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PREFACE  TO  THE  FIFTH  EDITION 


THE  enactment  of  Pure  Food  and  Drug  Laws  by  the  National 
Government  (1906)  and  by  various  States,  liaving  caused 
numerous  changes  in  the  United  States  Pharmacopoeia  (8th 
Eev.)  has  made  a  revision  of  this  book  necessary.  In  addition,  the 
issue  of  the  third  edition  of  the  National  Formulary,  which  differs 
in  some  respects  from  the  previous  editions,  and  the  fact  that  it  was 
recognized  legally,  furnishes  another  reason  for  inserting  an  abstract 
(embodying  the  latest  revisions  and  corrections)  because  the  American 
Pharmaceutical  Association  forbids  the  publication  by  others,  of  the 
National  Formulary  in  full.  Since  the  issue  of  the  Fourth  edition  of 
this  book,  the  author  has  received  many  letters  regretting  the 
omission  of  the  "questions"  which  were  appended  to  each  chapter 
in  the  Third  edition  ;  in  order  to  supply  this  demand  a  revised  list 
of  "questions"  will  be  found  in  this  book  on  page  1369;  these  are 
intended  to  furnish  the  home  student  with  a  convenient  means  of 
revising  his  work  and  the  suggestion  is  made  that  he  should,  after 
carefully  reading  a  chapter,  test  his  knowledge,  by  writing  on  paper 
the  answers  to  the  questions  without  looking  at  the  text,  and  when 
through,  comparing  the  answers  with  the  text  and  marking  his  paper 
according  to  its  deserts  ;  another  reason  for  their  insertion  is  that 
they  may  furnish  suggestions  for  State  Boards  of  Pharmacy  in 
framing  Examination  questions. 

J.  P.  R. 
Philadelphia,  October,  1907. 


PREFACE  TO  THE  FOURTH  EDITION 


THE  publication  of  the  Eiglith  Decennial  Revision  of  the  United 
States  PharniacopoBia,  the  introduction  of  many  new  reme- 
dies, and  the  continued  advance  in  pharmaceutical  knowl- 
edge in  recent  years  have  rendered  necessary  a  new  edition  of  the 
Practice  of  Pharmacy. 

Notwithstanding  the  efforts  of  the  author  to  limit  the  number  of 
pages  by  eliminating  undesirable  subjects,  the  pressing  need  of  a 
comprehensive  handbook  which  would  serve  as  a  daily  companion  for 
the  busy  pharmacist  has  necessitated  an  increase  in  the  size  of  the 
book.  As  it  is  also  a  text- book,  it  is  of  paramount  importance  to 
present  the  subjects  in  proper  sequence  and  introduce  syllabi  and 
tables  which  will  enable  the  student  to  quickly  grasp  the  outlines  of 
the  general  subjects.  The  first  edition  of  this  work  was  published 
in  October,  1885,  and  thus  just  twenty  years  have  elapsed  between 
the  first  and  last  editions.  This  period  has  been  one  of  ceaseless 
activity  in  the  pharmaceutical  world,  and  the  effort  has  been  made 
by  the  author  to  keep  pace  with  progressive  pharmacy  in  at  least  a 
creditable  mejisure. 

This  revision  is  marked  by  many  changes  and  additions  in  matter 
and  form  and  in  tyj^ographical  dress.  The  necessity  for  saving  val- 
uable space  was  the  primary  object  in  reducing  the  size  of  the  illus- 
trations wherever  this  could  be  done  to  advantage  without  sacrificing 
clearness  of  detail.  This  part  of  the  work  hiis  been  revised  by  the 
author's  son,  J.  Percy  Remington,  B.S.,  P.D,,  most  of  the  outline 
drawings  having  been  made  by  him,  and  new  cuts  reproduced  from 
these.  This  edition  contains  more  than  one  hundred  illustrations  not 
in  previous  editions. 

An  improvement  has  been  made  in  the  arrangement  of  the  official 
dcvsoriptions  which  now  appear  in  small  black-letter  type  throughout 
the  work  ;  the  change  will  enable  readers  to  find  an  official  require- 
ment more  rapidly  and  easily  than  by  the  method  used  in  previous 
editions  of  using  lines  and  rules  in  tabular  form. 

Since  the  advent  of  the  first  edition  of  the  Practice  of  Pharmacy 
the  book  has  had  an  ever-widening  field,  and  it  has  been  deemed 
desirable  to  introduce  in  this  edition  preparations  of  the  British 
Pharmacopoeia  when  dis.similar  from  those  official  in  the  United 
States  Pharmacopoeia.    Dismissed  preparations  of  the  previous  Phar- 
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macopoeia,  Mhicli  still  have  considerable  vogue,  have  also  found  a 
place. 

The  metric  system  of  weijjhts  and  measures  has  been  given  the 
preference  in  the  working  formulas,  not  only  for  the  reason  that  it 
is  the  ofiicial  method  of  indicating  quantities,  but  because  it  is  the 
simplest  and  best  system  in  use.  Unfortunately,  the  old-form  quan- 
tities continue  to  be  most  largely  employed  in  buying  and  selling 
drugs  and  in  prescription  work  ;  hence,  alternative  formulas  are 
appended  to  official  preparations,  as  in  previous  revisions,  and  when 
used,  an  asterisk  precedes  the  process,  as  explained  in  the  special 
notice  on  the  copyright  page. 

The  old  form  quantities  are  not  intended  to  be  the  equivalents  of 
the  metric  quantities,  and  the  two  systems  are  not  interchangeable ; 
either  '^metric"  or  "old  form"  may  be  used,  but  in  no  case  part  of 
one  and  part  of  the  other  ;  different  type  distinguishes  one  from  the 
other. 

Part  V,  which  is  devoted  to  magistral  or  extemporaneous  phar- 
macy, has  been  extensively  enlarged  by  the  addition  of  a  new  chapter 
on  Incompatibility,  the  insertion  of  new  illustrations  of  autograph 
prevScrii)tions,  and  numerous  new  cuts  of  apparatus  with  descriptions. 
The  condensed  charts  of  inorganic  chemical  substances,  vegetable 
official  drugs,  and  animal  substances  have  been  thoroughly  revised; 
these  will  be  found  very  useful  for  students  in  preparing  for  examina- 
tion, by  enabling  them  to  review  the  whole  subject. 

Part  VI  has  been  entirely  remodelled,  so  as  to  permit  an  alpha- 
betical arrangement  of  the  many  unofficial  but  lai^gely  used  prepara- 
tions and  special  formulas.  These  can  now  be  quickly  found  by  the 
busy  pharmacist,  black-k^tter  titles  being  used. 

Acknowledgments  are  tendered  to  Charles  H.  La  Wall,  Ph.M.,  for 
the  revision  of  and  additions  to  the  chapter  on  Arithmetical  Problems. 
The  enlarged  index  has  been  prepared  by  J.  Percy  Remington,  P.D. 
The  tables  in  Part  I  and  the  black-letter  official  descriptions  were 
compile<l  l)y  Millicent  S.  Penshaw,  P.D.,  who  also  assisted  in  the 
proof-reading  of  the  entire  work.  The  tables  of  Official  and  Unof- 
ficial Substances  and  preparations  in  the  book  were  prepared  by 
E.  Fullerton  Cook,  P.T>.,  who  also  gav(^  valued  avssistance  in  every 
part  of  the  revision.  These  services  ar(»  h('i('l)v  giatefully  recognized, 
paiticularly  as  they  were  rendered  immcdiati'ly  after  the  arduous 
labors  upon  the  revision  of  the  United  Stales  I'harmacopceia  had  Imhmi 
coraplet<'<l,  and  often  during  hours  which  should  have  been  reasonably 
devoted  to  recreation. 

In  closing,  the  author  desires  to  express  his  gn'at  api)reciatiou  of 
the  reception  of  this  work  by  his  friends  in  many  countries,  and  to 
venture  the  lio|>e  that  the  ]»res«Mit  edition  a(le(|uate]y  reflects  the 
progress  made  in  j)hannacentical  practice  since  the  last  revision. 

J.  P.  R 

Piiii.ADKM'iiiA,  Oftoher,  1905. 


PREFACE  TO  THE  FIRST  EDITION 


THE  rapid  and  substantial  progress  made  in  Pharmacy  within 
the  last  decade  has  created  a  necessity  for  a  work  treating  oi 
the   improved   apparatus,    the   revised   processes,    and  the 
recently  introduced  preparations  of  the  age. 

The  vast  advances  made  in  theoretical  and  applied  chemistry  and 
physics  have  had  much  to  do  with  the  development  of  pharmaceutical 
science,  and  these  have  been  reilected  in  all  the  revised  editions  of  the 
Pharmacopoeias  which  have  been  recently  published.  When  tlie 
author  wfis  elected  in  1874  to  the  chair  of  Theory  and  Pra<-tice  of 
Pharmacy  in  the  Philadelphia  College  of  Pharmacy,  the  outlines  of 
study  which  had  been  so  carefully  prepared  for  the  classes  by  his 
eminent  predecessors,  Professor  William  Procter,  Jr.,  and  Professor 
Edward  Parrish,  were  found  to  be  not  strictly  in  accord,  either  in 
their  arrangement  of  the  subjects  or  in  their  method  of  treatment. 
Desiring  to  preserve  the  distinctive  characteristics  of  each,  an  effort 
was  at  once  made  to  frame  a  system  which  should  embody  their  val- 
uable features,  embrace  new  subjects,  and  still  retain  that  harmony 
of  plan  and  projjer  sequence  which  are  absolutely  essential  to  the 
success  of  any  system. 

The  strictly  alphabetical  classification  of  subjects  which  is  now 
universally  adopted  by  pharmacopoeias  and  dispensatories,  although 
admirable  in  works  of  reference,  presents  an  effectual  stumbling- 
block  to  the  acquisition  of  pharmaceutical  knowledge  through  sys- 
tematic study  ;  the  vast  accumulation  of  facts  collected  under  each 
head  being  arranged  lexically,  they  necessarily  have  no  connection 
with  one  another,  and  thus  the  saving  of  labor  effected  by  considering 
similar  groups  together,  and  the  value  of  the  association  of  kindred 
subjects,  are  lost  to  the  student.  In  tlie  method  of  grouping  the 
subjects  which  is  herein  adopted,  the  constant  aim  has  been  to  arrange 
the  latter  in  such  a  maimer  that  the  reader  shall  be  gradually  led 
from  the  consideration  of  elementary  subjects  to  those  which  involve 
more  advanced  knowledge,  Mhilst  the  groups  themselves  are  so  placed 
as  to  follow  one  another  in  a  natural  sequence. 

The  work  is  divided  into  six  ])arts.  Part  I.  is  devoted  to  detailed 
descriptions  of  apparatus  and  definitions  and  conunents  on  general 
pharmacx^utical  processes. 

The  Officinal  Prejjarations  alone  are  considennl  in  Part  IT.  Due 
weight  and  prominenci'  are  thus  given  to  the  Pliarniacoi)aMa.  the 
National  authority,  which  is  now  so  thoixiughly  recognized. 

In  order  to  suit  the  convenience  of  pharmacists  who  prefer  to  ireifjh 
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solids  and  measure  liquids,  tlic  otticiiuil  formuhus  are  expressed,  in  addi- 
tion to  parts  by  weight,  in  avoirdupois  weight  and  apothecaries^  measure. 
These  equivalents  are  printed  in  bold  type,  near  the  margin,  and 
arranged  so  as  to  fit  them  for  quick  and  accurate  reference. 

Part  III  treats  of  Inorganic  Chemical  Substances.  Precedence  is 
of  course  given  to  officinal  preparations  in  these.  The  descriptions, 
solubilities,  and  tCvSts  for  identity  and  impurities  of  each  substance 
are  systematically  tabulated  under  its  proper  title.  It  is  confidently 
believed  that  by  this  method  of  arrangement  the  valuable  descriptive 
features  of  the  Pharmacopoeia  will  be  more  prominently  developed, 
ready  reference  facilitated,  and  close  study  of  the  details  rendered 
easy.  Each  chemical  operation  is  accompanied  by  equations,  whilst 
the  reaction  is,  in  addition,  exjilaiued  in  words. 

The  Carbon  Compounds,  or  Organic  Chemical  Substances,  are 
considered  in  Part  IV.  These  are  naturally  grouped  according  to 
the  physical  and  medical  properties  of  their  principal  constituents, 
beginning  with  simple  bodies  like  cellulin,  gum,  etc.,  and  progressing 
to  the  most  highly  organized  alkaloids,  etc. 

Part  V  is  devoted  to  Extemporaneous  Pharmacy.  Care  has  been 
taken  to  treat  of  the  practice  which  would  be  best  adapted  for  the 
needs  of  the  many  pharmacists  who  conduct  oi)erations  upon  a  mod- 
erate scale,  rather  than  for  those  of  the  few  who  manage  very  laige 
establishments.  In  this,  as  well  as  in  other  parts  of  the  work, 
operations  are  illustrated  which  are  conducted  by  manufacturing 
pharmacists. 

Part  VI  contains  a  formulary  of  Pliarmaceutical  Preparations 
M'hich  have  not  been  recognized  by  the  Pharmacopa'ia.  The  recipes 
selected  are  chiefly  those  which  have  been  heretofore  rather  difficult 
of  access  to  most  pharmacists,  yet  such  as  are  likely  to  be  in  reciuest. 
Many  private  formulas  are  embraced  in  the  collection  ;  and  such  of 
the  preparations  of  the  old  Pharmacopoeias  as  have  not  been  included 
in  the  new  edition,  but  are  still  in  use,  have  been  inserted. 

In  conclusion,  the  author  ventures  to  express  tlio  hope  that  the 
work  will  prove  an  efficient  help  to  the  pharmaceutical  student  as  well 
as  to  the  pharmacist  and  the  i)hysician.  Although  the  labor  has 
been  mainly  performed  amidst  the  harassing  cares  of  a<;tive  jjrofes- 
sional  duties,  and  perfection  is  known  to  be  unattainable,  no  ])ains 
lias  been  spared  to  discover  and  correct  errors  and  omissions  in  the 
text.  The  author's  w^armest  acknowledgments  are  tendered  to  Mr. 
A.  B.  Taylor,  iVIr.  .Tos('i»h  McCreery,  and  IVIr.  George  IM.  Smith  for 
th<'ir  valuable  assistance  in  revising  the  i)roof-slie«'ts,  and  to  the  latter 
especially  for  his  woik  on  the  index.  The  outline  illustrations,  by 
Mr.  .T<»lni  Collins,  wen-  drawn  either  from  the  actual  objcrts  or  from 
photographs  taken  by  the  author.  J.  P.  R. 

Philadelphia,  October,  1885. 
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THEORETICAL   AND   PRACTICAL  PHARMACY 

PHARMACY  is  the  science  wliicli  treats  of  medicinal  substances. 
It  comprehends  not  only  a  knowledge  of  medicine  and  the  arts 
of  preparing  and  dispensing  them,  Init  also  their  identification, 
selection,  preservation,  combination,  and  analysis. 

The  word  Pharmacy  is  also  used  to  designate  the  place  where  medi- 
cines are  sold. 

For  convenience  in  study,  Pharmacy  may  be  divided  into  two  great 
classes, — viz.,  Theoretical  Pharmacy  and  Practical  Pharmacy. 

Theoretical  Pharmacy. — Inasmuch  avS  all  Nature,  animate  and  in- 
animate, has  been  laid  under  contribution  to  provide  remedies  for  the 
alleviation  of  disease,  it  follows  that  those  sciencas  which  embnice  a 
knowledge  of  substances  obtained  from  the  vegetable,  mineral,  and 
animal  kingdoms,  as  well  as  those  which  treat  of  the  laws  governing 
them,  are  called  upon  to  furnish  important  facts  which  form  the  basis 
of  the  science  of  Pharmacy. 

Botany,  the  science  of  plants,  Mineralogy,  that  of  inorganic  sub- 
stances found  in  or  on  the  earth,  and  Zoology,  the  science  wliich  treats 
of  animals,  are,  however,  less  important  than  Chemistry  and  Physics ; 
for  upon  tlu^se  two  Pharmacy  is  most  dependent  for  its  greatest  devel- 
opment and  its  highest  degree  of  usefulness. 

Physics  or  Natural  Philosophy  is  that  branch  of  science  which  de- 
scribes and  explains  the  changes  jiroduced  in  bodies,  by  which  their 
specific  identity  is  not  destroye<l,  while  Chemistry  treats  of  those 
changes  which  affect  the  specific  identity  of  the  bodies. 

Materia  Medica  (medicinal  materials)  is  a  term  ai)plied  to  designate 
the  substances  which  are  used  in  the  cure  of  diseiuses  ;  it  is  most  inti- 
mately connected  with  Pharmacognosy,  tlu;  science  Mhich  ti'cats  of 
crude  drugs,  while  the  specific  definition  of  Pharmacy  limits  the  latter 
to  the  consideration  of  the  ])re])arations  made  from  di  iigs. 

In  colleges  of  pharmacy,  ;is  well  as  in  universities  where  pharmacy 
is  a  part  of  the  instruction,  it  is  usual  to  divide  (Jeueral  Pharmacy 
into  three  departments, — C'liemistry,  Botany  and  Materia  Medica,  and 
Theory  and  Practice  of  Pharmacy. 

Toxicology,  the  science  of  poisons,  Microscopy,  which  reiiuires  the 
ase  of  optical  instrnnients  called  microscopes,  and  Bacteriology,  a 
natural  science  which  tieats  of  micro-organisms,  form  valuable  col- 
lateral and  special  subjects  of  study. 
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Practical  Pharmacy  is  that  branch  of  Pharmacy  which  treats  of 
the  operations,  processes,  and  metliods  used  in  applying  tne  principles 
of  theoretical  pharmacy.  The  practice  of  i)harmacy  will  receive  in 
this  treatise  much  the  greater  share  of  attention  ;  separate  text  books 
on  the  sciences  pertaining  to  the  theory  of  pharmacy  are  now  very 
accessible,  and  these  may  be  referred  to  for  specific  and  systematic 
information. 

PHARMACOPEIAS   AND  DISPENSATORIES 

A  pharmacopceia,  in  the  modern  acceptation  of  the  word,  is  a  book 
containing  a  list  of  medicinal  substances,  with  descriptions,  tests,  and 
forniuhus  for  prei)ariug  the  same,  selected  by  some  recognized  authority. 
The  necessity  for  legalized  standards  to  define  the  character,  esta])lish 
the  purity,  and  regulate  the  strength  of  medicinas  is  recognized  by  all 
civilized  nations ;  and  although  all  of  the  nations  of  the  globe  have 
not  yet  formally  adopted  national  standards,  in  nearly  every  case 
where  this  has  not  been  done  it  will  l)e  found  that  the  standards  of 
some  other  country  are  in  use.  The  most  important  pharmacopoeias, 
with  the  dates  of  their  latest  issues,  are  as  follows  : 

Official  Pharmacopoeias 

Kation  Date  of  Issue  Title 

1.  United  States 1906       Pharmacopoeia  of  the  United  States  of  America 

Eighth  Decennial  Revision 
Spanish  Edition 1909 

2.  Great   Buitain    and   Ireland  |  18^8       British  Pharmacopoeia 

AND  Colonies (  1900        Indian  and  Colonial  Addendum 

3.  Germany 1910       Arzneibuch   fiir  das  Deutsche   Reich    (Pharma- 

copoca  Germanica,  editio  V.) 

4.  France 1908       Codex  Medicamentarius  Gallicus  (Pharmacop6e 

Francaise) 

5.  Austria 1906       Pharmacopoea  Austriaca. 

6.  Belgium 1906       Pharmacopoea  Belgica 

7.  Chili 1886        Farmacopca  Chilena 

8.  Croatia-Slavonia 1888       I'harmacopn'a  Croatico-Rlavonica 

9.  Denmark 1907       I'harinacop(ra  Danica 

10.  QbEECK 1899  'EAAtji'ikt)   <l>ap|iiaKon-oiia 

11.  Hungary 1909        Pharmacopu'a  llungarica 

12.  Italy 1909       Farmacopca  ufficiale  <lcl  Regno  d'ltalia 

13.  Japan 190C       Pharmacopoea  .laponica 

English  Edition 1907 

14.  Mexico 1896  Nueva  Farmacopca  Mcxioana 

15.  Netherlands 1905  Pharmacopn'a  Nederlandica 

16.  Norway 1895  Pharmacopcca  Norvegica 

17.  Portuoai 1876  Pharmacoprea  Portugue/.a 

18.  Roumania IW'.i.')  Phiirinacop<i'a  Hoiiiaiia 

19.  RisHiA 11)10  I'liurinacopd-a  Hossica 

20.  Servia 1908  I'hannakopn'a  Scrhii-a 

21.  Spain 1905  Farmacopea  oficial  Espafiol 

22.  Sweden 1908  I'harmacopa'a  Svecica  (Svenska  Farmakop^n) 

23.  Switzerland 1907  Pharmacopoea  Helvetica 

24.  Venezuela 1900  Farmacopca  VoDczoluna 

Notes  on  Official  Pharmacopoeias 

1.  In  quoting  this  title,  it  is  custoiiiiiry  I"  iihbreviate  it  to  "  l'.  S.  P.  (8th  Rev.)."  It  is  ad- 
visahlu  to  ailhcri;  to  thi.H  I'oriii  so  a,s  to  preserve  uiiitnniiity.  The  "eighth  revision" 
means,  of  course,  the  same  as  "ninth  edition."  Korincrly  it  w:is  custouuirv  to  use  the 
year  in  which  the  Decennial  Convention  met,  to  designate  the  Phariiiacoi)U'ias,  thus  "  U. 
8.  P.  1890  ;"  much  confusion  resiilird  troin  this  practice  because  it  now  re<iuires  three 
or  four  years  to  revise  such  an  uiitlKnity  nnil  licnce  the  "  U.  S.  P.  1890"  would  have 
been  more  ajipropriatcly  termed  the  "U.S.  P.  1893."  In  the  last  revision  this  was 
corrected  by  omitting  a  date  upon  the  back  of  the  hook  and  using  the  words  "Eighth 
Decennial  Kevision." 

i.  The  Indian  and  Colonial  Aildrndiim  to  the  I'.ritish  Pharmacopoia  (IS'.t8)  was  published  in 
1900.  This  is  intended  e»pe<dally  to  turnish  an  authority  for  the  guidance  of  the  colo- 
nies and  distant  parts  of  the  British  Empire. 

;3.  The  Swiss  PliHrmacopU'ia  is  published  simultaneously  in  three  languages, — German,  French, 
and  Dulian. 
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The  U.  S.  Pharmacopoeia  (Spanish  Edition  issued  1900)  is  now 
used  in  Cuba,  Porto  Kico  and  Philippine  Islands.  Since  1J)10 
every  di-ug  store  in  Cuba  is  compelled  by  law  to  have  a  copy. 
Central  and  South  American  countries  are  now  using  the  Spanish 
U.  S.  Pharmacopoeia.  In  the  West  Indian  Islands  where  French  and 
Spanish  is  the  principal  language,  the  most  generally  ased,  unofficial 
work  of  reference  is  Dorvault's  '^  L'Officine,"  an  extensive  commen- 
tary and  supplement  to  the  French  Pharmacopoeia,  eitlier  in  the  French 
original,  or  in  its  Spanish  translation  and  adaptation  by  Pontes. 

Argentine  Republic. — French  and  Spanish  Pharmacopoeias.  Also  (not  official)  Tratado  de 
Farmacia  y  Farmacognosia.     IJy  Carlos  Murray. 

Bolivia. — French,  Spanish,  and  ('hilian  Pharmacopccijis. 

Brazil. — French,  Portuguese,  and  Spanish  Pharmacopoeias.  Also  (not  official)  Formulario  ou 
Guia  Medica,  etc.  By  P.  L.  N.  Chernovitz.  Novo  Formulario  medico  e  pharmaceutico, 
ou  Vademecura  Medicum.     By  Th.  J.  H.  Langgaard. 

Central  American  States. — French,  Spanish,  and  Mexican  Pharmacopoeiaa.  Also,  to  some 
extent,  the  British  and  that  of  the  United  States. 

China. — The  native  druggists  and  herbalists  still  regard  as  their  chief  authority  the  old  Chinese 
Encyclopedia  of  natural  history,  entitled  Pen-tsao-kang-mu,  composed  by  Li-shi-ehin  be- 
tween 1552  and  1578.  The  usual  editions  of  this  work  are  printed  in  40  thin  volumes, 
8vo.  Foreign  pharmacists  use  the  pharmacopoeias  of  their  respective  countries.  The 
British  is  most  in  use. 

CruA. — The  United  States  Pharmacopoeia  (Spanish  Edition)  since  1910, 

Ecuador. — French  and  Spanish,  also  several  foreign  pharmacopoeias. 

Haiti. — French  and  Spanish  Pharmacopoeias  (chiefly). 

Hawaiian  Islands. — Chiefly  the  United  States  Pharmacopoeia.  To  some  extent,  also,  th« 
British  and  the  (xerman. 

Liberia. — The  United  States  Pharmacopeia  (chiefly). 

Peru. — The  French,  Spanish,  British,  and  United  States  Pharmacopoeias. 

Turkey. — The  French  Pharmacopoeia. 

Uruguay. — The  French  and  Spanish  Pharmacopoeias.  Occasionally,  also,  the  British  and  that 
of  the  United  States. 

Venezuela. — The  French  and  Spanish  Pharmacopoeias  (chiefly).  Also,  occasionally,  the 
British  and  that  of  the  United  States. 

The  official  pharmacopoeias  are  all  issued  under  the  authority  of 
the  respective  governments,  with  the  exception  of  the  United  States 
Pharmacopoeia,  which  has,  however,  been  accepted  by  the  govern- 
ment and  the  individual  States,  through  the  National  and  State  Pure 
Food  and  Drug  Acts.  Efforts  are  constantly  being  put  forth  to  secure 
the  adoption  of  an  International  Pharmacopoeia.  If  these  should 
prove  successful,  a  great  advance  will  be  made  in  bringing  about  a 
uniformity  in  the  strength  of  preparations ;  yet  it  may  well  be 
doubted  whether  such  a  work  would  be  as  generally  useful  as  the 
pharmacopoeias  at  present  in  use,  which  have  been  proved  by  long 
experience  best  atlapted  to  the  varying  needs  of  the  ililferent  nations. 
A  practical  plan  of  securing  the  chief  advantages  possessed  by  au 
International  Pharmacopoeia  has  been  inaugurated  by  the  establish- 
ment of  the  "International  Conference  for  the  Unification  of  Potent 
Remedies,"  which  met  in  the  City  of  Brussels  in  September,  1902. 
This  body  in  the  final  protocol  agreed  upon  standards  of  strengths  for 
potent  preparations  which  they  expect  the  various  pharmacop(eias 
of  the  world  to  adopt.  The  United  States  Pharmacopfcia  (eighth 
revision)  was  the  first  national  pharmacop<jeia  to  adopt  some  of 
these  recommendations.  In  190<),  representatives  from  nin»'teen 
governments  met  at  J3russels  and  with  certain  reservations  foinially 
signed  the  agreements  drawn  up  in  1902  and  also  formulated  details 
for  further  unification. 
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The  Pharmacopoeia  of  the  Uuited  States,  Eighth  Decennial  Revi- 
sion, was  preparetl  by  a  committee  appointed  by  the  I^ational  (Conven- 
tion of  1900  for  revising  tlie  PharmacopcEia,  which  met  in  Washing- 
ton, D.  C,  May  2,  1900.  Sixty-two  medical  bodies  and  fifty-four 
incorporated  pharmaceutical  organizations  sent  delegates  to  this  con- 
vention, which  selected  from  those  present  twenty-six  members,  con- 
sisting of  twenty-one  pharmacists,  chemists,  and  botanists  (seven  of 
which  number  hold  medical  degrees),  and  five  physicians,  who  were 
designated  the  "Committee  of  Eevision  of  the  Pharmacopoeia  of  the 
United  Stutes  of  America."  At  the  Eighth  Decennial  Convention 
several  important  changes  in  the  plan  of  the  work  were  made,  the 
business  portion  was  separated  from  that  of  actual  revision  by  cre- 
ating a  Board  of  Trustees  whose  duty  is  to  make  contracts,  attend  to 
the  finances,  and  place  the  book  on  sale.  The  convention  was  incorpo- 
rated, and  it  now  carries  on  its  work  under  a  charter  issued  at  Wash- 
ington under  the  laws  of  the  District  of  Columbia.  The  Committee 
of  Revision,  as  soon  after  their  election  as  possible,  met,  elected  offi- 
cers, and  the  Chairman  organized  the  woi-k  of  revision  and  appointed 
sub-committees  to  report  upon  the  special  parts  of  the  work  in  the  sev- 
eral departments.  The  reports  were  laid  before  the  whole  committee 
for  action,  and  by  vote  they  were  then  adopted,  amended,  or  rejected. 
The  Committee  of  Revision  represent  geographically  various  parts  of 
the  United  States,  and  it  is  necessary  to  conduct  the  revision  by  mail 
communications,  which  are  voluminous.  The  Board  and  Committee 
remain  in  office  until  the  next  decennial  convention  meeting,  or  until 
their  successors  are  appointed.  Permission  to  use  the  text  of  the 
Pharmacopoeia  is  granted  upon  application  to  the  Chairman  of  the 
Board  of  Trustees  under  certain  regulations  which  are  necessary  to 
guard  the  copyi'ight.  As  the  U.  S.  Pharnuicopieia  will  be  largely 
quoted  in  this  treatise,  its  plan  and  the  outlines  of  its  main  features 
should  be  thoroughly  understood  at  the  outset. 

Nearly  one  thousand  substances  (958),  embracing  crude  drugs  and 
preparations,  have  been  deemed  of  sufficient  importance  to  merit  a 
place  in  the  U.  S.  Pharmacopoeia.  On  May  10,  1910,  the  United 
States  Pharmacop(i3ial  ( /onvention  met  in  Washington  to  revise  the 
Pharmacopceia.  A  radical  change  w;is  made.  A  General  Committee 
of  Revision  consisting  of  fifty  menU)ers  was  elected  by  the  Conven- 
tion, they  selected  (ifU'cn  members  to  form  the  Executive  Committee 
of  Revision  ;  these  fifteen  to  have  immediate  charge  of  the  work. 
In  this  way  it  is  l)eliev«Hl  that  decisions  may  be  arrived  at  more 
readily  and  the  work  facilitated. 

Under  tlie  Food  and  I  )rug  Acts,  the  United  States  Pluirmacopoeia 
is  now  the  law  of  the  land.  Its  standards  are  obligatory  and  viola- 
tions are  now  punishable  by  fine  or  other  penalty. 

Nomenclature 

The  names  of  the  v;iri»nis  substances  aie  indiciited — 1.  By  the  Of - 
Fif;iAL  Latin  title,  which  is  always  in  the  Ivatin  language.  2.  By 
the  Offk'Iai,  English  titlk.  3.  By  the  Synonym.  4.  By  the 
Botanical  namk  (in  the  cas<;  of  jjlants).  5.  By  the  Symholic 
FORMn.-i:  fin  the  case  f)f  chemicals).  Each  of  these  names  has  a 
special  use. 


INTRODUCTORY  29 

The  following  extracts  from  the  Pharmacopoeia  are  given  in  illus 
tration  : 

CANTHARIS  [  offiriui  Latin  title]  CERATUM  RESIN/C 

Catitharides  [official  Kngii«ii  title]  Rosin  Cerate 

[Blisteiiinq  Flies,  Spanish  Flies]    [Synonym  in  index]  [Hash, icon  Ointment] 

POTASSII    CHLORAS  [Official  Latin  title]  CARUM 

Potassium  Chlorate  [omiiai  Engii.sti  title]  Caraway 

KCIO3  =  121.68     [Symbolic  formula]  The  dried  fruit  of  (Urnin  Carvi.      [Official 

detinitlon,  botanical  name  in  Italics] 

1.  The  Official  Latin  Title.— Example,  LIQUOR  AMMONII  ACE- 
TATIS.  Theofficial  Latin  title  is  thoroughly  distiiictiv*;,  and  is  intended 
to  be  used  in  designating  the  diiig  or  prejiaratiou  where  precision  is  re- 
quired, as  in  writing  prescriptions,  in  labelling  store  furniture,  speci- 
mens, etc.  Latin  is  selected  for  the  ofiicial  title  because  it  is  univer- 
sally used  and  understood  as  the  ' '  language  of  science, ' '  and  is  not  liable 
to  change,  as  is  the  case  with  a  living  tongue.  Although  the  official 
titles  are  usually  abbreviated  in  practice, '  the  proper  terminations 
and  full  titles  should  be  known  and  observed  carefully,  and  the 
habit  of  using  the  Latin  abbreviations  in  English  conversation 
strictly  guarded  against  as  not  only  inelegant,  but  vulgar.^  A  viist 
amount  of  careful  consideration,  extending  over  many  years,  has  been 
expended  in  perfecting  a  system  of  pharmacopceial  nomenclature 
which  is  at  once  "brief,  simple,  exjiressive,  distinctive,  and  conve- 
nient." The  following  may  be  cited  as  models  :  Acacia,  Cam]>hora, 
Opium,  Rheum,  Sapo,  etc.,  the  full  pharmacopoeial  definition  of  these 
titles  being,  respectively,  Acacia.  "  A  gummy  exudation  from  vJcr/cia 
Senegal  Willdenow,  and  other  species  oi  Acacia  (Fani.  Legnminona:).''^ 
Camphora.  "The  dextrogyrate  modification  of  the  saturated  ketone 
[CeHieCO],  obtained  from  CAnnamomum  Camphora  (Linne)  Kees  et 
Ebermaier  (Fam.  Lauracca'),  and  purified  by  sublimation."  Opium. 
"The  concrete,  milky  exudaticm  obtained  by  incising  the  unripe 
capsules  of  Fapaver  wmnifcnim  Linne  (Fam.  Pupaveracav^,  and 
yielding,  in  its  normal,  moist  condition,  not  less  than  9  percent,  of 
crystallized  morjihine."  Rheum.  "The  dried  rhizome  of  Bheum 
officinale  Baillon,  Bheum.  pahnatum  Linn<^,  and  the  var.  tanguticum 
Maximowicz  (Fam.  Pohigonacrw),  or  probably  other  species  of  Rheum 
grown  in  China  and  Thibet,  and  dejirived  of  most  of  the  bark  and  care- 
fully dried."  Sapo.  "Soap  prepared  fi-om  sodium  hydroxide  and 
olive  oil."  The  genericoy  genus  nanu'  (Ihe  first  i);ut  of  the  botanical 
name)  was  generally  chosen  for  tlie  official  Latin  title,  as,  JMlocarpus, 
for  "theleatlets  of  PUocarpuH  JaJxtraudi''^  (i)otanical  name).  In  the 
case  of  some  old  and  very  well  known  drugs,  this  rule  could  not  he 
adopted  without  causing  confusion,  and  the  specific  or  species  name 
(the  second  part  of  the  botanical  iiame)  w;us  retained,  as  Ipecacuanha, 
the  official  Latin  title  for  "  the  dried  root — of  Ccphacl is  Ipecacuanha.^^ 
The  official  Latin  title  obviously  cannot  retain  the  simplicity  of  a 
single  word  where  two  parts  of  the  same  i)lant  are  official.     Thus,  for 

*  Sco  tnblo  of  abbreviations  in  chapter  on  Proscriptions. 

*  Example  of  what  should  be  avoided  in  conversation  :  "  T  mixed  the  Piifr,  Pip.  iVi'jy.  with 
the  Pot,  Garh.  and  tlio  Mnc.  Trag.,  but  could  not  form  a  mass." 
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example,  the  corm  and  seed  of  Colchicum  must  each  be  defined  by 
affixing  the  Latin  name  of  the  parti cuhir  part  of  the  plant  intended, 
as  Golchici  Corvius  for  Colchicuni  Corni,  and  Colchici  Semen  for  Ck)l- 
chicum  Seed  ;  nor  can  a  sin<:;le  word  be  chosen  for  either  official  title 
wliere  the  specific  names  of  two  or  more  plants  of  the  same  genus 
differ.  The  generic  name  of  the  two  official  mints  is  Mentha,  and  to 
distinguish  them  it  is  necessary  to  use  the  full  botanical  name  for  each. 
Thus,  the  Mentha  Piperita  (Peppermint),  Mentha  Viridis  (Sj^earmint). 

There  are  a  very  few  exceptions  to  the  above  principles  of  nomencla- 
ture, as  in  the  case  of  Pareira  and  Primus  virginiana^  derived,  accord- 
ing to  the  most  recent  and  reliable  authorities,  respectively  from 
Chondrodendron  tomentosum  and  Prunns  serotina.  These  drugs  are 
largely  used,  and  the  old  names  have  become  so  well  establi.shed  that  it 
would  lead  to  ct)nfusing  and  possibly  embarrassing  mistakes  to  change 
them  now.  The  Latin  names  are  generally  used  in  the  singular  num- 
ber, although  the  definition  of  the  drug  distinctly  indicates  plurality  ; 
for  instance,  Galla  is  the  official  name  for  nutgalls,  as  they  are  termed 
commercially,  and  is  in  the  nominative  singular  (plural,  Gallce).  The 
official  definition  indicates  the  singular,  being  "An  excrescence  on 
Quercus  infectoria.''^  Anthemis  (nominative  singular)  is  the  official 
name  for  the  flower  heads  of  Chamomile.  The  reason  assigned  in  the 
preface  to  the  U.  S.  Pharmacopoeia,  1850,  for  this  apparent  deviation, 
is  that  ''the example  of  the  Roman  medical  writers,  particularly  of 
Celsus,  might  be  followed, "  In  the  case  of  compound  medicines,  such 
official  titles  were  selected  as  would  usually  express  the  composition 
of  the  preparations  as  fully  as  possible,  indicating  the  principal  in- 
gredients without  sacrificing  the  important  consideration  of  brevity 
and  convenience  in  abbreviation,  as  Mistura  Rhei  et  Sodfe,  Mistura 
Cretfe,  Pulvis  Ipecacuanhai  et  Opii,  Tinctura  Opii  Camphorata, 
Tinctura  Aloes  et  Myrrh*.  In  some  cases  it  is  desirable  to  indicate 
in  the  title  the  medical  properties  or  use  of  the  preparation,  as  in 
Pilnlic  Laxativa)  Composila^,  Liquor  Antisept  icus.  Where  the  miniber 
of  im])ortant  ingredients  in  a  ])n'paration  is  too  great  to  admit  of  a 
selection,  llie  ])articipial  adjective  compofiitus  (meaning  compound)  is 
added,  the  feminine  (compo.sita)  or  neuter  {comjxfsitnm)  termination 
being  used  respectively  where  the  noun  is  feminine  or  neuter,  as 
Spirit?^*  Jnnii)eri  Coml)ositJ^s■  (m;i.sc.),  Tinctura  Lavandula;  Composita 
(fem.),  ExtractMw  f'olocynthidis  (V)ni])osit»7?i  (neut.). 

2.  The  Official  English  Title. — lv\am]>le.  Solution  of  Ammonium 
Acetate.  This  name  should  be  used  when  the  drug  or  pre])aration  is 
mentioned  in  ordinary  conversation,  in  conmiercial  transactions,  in 
writing  orders  foi- snp|)lies,  and  in  all  cases  whei-e  the  use  of  the  Latin 
official  title  conhl  \h'  Justly  criticized  as  an  oslentat  ions  disi)hiy  of  eru- 
dition. In  the  U.S.  JMiaiinac()|)(i'ia,  ISSO,  n  huge  number  of  English 
titles  us<'d  in  former  I'harniacn|)(eias  were  changed,  the  old  vernacu- 
lar names  being  eithei-  (hopped  altogether  or  insert<'d  as  synonyms. 
This  advancAjd  stej)  was  icndered  necessaiy  by  the  increase  in  articles 
us<h1  in  the  materia  me«lica  and  by  a  desire  for  greater  acx'uracy  and 
bf^tter  methods  in  nomenclature.  The  confusion  which  always  exists 
in  different  localities  concerning  the  common  names  of  drugs  is  also 
avoided,  as  the  anglici/ed  Latin  name  is  distinctive.  The  former 
English  names  Irink  Mo.sn,  PipHi.vtewaj  Male  Fern,  and  Yellow  JamiinCf 
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for  instance,  are  replaced  by  Ghondrus,  Chimaphila,  Aspidium,  and  Gel- 
semium. 

On  the  other  hand,  some  of  the  common  English  names  were  so 
fixed  by  usage  that  it  was  not  deemed  judicious  to  alter  them  ;  besides, 
to  have  changed  them  would  have  often  substituted  a  longer  and  less 
convenient  word.  Tlie  retention  of  the  English  names  Cloves,  Elm, 
Hops,  and  Ginger  sufficiently  illustrates  this. 

In  the  U.  S.  Pharmacopceia,  1890,  a  very  important  change  was 
made  in  the  English  names  of  the  chemical  substances,  the  basylous 
or  metallic  component  being  given  the  first  place  ;  for  instance,  potas- 
sium citrate,  ammonium  bromide,  and  zinc  sulphate,  replace  the  former 
names  citrate  of  potassinm,  bromide  of  ammonium,  and  suljyhate  of  zinc. 
This  change  reipiired  many  alterations  in  nomenclature,  but  it  was 
a  necessary  step  for  the  Committee  of  Revision  to  make  the  names  ac- 
cord with  the  established  usage  of  the  best  modern  chemical  writers. 
In  the  U.  S.  P.  1890  the  salts  of  iron  and  mercury  were  for  the  first 
time  differentiated  by  the  use  of  the  terms  ous  and  ic  respectively  to 
designate  lower  and  higher  forms  of  the  salts ;  for  example,  ferroiM 
sulphate  and  ferric  sulphate,  mercuroM,s'  iodide  and  mercuric  iodide, 
replaced  the  names  sulphate  of  iron  and  iodide  of  mercury  ;  the  com- 
pounds of  mercury,  on  account  of  the  differences  in  dose  existing 
among  them,  were  further  distinguished  by  the  use  of  the  adjectives 
"corrosive,"  "mild,"  "red,"  "yellow."  For  the  scale  salts  of  iron, 
which  are  of  complex  composition  and  not  true  chemical  salts,  not- 
withstanding the  fact  that  the  metallic  component  exists  in  them  in 
the  ferric  state,  the  term  ' '  iron' '  was  used  in  order  to  emphasize  the 
fact  of  their  defective  chemical  construction,  for  they  are  not  definite 
double  salts.  These  changes  in  nomenclature  were  retained  in  the 
Eighth  Decennial  Revision  of  the  Pharmacopceia. 

The  Pharmacopoeial  names  of  chemical  substances  do  not  always 
reprevsent  their  chemical  composition.  The  enormous  multiplication  of 
synthetic  remedies,  and  the  length  of  the  systematic  names  of  these 
bodias,  have  compelled  the  use  of  shorter  terms  which  are  more  con- 
veniently employed  in  prescriptions  and  in  commercial  transactions. 
Thus,  "  metadihydroxy benzene"  is  a  more  cumlx^rsome  word  than 
"resorcinol,"  "  phenyldimethylpyrazolon"  than  "antipyrine."  If 
we  turn  to  unofficial  substancCvS,  a  better  example  is  afforded  by  the 
use  of  "analgen,"  which  is  dignified  by  the  systematic  name  of 
orthoethyloxyanamonobenzoylamidochinoline."  In  the  U.  S.  P. 
(8th  Rev.)  it  became  necessary  to  introduce  quite  a  numlier 
of  synthetic  remedies  having  long  scientific  names,  and  trade  or  pro- 
prietary names  could  not  be  used  as  titles  in  a  standard  lH)ok  (^f  this 
character,  hence  the  long  names  had  to  be  shortened,  and  "diethyl- 
sulphonedimethylmethane"  became  "sulphonmethane."  The  value 
of  a  long  chemical  name  lies  in  the  fact  that  the  name  indicates  its  com- 
position, but  some  of  tln^  most  useful  modern  remedies  are  very  com- 
plex in  their  chemical  composition,  hence  the  inconvenience.  The 
custom  of  abbreviating  the  official  Latin  titles  in  writing  prescriptions 
is  universal  among  physicians,  and  the  new  official  names  which  are 
long,  will  not  cause  great  inconvenience  in  practice.  Thus  "  Hexa- 
methylenamina"  will  undoubtedly  be  abbreviated  to  "hexii"  or 
"hexameth." 


32  INTRODUCTORY 

3.  The  Synonym. — Example,  [Barham's  Mixture.]  In  the 
Pliarniaoop(ria  the  definition  of  the  term  synonym  is  restricted  to  an 
equivalent  name  in  common  use,  which  is  usually  antiquated  and  de- 
rived from  an  unscientific  source,  and  which  should  really  l)e  aban- 
doned, but  which  common  custom  and  long  usage  demand  shall  not 
be  entirely  ignored.  The  synonyms  should  be  rarely  or  never  used, 
yet  it  is  necessary  for  the  student,  to  be  familiar  with  them  in  order  to 
recognize  their  equivalent  ofticial  Latin  or  English  names  when  they 
are  used  by  others.  Common  names,  as  snakeroot,  dock,  Indian 
hemp,  balm,  etc.,  have  varying  and  often  opposite  meanings  in  dif- 
ferent localities,  and  confusion  and  even  loss  of  life  have  resulted 
from  the  unfortunate  use  of  these  common  names.  In  the  U.  S.  P. 
(Sth  Rev. )  synonyms  are  placed  in  the  index  in  small  type  under  the 
official  Latin  titles;  they  are  no  longer  to  be  found  in  the  text  as  was 
the  case  in  former  editions  of  the  Pharmacopoeia. 

4.  The  Botanical  Name — By  this  is  meant  the  systematic  name 
recognized  by  botanists  for  plants,  which  serves  in  pharmacopceial 
nomenclature  as  the  basis  of  the  official  name.  The  botanical  name 
usually  consists  of  two  Latin  words,  the  first  indicating  the  geiuis  and 
the  second  the  species  to  which  the  plant  belongs.  Capsicum  fastigi- 
atum  is  the  botanical  name  for  the  particular  variety  of  capsicum  or 
Cayenne  pepper  which  the  Pharmacopoeia  designates.  Here  the  ge- 
neric or  first  name  is  chosen  for  the  official  title,  and  if  no  description 
followed  the  title  it  would  be  inferred  that  any  part  of  any  plant  in 
the  genus  "Capsicum"  could  be  officially  used  for  making  prepara- 
tions ;  but  the  specific  name,  "fiistigiatum,"  limits  the  use  to  this 
species,  while  the  description  which  folhnvs  shows  the  jyarf  of  the 
plant  which  must  be  employed:  "the  dried,  n])o  fruit  of  Cajysicum 
fastif/iatum  ]Jlume  (Fam.  Sokinacrw)  depiived  of  its  calyx."  Now, 
Capsicum  bacc^itum.  Capsicum  frutcsceiis,  Capsicum  annuum,  belong- 
ing to  different  species,  are  active  members  of  the  genUwS,  but  their 
claims  uro,  unrecognized,  and  the  fruit  from  these  species  is  not  offi- 
cial. The  specific  name  docs  not  begin  with  a  capital  letter,  except 
when  it  has  been  at  some  ])revi<)us  time  itself  a  generic  name,  as  in 
Rliaminis  Frangula,  or  wlicn  it  is  deiived  from  the  name  of  a  person, 
as  in  Garcinia  Hanbuiii,  or  Mlien  the  Mord  is  indeclinable,  as  in 
Tlieobroma  Cac^io,  or  when  it  is  a  combination  of  a  noun  and  an  ad- 
jective, as  in  Fagara  Clava-Ib  rcnlis.  The  name  of  the  author  fol- 
lows the  botanical  name,  as,  ('<(]>.siruiu  /a,sli(/i(itnm  BInmc,  and  after 
this  the  Family'  to  which  the  plant  belongs  is  indicated  in  italicvS,  and 
the  whole  enclosed  in  parentheses,  as  (Fam.  Solanacrw).  The  term 
Katnral  Order  fXat.  Ord.)  was  rephiced  in  the  U.  S.  P.  (Sth  Kev.) 
by  the  woi-d  Family  (Fam.),  to  aceor<l  with  modern  usage  among 
])otanical  anlhorilies.  It  must  be  ai)i)ai-ent  that  the  botanical  name 
need  not  ])e  eni])l()ye<l  either  in  writing  or  s])eaking  inordinary  i)har- 
macenfical  work  ;  but  ils  us<'  is  al)S()Uit<'ly  n^'cessary  in  «'stablishing 
the  identity  of  any  drug  authorized  by  the  Pharmacopceia,  and  hence 
it  is  inipoitant  to  know  the  botanical  names. 

5.  The  Symbolic  Formulae. — The  a(loj)lion  of  certain  arbitrary 
symbols'  to  rej>r<'sent  ch«*mieal  elements  leads  to  a  mast  convenient 

*  Ppe  indojc  for  chart  of  (lruK»  arranjfcd  nocordinj?  to  tho  Ffimilics. 

'See  index  for  tiihlo  of  ulciiicnU,  with  fymbols  and  iitoiiiio  and  iiiDlfciilar  weights. 
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and  useful  application,  whcicby  the  composition  of  a  chemical  is  ex- 
pressed with  the  utmost  l)revity  and  exactness.  Plumbi  lodidum  and 
Lead  Iodide  are  both  much  lon^^er  terms  than  '^Pbla,"  and  not  so 
definite.  Sodium  Sulphite  docs  not  always  contain  the  same  proportion 
of  water  of  crystallization,  and  if  th<»  symbolic  formula,  NaaSOg  -|- 
THgO,  were  not  appcn(h'tl  to  tlu'  official  title  there  mij^ht  be  some 
doubt  about  which  sulphiti' was  int«'ndcd  ;  the  added  THaO,  however, 
accurati^ly  defines  it.  T\\{\fi(/ur('s  wiiicli  follow  the  symbolic  formula} 
indicate  the  moJeeuUir  icrit/ht  (tin;  sum  of  tin*  wciuht  of  the  atoms)  of  the 
chemical.  Thus,  in  Mj;S()4  +  rilaO  ^  244. ()1>  ;  the  atomic  weight  of 
Magnesium,  Mg,  24.18,  is  the  first  factor  ;  this  a<lded  to  Sulphur,  S, 
31.83,  makes  5G.01  ;  Oxygen,  O,  15.88,  multiplied  by  4,  gives  03.52  ; 
then  Hydrogen  having  tlie  atomic;  weight  of  1  if  multiplied  by  2  and 
this  by  7  gives  14,  and  seven  times  O,  15.88,  is  lll.KJ ;  then  56.01 
-I-  63.52  +  14  +  111.16  =  244. 6i),  the  molecular  weight  of  magne- 
sium sulphate. 

The  Official  Definition. — In  oider  to  have  no  question  arise  as  to 
the  exact  meaning  of  the  official  Latin  title,  or  any  other  name  by 
which  an  oHicial  substance  is  known,  it  is  necessary  to  state  explicitly 
in  language  that  can  be  thoroughly  understood  what  kind  or  variety 
of  the  substance  should  be  used.  In  the  ease  of  drugs  this  h.is  been 
already  noticed  (see  page  29)  ;  for  chemicals  an  illustration  may  be 
given  in  Guaiacol  Carlbonate,  which  is  defined  as  ''a  guaiacol  de- 
rivative [(CeH4(OCH3)0)2.CO],  obtained  by  the  action  of  carbonyl- 
chloride  upon  sodium  guaiacolate."  Again  Sevnm  I*re])aratum,  Pre- 
pared Suet,  is  officially  defined  as  ''the  internal  fat  of  the  abdomen 
of  the  sheep  Oois  arirs  Linnc,  i^urified  by  melting  and  straining."  This 
excludes  beef  suet  and  all  other  kinds,  and  states  the  method  of 
purification. 

The  Purity  Rubric— This  was  introduced  into  the  U.  S.  P.  (8th 
Eev.)  to  limit  the  (juantity  of  innocuous  impui-ities  in  chemicals,  by 
stating  in  terms  of  percentage  the  amount  of  pure  substance  that 
must  be  present.  Thus,  under  Potassii  lodidnm,  Potaasium  Iodide, 
KI  =  164.76,  will  be  found  the  '' purity  rubric"  as  follows:  "It 
should  contain  not  less  than  90  i)ei-cent.  of  ]nire  Potiissium  Iodide  ;" 
the  caution  to  keep  in  well  stopixM'cd  bottles  is  added.  It  might 
appear,  at  first  sight,  that  chemicals  should  always  contain  100  per- 
cent, of  pure  product,  but  practical  ex])erience  shows  that  absolute 
purity  is  not  attainable  without  the  exi)enditnie  of  much  money,  and 
the  presence  of  minute  quantities  of  im])urities  (provided  that  they 
are  harmless)  cannot  aff'ect  the  medicinal  value  of  a  chemical.  Under 
the  pharmacop(eias  formerly  in  use,  ])rosccutions  were  ofti'u  started, 
and  penalties  were  im])osed  by  the  State  authorities,  because  there 
w;us  no  purity  rnbiic  nor  allowance  foi-  the  absorption  of  moisture 
or  the  presence  of  traces  of  substances  which  wcic  innocuous;  the 
purity  rnbiic  remedies  this  defect  by  deliiiitely  stating  the  amount 
of  ]>ennissil)le  impurities. 

The  Official  Description. — Immediately  lollowingthe  <»nicial  defini- 
tion of  the  substanc4\s  thei'c  will  be  noticed  in  the  Pharmacopcvia,  in 
smaller  tyj^e,  what  has  been  termed  the  <>(firi(il  (h'scriptioti  ;  this  con- 
sists, usually,  in  dings,  of  a  concise  stati'imMit  of  their  physical  char- 
acteristics, while  in  some  cjises  tests  of  identity,  with  <lescriptious  of 
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the  substances  used  as  adulterants,  are  appended.  In  the  chemicals 
the  othcial  definition  is  usually  replaced  by  the  syndwlic  formulae, 
and  these  are  followed  immediately  by  the  ])urity  rubric  and  the  offi- 
cial description,  which  is  printed  in  smaller  type,  exactly  as  in  the 
case  of  the  drugs  ;  to  this  description  are  usually  added  the  solubili- 
ties, with  the  tests  of  identity  and  purity  of  the  substance. 

Assay  Processes. — The  assaying  of  diugs  and  preparations  has 
become  necessary  in  order  to  definitely  fix  their  value  as  medicinal 
agents,  and  the  U.  S.  P.  (8th  Rev.)  has  introduced  many  assays 
of  alkaloidal  drugs  and  their  galenical  preparations.  This  work  re- 
quires skill,  knowledge,  and  experience,  and  each  process  requires 
careful  study.  "When  alkaloidal  drugs  are  to  be  assayed,  the  ])i'Ocess 
which  is  usually  followed  consists  of  dissolving  out  the  desired  active 
principle,  from  a  lluid  jireparation  representing  the  drug,  with  the 
aid  of  certain  solvents  which  aie  capable  of  extracting  the  desired 
constituents  but  which  are  not  miscil)le  with  the  liquid  that  is  being 
assayed,  and  which  may,  therefore,  be  easily  sepai'ated. 

This  immiscible  solvent,  after  separation,  is  carefully  treated  to 
purify  the  substance  which  it  has  dissolved,  and  finally  the  quantity 
of  the  substance  is  determined  by  one  of  two  methods  :  gravimetj-ic, 
in  which  the  solvent  is  evaporated  .carefully,  the  i-esidue  weighed, 
and  the  percentage  present  in  the  original  drug  calculated  from  this 
weight ;  or  the  process  may  l)e  volmndric,  in  which  case  the  amount 
of  alkaloid  dissolved  is  detei-mined  by  its  power  to  neutralize  a 
standard  acid  volumetric  solution,  the  amount  of  solution  reipiired 
being  carefully  noted,  and  the  percentage  of  alkaloid  calculated  from 
the  figure  obtained.  The  method  of  assay  is  usually  inserted  near  the 
end  of  the  article.  A  number  of  chemical  substances,  volatile  oils,  ani- 
mal products,  etc.,  are  also  avSsayed,  but  for  most  chemicals  it  usually 
suffices  to  attach  a  quaniiiaiive  test,  which  answers  a  similar  purpose, 
and  in  which  the  strength  maybe  determined  by  either  a  giavimetric 
or  volumetric  process  without  th(!  elaborate  preliminary  treatment 
required  in  drug  assays. 

Doses. — An  imioviiiion  was  adopted  in  the  U.  S.  P.  (8th  Rev.)  by 
the  insertion  of  the  "  Avei-age  dose"  at  the  end  of  the  greater  number 
of  the  articles.  The  dose  of  a  medicine  can  never  be  a  fixed  and  un- 
varying quantity  ;  the  age  and  condition  of  the  patient,  the  severity 
of  the  disease,  the  idiosyncrasy  and  tolerance  for  medicines,  must  all 
be  reckoned  with,  and  it  would  be  a  very  unwise  physician  Mho  dis- 
regarded these  factors.  For  these  rea.sons,  an  "average  dose"  was  used 
in  order  to  furnish  a  guide  to  ]»haiiiiaeisls  and  physicians.  The  fol- 
lowing (|uotatioii  tr<»m  the  pref;ice  (dthe  I'harmacop(eia.  is  appended  : 

"The  ('ouM-iitioii  iiisliiicted  the  < 'oimiiittee  '  to  state  the  average 
ap])ro\imat<' (  but  nt-ilhera  niiiiiniuiii  noi' a  iiiaxinunii )  dose  for  adults, 
.  .  .  the  metric  system  to  1m'  used,  and  t he  a])|)ro\imate  e(|uivalent  in 
ordinary  w<'ights  or  measures  inserted  in  |)arentheses,'  and  the  CVmi- 
mittee  was  further  directed  to  make  the  following  distinct  declaration 
^thnf  nritlirr  fills  Convrntion  nor  the  Cinnwitfrr  of  Rrriaion  cn-utrd  by  it, 
infrii(l.i  (o  hare  tlirxr  doses  rer/anJed  as  oblifiatorii  on  the  phjisieinu  or  asfor- 
biddiiif/  liiiii  fne.reeed  Hiem  ir/ieuerer  in  his  Ji(d(/ine)il  thisseeiiis  advisable.''  " 

The  following  examples,  selected  from  the  l'harmacop(eia,  are  given 
in  illustration  : 
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OPIUM 
Opium 

The  concrete,  milky  exuda- 
tion obtained  by  incising  the 
unripe  cajjsules  of  J'apnver 
somnifcrum,  .  .  .  and  yielding 
.  .  .  not  less  than  9  percent, 
of  crystallized  morphine,  when 
assayed  by  the  process  given 
below. 

In  irregular,  flattened,  more  or 
less  rounded  masses,  .  .  .  internally 
dark  brown,  somewhat  lustrous  ;  odor 
strong,  narcotic ;  taste  bitter  and 
characteristiu. 


Opium,  in  any  condition 
to  be  valued lO.O  Gm. 


[Official  ^dtin  title] 
[Official  EngliKh  title 


[Official 
(iefiiiitioii] 


[Symbolic 
forrniilH 

ami  I'urity 
Kiiliricl 


[Official 
description] 


Ammonia  Water  . 
Alcohol,  etc. 


3.5  Gm.     t-^^^y] 


Introduce  the  Opium  .  .  .  into  an 
Erlcnmoyer  flask,  .  .  .  add  100  Cc. 
of  distilled  water,  .  .  .  and  agitate 
during  three  hours.  .  .  .  The  differ- 
ence, multiplied  by  10,  represents  the 
percentage  of  crystallized  morphine 
contained  in  the  Opium. 

Average  dose. — 0.100  Gm.  = 
100  milligrammes  (1|  grains). 


[Quanti- 
tative 

Test] 


SODII  HYDROXIDUM 
Sodium  Hydroxide 

NaOH=.  39.76 

It  should  contain  not  less 
than  90  percent,  of  pure  an- 
hydrous Sodium  Hydroxide. 
...  It  should  be  kept  in 
well-stoppered  bottles  made  of 
hard  glass. 

Dry,  white  flakes,  fu.sed  masses,  or 
tran-Hluceiit  or  opaque  white  pencils, 
.showing  a  crystalline  fracture,  odor- 
le.ss,  and  having  a  caustic  ta-ste.  .  .  . 
Soluble  in  iibout  1  part  of  Water  at 
2.=)°  C.  (77°  F. ).  .  .  .  The  aqueous 
^solution  .  .  .  should  not  respfjnd  to 
the  Time-Limit  'I'cst  lor  liiavy  niftalx. 

Introduce  about  1  (im.  of  Sodium 
Hydroxide  into  a  stoppered  weighing 
bottle.  .  .  .  Dis.solve  this  in  about 
50  Cc.  of  water,  and  titrate  the  solu- 
tion with  normal  sulphuric  acid  V.S. 
.  .  .  Multiply  the  number  of  Cc.  of 
the  normal  sulphuric  acid  con.sumed, 
by  3.97(i,  and  divide  this  product  by 
the  weight  of  the  Sodium  Hydro.xide 
taken :  the  quotient  represents  the 
percentage  of  Sodium  Hydro.xide 
present. 


[Dose] 


The  Preparations  of  the  Pharmacopoeia 

Although  these  Avill  be  eouvsitlered  in  detail  in  the  l)ody  of  this  work, 
a  few  general  remarks  on  them  will  be  appropriate  here.  The  "  parts 
by  weight"  plan  adopted  by  the  U.  S.  Pharmacopoeia,  1880,  was 
dropped  in  the  1890  revision,  and  the  "solids  by  weight,  liquids  by 
measure"  principle  accepted.  This  is  more  in  accord  with  the 
methods  used  in  English  speaking  countries.  A  great  advance  was 
made  by  the  adoption  of  the  meti-ic  system  for  expressing  the  quan- 
tities, which  were  thus  also  made  detinite.  Every  pharmacist  should 
employ  the  metric  system  exclusively  in  making  preparations  ;  but  on 
account  of  the  revolutionai-y  changes  made  necessary  by  the  adop- 
tion of  this  system  of  weights  and  measures,  corresponding  (piantities 
are  given  in  the  working  formulas  in  this  book,  which  are  based  on 
the  old  system  of  avoirdupois  weight  and  apothecaries'  measure.  Tlie 
latter  will  be  found  much  less  convenient  than  the  metric  »|uantitievS, 
especially  if  tht^  operator  has  ])rocured  a  set  of  metric  weights  and 
measures  antl  has  used  them  a  few  tiines. 

The  U.  S.  P.  official  text  is  ])rinted  in  this  book  by  authority  from  the 
Board  of  Trustees  of  the  United  States  IMianiiacoiMciul  Coiiveiition, 
and  the  ollicial  processes  are  designated  by  an  asterisk  (*  ,  printed 
before  the  name  of  the  first  ingredient,  when  alteriiati\-e  or  "  old  form" 
quantitie.s  are  given.  The  latter  arc  eucli>sed  in  brackets  in  thetext.  and 
are  i)rinted  in  smaHer  ty])e  in  the  list  of  ingredients.  The  object  of 
this  arrangement  is  to  indicate  that  the  alteiuative  or  oltl  form  quau- 
tities  are  not  used  in  the  J'harmacoixeia. 

The  old  form  (piantities  aie  not  intended  to  be  equivalents  of  the 
metric  (luaiititics  and  the  two  .systems  are  not  interchangeable  ;  cither 
"metric"  or  "old  form"  may  l)e  used,  but  in  lio  case  i)ait  of  one 
and  part  of  the  other  ;  different  type  distinguishes  one  from  the  other. 
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National  Formulary 

The  Third  Edition  of  this  book  was  made  a  standard  under  the 
Pure  Food  and  Drugs  Act,  June  30,  19()().  It  is  the  property  of  the 
American  Pharmaceutical  Association.  Its  origin  dates  from  1882 
when  Charles  Rice,  Ph.  D.,  organized  a  Committee  from  New  York 
and  Brooklyn  to  frame  a  book  of  formulas  for  unofticial  preparations. 
The  New  York  and  Brooklyn  Formulary  was  subsequently  enlarged 
and  the  joint  Committee  presented  it  to  the  American  Pharmaceuti- 
cal Association  in  1885  as  the  nucleus  for  the  construction  of  the 
National  Formulary.  The  work  h;is  gone  through  three  Editions 
and  a  fourth  is  in  preparation.  It  is  quoted  in  the  national  and 
state  laws  as  of  equal  authority  with  the  Pharmacopoeia. 

It  is  important  to  remember  that  if  a  drug  or  preparation  is  sold 
under  or  by  a  name  recognized  in  the  U.  S.  Pharmacopoeia  or  National 
Formulary  it  must  not  dilfer  from  the  standard  of  strength,  quality 
or  purity  determined  by  the  tests  laid  down  in  either  of  these  books 
official  at  the  time  of  investigation.  A  drug  or  preparation  is  not 
deemed  to  be  adulterated  if  it  differs  from  the  official  standards, 
provided  such  standards  be  plainly  stated  upon  the  bottle,  box  or 
container. 

Dispensatories 

A  dispensatory  is  a  commentary  on  a  pharmacopoeia.  The  TJ.  S. 
Pharmacopoeia  describes  the  drugs  and  chemical  substances  of  the 
materia  medica,  establishes  the  degree  of  purity  of  many  of  them,  and 
defines  the  strength  of  the  preparations.  The  dispensatories  comment 
on  the  substances,  giving  their  physical,  medical,  and  pharmaceutical 
history,  with  their  doses  and  uses.  The  number  of  substances  noticed 
in  the  Pharmacopoeia  is  limited.  On  the  other  hand,  the  dispensa- 
tories present  information  about  those  which  are  official  in  our  own 
and  other  pharmacopteiius,  ajid  those  which  are  of  occasional  or  rare 
use,  in  addition.  There  are  at  present  two  ilispensatories  which  com- 
ment especially  uj)on  the  materia  medica  and  preparations  of  the 
U.  S.  Pharmacopreia, — the  United  States  Dispcnsatojy,  which  was 
first  published  in  1833,  and  the  National  Dispensatory,  which  was  lirst 
issued  in  1879.  King's  American  I)ispen.satory,  adopted  by  the  Na- 
tional Eclectic  Medical  Association  in  187!)  as  its  standard  authority, 
is  especially  designed  for  the  use  of  Eclectic  practitioners.  The  plans 
of  the.se  works  are  similar.  The  text  of  the  I'liarnnicopieia  is  lirst 
inserted,  and  immediately  following  ai'e  apjx'nded  the  comments  of 
the  authors  ;md  editors.  The  aii-angenu'nt  of  tiie  snbjects  is  strictly 
alphabetical,  the  Unitcil  8lat<'S  Dispensatory  di\  iding  them,  however, 
into  two  classes,  distinguished  by  type  of  two  sizes.  The  principal 
portion  of  the  work,  that  in  the  larger  type,  is  devoted  to  a  com- 
mentary on  the  preparations  of  the  United  States  and  other  Pharma- 
copoeijis  ;  the  unofficial  and  less  important  subjects  are  to  be  found  in 
the  second  part.  Jn  the  National  DispiMisatory  the  unofficial  sub- 
stances are  considered  either  in  the  body  of  the  book  or  under  sub- 
divisions as  allied  drugs.  The  p<Kssession  of  a  reliable  commentary 
upon  the  l'harmacop(eia  is  a  twccssiiji  which  is  fully  realiztul  by 
pharmacists.  The  United  States  Disi)ensatory  is  now  preferred  ;is  a 
guide,  aud  heuce  will  be  frequently  quoted. 
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CHAPTEK    I 

METROLOGY 

Weight,  Measure,  and  Specific  Gravity 

METROLOGY  formerly  and  aecordiiij^  to  itvS  strictest  significa- 
tion lueant  the  science  of  measures,  but  its  present  definition 
includes  tlie  measure  of  the  gravitating  force  of  bodies, 
which  always  bears  a  direct  ratio  to  their  mass,  and  is  com- 
monly called  iccight ;  the  determination  of  the  Inilk  or  extent  of  the 
body,  its  measure ;  and  the  relation  which  measure  bears  to  weight 
when  compared  with  a  standard  is  known  as  specific  gravity. 

Weight 

A  knowledge  of  the  systems  of  weights  and  measures  in  use  must 
necessarily  command  the  early  attention  of  the  student,  and  a  short 
account  of  the  origin  of  the  present  systems  may  be  of  service  in 
fixing  upon  the  mind  the  essential  distinctions  between  them.  The 
sense  of  the  weight  of  a  body  cannot  be  conveyed  intelligibly  to  the 
mind  unless  a  means  of  comparison  is  chosen,  and  as  weight  is  the 
measure  of  the  gravitating  force  of  a  body,  so  this  force  is  expressed 
as  related  to  a  standard  of  resistance,  this  being  exactly  that  which 
would  balance  the  body  and  keep  it  in  equilil)rium.  Such  standards 
are  termed  ircif/hf.s. 

The  standards  which  have  been  chosen  by  various  nations  are  arbi- 
trary, aud  instances  are  comnion  wlu*r<'  ditferent  standards  are  in  use 
at  the  same  time  in  the  sjjme  country.  Many  of  the  ancient  standards 
are  clearly  referable  to  j^arts  of  the  human  body,  as  nail,  foot,  span, 
pace,  cubit  (length  of  the  forearm),  orgyia  (stretch  of  the  arms).  In 
the  history  of  metrology  three  periods  may  be  traced  :  1.  The  Ancient, 
during  which  the  old  classical  standards  originated,  and  whicli  termi- 
nated with  the  declii;e  of  the  Koman  Empiiv.  2.  The  Mediaeval, 
extending  to  the  sixt«'enlh  century.  In  this  period  the  old  standards 
were  lost,  but  theii-  names  were  preserved,  and  European  nations 
adopted  vai'ious  ind('])('n<l«'nt  standaids.  3.  Tlie  Modern.  Since  the 
seventeenth  century  the  elloits  of  most  enlight<Mied  nations  have 
been  directed  toward  greater  accuracy  and  sim])licity,  and  during 
the  present  century  toward  international  uniformity. 

In  Great  Britain,  in  the  year  12(5(>,  the  ,51st  act  of  the  reign  of 
Henry  III.  declares  'Mliat  by  the  consent  of  the  whole  realm  of 
Enghmd  tlie  measure  of  the  King  was  made, — that  is  to  s;iy,  that  an 
English  silAcr  penny  called  the  steiling,  round  and  without  clipping, 
shall  weigh  thirtij-two  yruins  of  wheat ^  well  (h"ied  and  gathered  out    of 
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the  middle  of  the  ear  ;  aud  twenty  pence  (pennyweights)  do  make  an 
ounce,  and  twelve  ounces  a  pound,  and  eight  pounds  do  make  a  gallon 
of  wine,  and  eight  wine  gallons  do  make  a  bushel,  which  is  the  eighth 
of  a  (juarter." 

The  sixteeu-ounce  pound  (avoirdupois)  was  derived  from,  a  more 
ancient  s(mrce,  aud  was  undoubtedly  of  Koman  origin,  and  introduced 
at  the  time  of  the  first  civilization  of  the  British  island.  The  word 
"  haberdepois, "  according  to  Gray,  was,  however,  fii-st  used  in  English 
laws  in  1303. 

A  statute  of  Edward  I.  (a.d.  1304)  states  "  that  every  jjound  of 
money  or  of  medicines  is  of  twenty  shiUinf/s  iceight,  but  the  pound  of  all 
other  things  is  twenty-five  shillings  weight.  The  ounce  of  medicines  con- 
sists oiticenty  pence,  and  the  pound  contains  twelve  ounces  (the  Tower 
Pound),  but  in  other  things  the  i^ouud  contains ^<ee/i  ounces,  in  both 
cases  the  ounce  weighing  twenty  pence." 

These  laws  unfold  the  theorj'  of  the  ancient  weights  and  meiusures 
of  Great  Britain,  and  reveal  the  standard, — i.e.,  a  natural  object, 
grains  of  wheat ;  a  difference  existed  then  between  the  troy  and  the 
avoirdupois  pound,  but  the  weights  now  in  use  are  one-sixteenth 
heavier  than  thos6  of  Edward'  I.,  owing  to  the  change  made  in  the 
value  of  the  coin  by  the  sovereign  subsequently  ;  in  addition  to  this, 
the  true  pennyweight  standard  was  lost,  and  on  the  next  revision  of 
the  weights  and  measures  the  present  troy  and  avoirdupois  standards 
were  adopted.  The  old  Tower  or  troy  ounce  and  the  avoirdupois 
ounce  were  intended  to  have  the  same  weight,  but  after  the  revision 
it  was  found  that  the  troy  ounce  was  heavier  than  the  avoirdupois 
ounce  by  forty-two  and  a  half  giains. 

The  subsequent  adoption  of  troy  weight  by  the  London  College  of 
Physicians  in  1618,  on  the  recommendation  of  Sir  Theodore  Turquet 
de  la  Mayerne,  who  compiled  their  first  Pharmacoi)oeia,  has  entailed 
upon  all  apothecaries  who  are  governed  by  Britisli  customs,  to  this 
daj',  the  very  great  inconvenience  of  buying  and  selling  medicines  by 
one  system  of  weights  and  comi)ounding  them  by  another. 

In  the  next  century  efforts  were  made  toward  reforming  the  stand- 
ards, and  the  Royal  Society,  in  1730,  began  the  work,  which  ended  in 
the  prepaiation,  under  the<lirection  of  the  House  of  Commons,  by  Mr. 
Bird,  of  the  standard  "yard"  and  standard  "  jjound"  troy  in  1760. 
Coy)ies  of  these  have  been  made,  no  intejitional  deviation  has  been 
made  since,  and  they  are  still  the  standards  used  nu)st  largely  in  the 
United  States.  In  1816,  on  account  of  the  growing  i)oi)ularity  of  the 
Freneli  meliieal  system,  and  in  view  of  the  desirability  t)f  securing  a 
standiiid  w  liieli  could  easily  be  i'ecovere<l  in  case  of  loss  or  destruction 
and  wliicli  slionid  l)e  commensurable  with  a  sim])U'  unit,  steps  were 
taken  in  1'iiigland  lo  secnic  tiiese  ad\  antnges.  The  labors  of  English 
scientists  led  lo  tlu'  adoption  of  the  Ini]teri<il  me;isuivs  and  s(;uidards, 
which  were  legalized  January  1,  1826,  and  are  now  in  general  use  in 
Great  Britain. 

In  this  system  the  yard  is  e<juivalent  to  3(5  inches,  and  its  length  was 
ileteimined  by  c(»mparison  with  a  ])endulum  beating  seconds  of  mean 
time,  in  a  \  acinim.  at  the  lenii»er;i1  nre  of  6'_'°  F.  ;il  the  level  of  the  sea, 
in  the  Int'itudeof  London,  which  length  was  found  to  i>e  3!>.  l.'{!>3  inches. 
Tin-  pound  tniji  i  containing  .5760  grains)  was  deterniiiicd  by  coinpari- 
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son  with  a  given  measure  of  distilled  water  und<'r  certain  eonditions. 
Thus,  a  cubic  inch  of  distilled  water  wius  weighe<l  with  brass  weights 
in  air  at  62°  F.,  the  barometer  at  30  inches,  and  it  weighed  252.458 
grains.  The  standard  for  measures  of  capacity  (either  dry  or  liquid)  is 
the  gallon^  and  this  contains  10  pounds  avoirdupois  (each  7000  grains;  of 
distilled  water  weighed  in  air  at  62°  F.,  the  l)arometer  standing  at  30 
inches,  the  bushel  containing  8  such  gallons.  In  1819-20  efforts  were 
made  in  the  United  States  to  secure  uniformity  in  the  standards  wliich 
were  in  use  by  the  several  States.  Finally,  after  a  lengthy  investiga- 
tion, the  Secretary  of  the  Treiusury,  on  June  14,  1836,  was  directed  by 
Congress  to  furnish  each  State  in  the  Union  with  a  c<)m])lete  set  of  the 
revised  standards,  and  thus  we  have  the  troy  pound  (5760  grains),  tlie 
avoirdupois  pound  (7000  grains),  and  the  yard  (36  inches)  all  identical 
with  the  British  standaids  ;  but  the  gallon  is  quite  different,  the  old 
wine  gallon  of  231  cubic  inches,  containing  58372.2  grains  of  distilled 
wat«r  at  its  maximum  density,  weighed  in  air  of  the  temperature  of 
62°  F.,  the  barometer  standing  at  30  inches,  being  retained^  while  the 
bushel  contains  77.6274  poun(ls  of  water  under  the  same  conditions.' 

In  1864  the  use  of  the  metric  measures  was  legalized  in  Great  Britain, 
but  not  made  compulsory,  and  in  1866  the  United  States  followed  the 
same  course. 

By  the  United  States  law  of  July  28,  1866,  all  lengths,  .areas,  and 
cubic  measures  are  dei'ived  from  the  international  meter  equivalent  to 
39.37  inches.  Since  1893  the  United  States  Office  of  Standard 
Weights  and  Measures  has  been  authorized  to  derive  the  yard  from 
the  meter,  1  yard  equals  f  f  f  y  meter,  and  the  customary  weights  are 
referred  to  the  kilogramme  by  Executive  order  api)roved  Ai)ril  5, 
1893.  All  capacities  are  based  on  the  equivalent  1  cubic  decimeter 
equals  1  liter,  the  decimeter  being  equal  i/o  3.937  inches.  The  gal- 
lon still  remains  at  231  cubic  inches  and  the  bushel  contains  2150.42 
cubic  inches.  The  customary  weights  are  derived  from  the  inter- 
national kilogramme  based  on  the  value  that  1  avoirdupois  pound  = 
453.5924277  grannues  and  that  y^f^  avoirdupois  pound  equals  1  troy 
pound. 

Apothecaries'  Weight  {also  called  Troy  Weight) 


•oil  ml 
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1 

12        = 

96 
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= 
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91 

= 
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The  British  Pharmacopoeia,  while  giving  alternative  equivalents  in 
the  metric  system,  has  adopted  :iv()i!<lu])()is  weight  (termed  Impeiial 
weightr)  for  expressing  <|uantities  which  aiv  to  be  weighed.  Av()ir- 
dupois  weight  is  also  in  general  use  in  the  United  States  for  commer- 
cial purposes. 


A  voirdupois  Weight 

Poll  ml 

Ounce's 

<>  ruins 

lb  1 

=                 16                = 

7000 

OZ.     1                  = 

437.5 

1  Slight  varintions  in  these  original  equiviilents  iiro  recommended  by  viirioiiti  investijratorp, 
and  have  been  in  use  .«inco  lln«8ler  made  his  report  iu  18.'?2.  (Seo  Harnard  on  the  Metrio 
System,  page  ISU. ) 
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It  will  hv  observed  that  tlie  troy  ounce  contains  42i  grains  7norc  than 
the  avoirdupois  ounce,  while  the  troy  ])Ound  contains  1240  grains  less 
than  the  avoirdupois  jMiund.  Fortunately,  one  unit  common  to  troy, 
or  apothecaries',  and  avoirdui)ois  weight  has  hi^en  saved, — namely,  the 
grain.  The  abbreviations  of  the  denominations  of  apothecaries' 
weight  are  represented  by  the  signs  5,  ounce,  .^,  drachm,  9,  scruple, 
and  gr.  grain  ;  these  have  long  Ix-en  in  use,  l)ut  are  very  likely  to  be 
mistaken  for  one  another  in  rapid  or  careless  writing.  The  abbrevia- 
tions or  signs  for  avoirdujxjis  weight  differ  from  those  of  troy  weight, 
and  care  should  be  used  not  to  confound  them  ;  they  are  lb.,  pound, 
oz.,  ounce,  gr.,  grain. 

Measures 

Apothecaries^  or  Wine  Measure,  U.S. 
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Imperial  Measure,  Br. 

(Adopted  by  the  Biitish  I'harmacopoeia) 
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When  the  subject  of  the  weights  and  nn'asures  in  ordinary  use  is 
Btudied,  the  want  of  simi)licity  and  close  relation  is  clearly  apparent. 
The  ])int  of  distilled  water  at  in.O"  C.  ((50°  P.  )  weighs  7l*;>1.2  grains, 
the  lluidounce  4.">.~). 7  grains,  and  at  25°  C.  (77°  F.  ),  the  ti'mperature 
adopt<'d  for  taking  specific  gravities  and  solul)iIiti<'s  l)y  the  V.  S.  I*. 
(8th  Kev. ),  the  i)int  w«'ighs  727.S..'i  grains  and  the  tluidounce  454.0 
grains,  or,  more  accurately,  454.5.Sf  grains.  We  have  thus  three 
ounces  in  u.se  of  differ<'nt  vahies, — ti-oy  ounce,  4S0  grains  ;  a\oirdui»)is 
ounce,  437.5  grains;  and  lluidounce,  454.0  grains. 

The  U.  S.  galhm  of  wati-r  weighs  S.'.V,\  aAoirdu])ois  pounds,  and  the 
pint  weighs  1.01  KiavoiiHlnpois  jjonnds;  the  jxtund  (-(pials  0.0001  i)ints. 

The  inip<Ti;iI   mcnsnic  dilfeis  from  onr  wine  measure    ])rin<'ipally 
in  lia\  iiig  twenty  lliiidonnees  in   the  pint  instead  of  sixteen.      A  con 
venieni  relat  ion  exists,  ho\vev<'i',  between   me:isiii-(>  and  Wi'iglit -in  the 
Imjxrial  (/ii/lon,  trhidt  roulains  (cti  antinlufKtis  pounds  of  wah'V  at   15.0° 
C.  (00°  F.  ). 

The  Im])eiial  lluidounce  contains  tlie  same  nnmbei'  of  grains  as  tlu' 
avoirdnpois  ounce  (487.5),  which  is  18.2  grains  less  than  that  of  the 
U.  S.  lluidounce  of  water  at  the  same  temi«'ratun>  (455.7).  Althougli 
this  dilTerence  may  l)e  considered  trilling  in  one  fiuidounce,  it  is  not 
80  when  multi|)lied  by  Ibni-  or  eight,  an(l  this  is  one  st'rious  objection 
to  the  use  of  the  I'>nglish  gradnated  measures  in  the  I'niled  Stat<'s, 
becjiuse  they  indicat*'  Iniprrial  lluidonnc<'S  instead  of  ('.  S.  Ilnidonnces. 


Fig.  1 
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Approximate  Measures 

In  apportioning  doses  for  a  patient,  the  practitioner  is  usually  com- 
pelled U)  order  the  liquid  medicine  to  be  administered  in  certain  quan- 
tities that  have  been  established  by  custom,  and  estimated  as  follows  : 

OliJ  form  Mftric 

A  tumblerful.    .' f.^viii  240  Cc. 

A  teacui)ful f.^iv  120  Cc. 

A  wine{:;la8sful f.^ii  tiO  Cc. 

A  tableHpijonful f.^iv  16  Cc. 

A  dessertspoonful f^ii  8  Cc. 

A  teaspooufal f.^i  4  Cc. 

A  drop,  through  a  popular  ernjr,  is  considered  to  be  1  minim.' 

The  equivalents  given  above  for  the  teiuspoonful,  dessertsiioonful,  and 
tablespoouful  are  authorized  by  the  U.  S.  P.  THth  Rev.). 

In  almost  all  cavses  the  modern  teacups,  tal)lespoons,  dessertspoons, 
and  teaspoons,  after  careful  te.sts  by  the  author,  were  found  to  aver- 
age 25  percent,  greater  capacity  than  the  theoreti- 
cal quantities  given  above,  and  the  use  of  accu- 
rately graduated  medicine  glasses,  which  may  be 
had  now  at  a  trifling  cost,  should  be  insisted  upon 
(see  Fig.  1). 

The  Metric  System. — This  system,  which  origi- 
nated with  Prince  de  Talleyrand,  Bishop  of  Autun, 
France,  in  1790,  seems  destined  to  become  uni- 
versal, as  it  is  now  legally  used  by  the  majority  of 
-all  civili/ed  nations,  and  finds  especial  favoi-  with 
scientists  even  in  countries  where  its  use  is  not 
compulsory.  The  starting-point  was  the  unit  of 
length,  the  meter,  which  is  the  ^q.qoVooo  P^*'*  ®^ 
fehe  earth's  circumference  around  the  poles.  From 
this,  the  unit  of  capacitif  was  deiivcd,  the  liter,  which  is  the  cube  of 
Y^jy  part  of  a  meter.  The  unit  of  wei(//it,  the  gramme,  was  also 
derived  t'vom  the  meter,  it  being  the  weight  of  that  (|uantity  of  «lis- 
tilled  water,  at  its  maximum  density,  4°  C.  (1)9.2°  F.  ),  whicl'i  will  fill 
the  cube  of  yj„  part  of  a  meter.^  The  name  Metrical  System,  it  will 
thus  be  seen,  is  very  appropriate,  as  each  unit  is  derived  from  the 
meter;  it  is  also  known  as  the  Decimal  Si/stem,  liecause  in  obtaining 
the  multi])les  and  subdivisions  the  number  ten  (decem)  is  used  solely. 
The  i)refixes,  which  indic;it<^  multiplimfion,  are  of  Greek  dci'ivation, 
and  are  usually  spelled  with  a  capital  Ictlei-, — Deka,  10  ;  Hecto,  10(1  ; 
Kilo,  1000  ;  Myria,  10,000  ;  while  diri.sion  of  the  units  isexpressed  by 
Latin  pr<'fixes,  the  initial  letters  not  being  capitals, — deci,  j\  ;  centi, 
jl^  ;  milli,  jjj'iy^.  The  w(jrd  (Jild  h;is  been  sugge*$ted  as  a  useful  mne- 
monic, thus  : 


G 


D 


reek      ncreases,     atin       ecrvaws 


^  See  compiirntive  table,  pn^^e  73. 

'  The  unit  of  surfiK^c  mciisure,  the  nn',  being  the  square  of  ten  meters,  and  the  unit  of  solid 
measure,  the  uten;,  hiivinjj  the  capacity  of  a  cubic  meter  need  not  claim  the  attention  of  the 
practical  pharmacist. 
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The  following  table  gives  a  view  of  the  system  adapted  to  the  use 
of  the  student  : 


Abbreviation    Meter 


Abbreviation    Liter 


Abbreviation    Gramme 


1  milli  meter,  mm.  = 
1  centi  meter,  cm.  = 
1  deci     meter,  dm.  = 

Meter,    M.  1. 

1  Deka  meter,  Dm.  =  10. 
1  Hecto  meter,  Hm.  =  100. 
1  Kilo  meter.  Km.  =  1000. 
1  Myria  meter.  Mm.  =  10000. 


.001  1  milli  liter,  ml. 
.01  1  centi  liter,  cl. 
.1       1  deci     liter,  dl. 

Liter,    L. 


.001 
.01 

.1 


1  milli 
1  centi 
1  deci 


gramme,  mg.  = 
gramme,  eg.  = 
gramme,  dg.  = 


.001 

.01 

.1 


1. 


Gramme,    Qm. 


1  Deka  liter,  Dl.  =  10. 
1  Hecto  liter,  HI.  =  100. 
1  Kilo  liter,  Kl.  ^  1000. 
1  Myria  liter,  Ml.  =  10000. 


1  Deka  gramme,  Dg.  =  10. 
1  Hecto  gramme,  Hg.  =  100. 
1  Kilo  gramme.  Kg.  =  1000. 
1  Myria  gramme,  Mg.  =  10000. 


In  pharmaceutical  practice  a  number  of  the  al)Ove  measures  are 
rarely  or  never  used.  Of  the  measures  of  length,  the  mUUmeter  (mm. ) 
and  centimeter  (cm.)  are  employed  in  the  U.  S.  Pharmacopoeia  in  the 
descriptions  of  drugs,  accompanied   by  the  equivalent  measure  in 

Fig.  2 


o 
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1  Gm 


Motrii'  rlinKra'ii 


inches  or  its  fractions,  while  in  micrascopy  «»VTf)/»////mr^r/- (mkm.), 
or  ]>n'ff'nibly.  micron  T/O,  signifying  the  thon.snndlli  j)art  of  a  milli- 
meter, is  ii.s<'d.  Ill  incasuicsur  capacity,,  tliclcini  »*////7/^t  is  generally 
replaced  \)\  nihirrrut'nndrr  (Vv.  )  ill  chemical  and  |»Ii:inii:iceiit  ical  j)rac- 
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tice,  while  it  and  tlie  liter  are  alone  chosen  as  the  most  convenient 
units.  In  weight,  the  milligramme,  centiyrammf,  f/rammr,  and  kilo- 
gramme are  selected  ;  the  latter  being  the  commercial  nnit  for  larger 
quantities  of  drugs,  and  called  kilo.  This  habit  of  ;i])i)ro])ri;iting  only 
certain  of  the  most  convenient  denominations  foi-  piactical  Mork  h.us 
an  analogy  in  the  disuse  of  the  theoretical  terms  of  the  system  of 
United  States  coinage.  Thus,  the  douV)le  eagle,  eagle,  and  dime  are 
ignored,  while  dollars  and  cents  are  pi-eferivd  as  units.  The  i)rincii)al 
merits  of  the  metric  i^ysti'm  are  :  1.  That  every  weight  and  mciusure 
bears  a  simple  relation  to  the  initial  unit,  the  meter.  2.  That  every 
unit  is  multiplied  or  divided  by  the  same  number  (i.e.,  10)  to  obtain 
the  various  denominations,  and  increase  or  decrciuse  is  ex])ressed  by 
simply  moving  the  decimal  point.  •  3.  Its  almost  universal  adoption 
makes  it  an  international  system. 

Length. — Meter.  Each  side  of  the  square  (Fig.  2)  measures  1 
decimeter,  one  is  graduated  into  tenths  {centimeters )  ;  and  these  into 
tenths  (millimeters)  ;  (the  scale  beneath  shows  the  comparison  with 
inches)  :  10  decimeters  =^  1  METEK  ^^  39.3700  in.  (remember  three 
threes,  3  ft.,  3  in.,  3  eighths). 

Capacity. — Liter.  ■  A  hollow  cube  having  each  side  of  the  same 
size  as  the  square  would  hold  a  LITER  =-  1000  Cc.  =-  2.1133  pints. 

Weight. — Gramme.  The  weight  of  distilled  water  at  4°  C. 
(39.2°  F. )  contained  in  a  cube  of  the  yo^^Ty  of  a  liter  is  equal  to  a 
GRAMME  ^=  15.432  grains,  and  measures  1  cubic  centimeter  (see 
Fig.  2). 

The  advantages  of  the  metric  system  have  become  more  and  more 
apparent  upon  examination,  and  its  simplicity,  l)re^■ity,  and  adapta- 
bility to  everyday  needs  are  now  univei'sally  conceded.  The  prog- 
ress which  it  had  made  in  this  country  up  to  1890  fully  warranted  its 
exclusive  adoption  in  the  U.  S.  Pharniacopceia  ;  hence  definite  quan- 
tities were  given  and  metric  weights  and  meiisures  alone  employed. 
The  necessity  for  knowing  thoroughly  the  denominations  of  all  the 
systems  in  present  use  is  one  of  the  evils  common  to  the  age  in  which 
we  live,  and  it  must  ever  be  a  source  of  regret  that  when  the  young 
Republic,  more  than  a  century  ago,  abolished  the  complex  system  of 
coinage  and  adopted  the  decimal  system,  it  did  not  go  a  step  farther 
and  adopt  the  same  princii)le  in  weights  and  measures. 

The  chief  disadvantage  of  the  metric  system  is  one  which  inheres 
to  the  decimal  principle  of  arithmetic, — namely,  that  the  numl>erten 
cannot  be  divided  more  than  once  without  ])roducing  a  fraction,  lus, 
10,  5,  2.5,  1.25,  0.625.  The  practice  of  dividing  five  into  the  three 
parts  of  2,  2,  and  1  partly  compensates  for  this  defect,  and  metric 
weights  are  constructed  on  this  i)rinciple.  Th«'  use  of  the  metiic 
weights  and  measures  in  the  text  (»f  the  U.  S.  Pharmacop(cia  makes 
it  necessiiry  for  every  ]>harmacist  to  become  familiar  witli  them,  and 
therefore  an  easy  method  of  remembering  their  relations  to  one  an- 
other and  their  equivalents  in  other  systems  is  (h'sirable.  The  follow- 
ing etjuivalents  are  derived  from  those  established  by  Congress  for 
use  in  legal  ]n-oceedings,  or  are  based  u])on  the  trustworthy  determina- 
tions of  Captain  Clarke  and  Prof.  ^liller,  while  the  accompanying 
rules,  which  show  the  metliods  of  using  tlu'  equix  ah'iits,  are  pre- 
ferred, for  scientitic  determinations,  on  account  of  giving  more  accu- 
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rate  results.  "Wlieu  very  fine  calculations  are  unnecessary,  it  will  be 
found  that  the  tables  of  eijuivalents  given  on  pages  4<>  to  54  will 
prove  sufficiently  accurate  for  most  pharmaceutical  work. 

To  convert  metric  weights  or  measures  into  those  in  ordinary  use  : 

Rile.— Multiply  the  metric  quantities  by  the  corresponding  equivalent. 
Ex. — The   equivalent  of  one  meter   is   39.370-f-    inches,  and   five 
meters  would  be  196.85  inches.:  39.370  X  5  =  196.85.     To  convert 

Meters  into  inches,  multiply  by  39.370 

Centimeters  "    itiches,  *'  0.3937 

Millimeters  ^'    inches,  "  0.03937 

As  one  liter,  or  1000  Cc,  is  equal  to  33.8149-t~  fluidounces,  or 
35.235  Imperial  fluidounces,  to  convert 

Inters  into  fluidounces, 

Cubic  centimeters    "   fluidounces, 
Ldters  "■   pints, 

Liters  "    Imperial  pints, 

Imperial  gallons, 

Imperial  fluidounces. 

As  one  gramme  is  equal  to  15.432+  grains,  or  0.03527  avoirdupois 
ounce,  or  0.03215  troy  ounce,  to  convert 

into  grains, 
grains, 
grains, 

avoirdupois  ounces, 
avoirdupois  ounces, 
avoirdujM^is  pounds, 
troy  ounces, 
troy  ounces, 

To  convert  the  weights  and  measures  in  ordinary  use  into  metric 
weights  and  measures  : 

RuLR. — Multiply  the  quantities  by  the  corresponding  metric  equivalent. 

AHoncinch  is  equal  to  0.0254  meter,  o»r  //»/f/o»»rr  to  29.572-|-  cubic 
centimeters,  one  Imperial  fluidounce  to  28.3807  cubic  centiineti'rs,  one 
grain  to  0.0648  gramme,  one  avoirdupois  ounce  to  28.3495  giammes, 
and  one  troy  ounce  to  31.1035  grammes,  to  ((tnvcit 


Liters 

Cubic  centimeters 


multiply  by  33.815 
"  0.0338 

'^  2.113 

"  1.7617 

"  0.2202 

'  0.0352 


Grammes 

int 

Centigrammes 

Milligrammes 

Kilogrammes 

Grammes 

Kilogrammes 

Kilogrammes 

Grammes 

Itipl 

V  by  15.432 

u 

0.15432 

li 

0.01543 

11 

35.2739 

ii 

0.03527 

ii 

2.2046 

u 

32.1507 

ii 

0.03215 

Inches 

into 

meters. 

muI1ipl> 

1)V    0.0254 

Inches 

centimeters, 

'' 

2.5399 

Inches 

millimeters, 

25.3997 

Pints 

liters. 

0.4731 

Fhiidounrrs 

cubic  centimeters 

29.572 

Jm)trri(d  pints 

liters. 

0.5676 

Imperial  gallons 

liters. 

'4.5409 

Imperia I  fluidounces 

euhic  centimeters. 

28.3807 

Grains 

grammes. 

0.0648 

Grains 

coitigrammes. 

6.4799 

Grains 

miltignimmcs, 

64.799 

Avoirdupois  ounces 

kilogrammes. 

0.(^2835 

.Mi:Ti{(JLUtlV  46 

Avoirdupois  oiinceti  into  (/rammcs,  uiultiply  by  28.3495 

AvoirdupoiH  poutids    '^     kiloyrmnmes,                   "  0.45.'i6 

Troy  ounces                ''      Jdlof/rammcs,                   "■  0.0311 

Troy  ounces                 ''     grammes,                        ''  31.1035 

It  will  be  observed  that  there  is  a  slight  difference  in  the  smaller 
quantities,  incre:ising  in  the  larger,  Ixitween  the  equivalents  in  the 
following  tables  and  those  above  given.  This  is  owing  to  the  fact  that 
the  temperature  used  as  a  bjusjs  for  the  metric  units  is  4°  C,  instead 
of  15.6°  C,  th(^  usual  temperature  in  practice,  and  the  equivalents  in 
the  old  form  weiglits  and  meiusures  in  the  table  must  correspond.  The 
column  uj)on  the  left  of  the  page  gives  the  wc^ight  in  grains  from  one 
hundred  pounds  down  ;  the  difference  in  value  from  the  next  column 
is  due  to  the  variation  in  temperature  standards ;  the  fluidounce 
equivalent  at  15.6°  C.(60°  F.)  is  455.7  grains;  the  fluidounce  at 
25°  C.  (77°  F.)  weighs  454.6  grains;  tlic  Huidounce  at  4°  ('.  (31>.2° 
F. )  in  vacuo  weighs 456.392  grains.  Foi-  practical  woik  in  pharmacy 
the  discrepancy  is  too  trivial  to  give  serious  annoyance. 
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TABLE   OF   METRIC   AND   OLD   FORM   EQUIVALENT 
WEIGHTS    AND   MEASURES 

(100  lbs.  av.  to  in'n!i,oi  a  grain) 


Weights,  Old 

Form. 

Metric 

Wr.IiiHT   AND 
MkaSI'BE. 

Gm.]       [Cc. 

M 

KAsuRie,  Old 

Form. 

Equivalent  in 

grains. 
(Temp.  15.4° 
C.  60°  F.)* 

GrainB. 

.\voirdii 
lb.      oz. 

poiH. 
grains. 

gal. 

Fluid. 

fliii.l 
pts.     o/.. 

Diiii- 
iuig. 

Fluid- 

uunceH  and 

fractione. 

698938.5 

700000 

100 

45359.2 

11 

7 

13 

369.1 

1533.769 

693403.1 

694456.0 

99 

3 

143.5 

46000 

ll' 

7 

1 

298.6 

1621.622 

677994.3 

679023.7 

97 

0 

23.7 

44000 

11 

4 

15 

388.0 

1487.808 

663991.8 

665000 

95 

43091.3 

II 

3 

1 

38.9 

1467.081 

647176.5 

64. s  159.0 

92 

9 

221.6 

42000 

11 

0 

12 

86.9 

1420.  in 

641625.6 

642699.6 

91 

12 

349.6 

41639.8 

11 

1408 

629044.6 

630000 

90 

40823.3 

10 

6 

4 

ISS.2 

1380.392 

616358.4 

617294.3 

ss 

2 

419.3 

40000 

10 

4 

8 

265.4 

1362.563 

594097.5 

595000 

85 

3S.055.4 

10 

1 

7 

337.4 

1303.703 

585540.3 

586429.5 

83 

12 

1  79.5 

38000 

10 

0 

4 

444.0 

1 284.925 

583296.0 

584181.4 

83 

7 

118.9 

37854.3 

10 

1280 

559150.7 

560000 

80 

36287.4 

9 

4 

11 

7.2 

1227.015 

554722.7 

55556  t.S 

79 

5 

377.3 

36000 

9 

4 

1 

142.8 

1217.298 

524966.4 

525763.3 

75 

1 

325.8 

34068.9 

9 

1162 

624203.6 

525000 

75 

.34019.4 

8 

7 

14 

156.5 

1I60..326 

623904.2 

62il700.1 

74 

15 

137.6 

34000 

8 

7 

13 

320.1 

1149.669 

493086.5 

492835.4 

70 

8 

336.3 

32000 

8 

3 

10 

20.2 

1082.042 

489256.8 

490000 

70 

31751.5 

S 

3 

I 

306.2 

1073.638 

466636.8 

467345.2 

66 

12 

95.2 

30283.6 

8 

1024 

462268.9 

46297(1.7 

66 

2 

.  95.7 

30000 

7 

7 

6 

199.2 

1014.415 

454309.7 

455000 

66 

29483.5 

7 

6 

4 

465.5 

996.949 

431450.8 

432106.0 

61 

11 

293.4 

28000 

7 

3 

2 

377.8 

946.787 

419362.9 

420000 

60 

27216.5 

7 

1 

8 

920.261 

408307.2 

408927.0 

58 

6 

302.0 

26498.0 

7 

896 

400632.8 

401241.3 

67 

5 

53.8 

j    26000 

6 

6 

15 

76.3 

879.159 

385224.2 

385808.9 

65 

1 

371.4 

25000 

6 

4 

13 

166.1 

845.346 

.384416.2 

386000 

55 

241147.6 

6 

4 

11 

275.0 

843.673 

369815.1 

370376.6 

52 

14 

261.6 

24000 

6 

2 

11 

255.4 

811.5.32 

349977.6 

350509.0 

60 

1 

71.4 

22712.6 

6 

768 

.349»69.I 

350000 

60 

22679.6 

5 

7 

14 

424.3 

766.884 

33H997.1 

339511.8 

48 

8 

11. s 

22000 

5 

6 

7 

434.0 

743.904 

314522.3 

316000 

46 

204  1 1 .7 

i      •'• 

3 

2 

94.1 

690.196 

SOS  179.0 

30S647.1 

44 

1 

209.6 

20000 

5 

2 

4 

132.5 

676.276 

29  r  648.0 

292090.7 

41 

11 

178.2 

IS927.2 

6 

640 

279576.1 

280000 

40 

1  Si  43.7 

4 

6 

6 

243.4 

61.3.507 

2r7360.9 

2777.S2.4 

39 

10 

407.4 

18000 

4 

6 

0 

311.0 

608.648 

246643.3 

24f.<.ll7.7 

35 

4 

167.7 

16000 

i     4 

1 

13 

10.1 

.541.021 

244628.4 

246000 

36 

15875.7 

4 

1 

S 

393.1 

536.819 

233318.4 

233672.6 

33 

A 

47.6 

15141.7 

4 

612 

231134.2 

231485.3 

33 

1 

47.8 

16000 

3 

7 

11 

99.4 

507.207 

*  For  ezplanatJon,  Me  page  4.'>. 
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Weights,  Old 

Form. 

Metric 

Wkioht  and 

Measure. 

Grm.]       [Co. 

MEAsrREs,  Old  Form. 

EquiVHlent  in 

grains. 

(Temp.  15.4° 

C,  60°  i'.) 

Grains. 

Avoirdi 
lb.      oz. 

pois. 
grains. 

Tluiil. 

fluid 
gal.  pts      uz. 

uiin- 
ims. 

Fluid- 
uuucfs  and 
fractions. 

215725.2 

216053.0 

30 

13 

365.5 

14000 

3      5        9 

188.6 

473.393 

209763.3 

210000 

30 

1.3607.8 

3      4      12 

62.9 

460.131 

184907.1 

185188.3 

26 

7 

125.8 

12000 

3       1        5 

367.2 

405.765 

174988.8 

175254.4 

25 

0 

254.4 

11356.3 

3    

384 

174734.5 

175000 

25 

11339.8 

2      7      15 

212.2 

383.442 

154089.5 

164323.6 

22 

0 

323.6 

10000 

2      5       2 

66.2 

33S.138 

139787.3 

140000 

20 

9071.8 

2      3       2 

361.4 

306.753 

138680.4 

13881' 1.2 

19 

13 

203.7 

9000 

2      3       0 

155.5 

304.324 

123718.6 

123458.9 

17 

10 

83.9 

8000 

2      0      14 

245.2 

270.611 

116659.2 

116836.3 

16 

11 

23.8 

7570.9 

2    

256 

107862.8 

108026.5 

15 

6 

401.5 

7000 

1       6      12 

334.6 

236.697 

104840.6 

106000 

15 

6803.9 

1      6       6 

31.2 

230.065 

97851.4 

98000 

14 



6350.3 

1      5        6 

349.2 

214.728 

92453.7 

92594.1 

13 

3 

281.6 

6000 

1       5       4 

423.8 

202.883 

90862.0 

91000 

13 

5896.7 

1      4       7 

187.2 

199.390 

83872.6 

84000 

12 

5443.1 

1       3        8 

25.1 

184.062 

77044.8 

77161.8 

11 

0 

161.8 

5000 

1      2       9 

33.1 

■  169.069 

76883.2 

77000 

11 

4989.5 

1      2       8 

343.2 

168.715 

69893.9 

70000 

10 

45.36.9 

1      1   ■    9 

180.9 

153.377 

69340.3 

69446.6 

9 

14 

320.6 

4500 

1       1       8 

77.8 

152.162 

62904.4 

63000 

9 

4082.3 

1     ...      10 

18.8 

138.039 

61636.S 

61729.4 

8 

13 

41.9 

4000 

1    ...        7 

122.5 

135.255 

58329.6 

58418.1 

8 

5 

230.6 

3785.4 

1    

128 

55915.1 

56000 

8 

3628.7 

122 

.336.7 

122.701 

53931.3 

54013.2 

7 

11 

200.7 

3500 

118 

167.2 

118.348 

48925.7 

49000 

7 

3175.1 

107 

174.6 

107.364 

46226.9 

46297.1 

6 

9 

359.6 

3000 

101 

211.9 

101.441 

45570.0 

466.39.2 

6 

8 

139.2 

2957.4 

100 

100 

43747.2 

43813.6 

6 

4 

63.6 

2839.1 

96 

96 

41936.3 

42000 

6 

2721.6 

92 

126.3 

92.026 

41013.0 

41075.3 

5 

13 

387.8 

2661.6 

90 

90 

38522.6 

38580.9 

6 

8 

80.9 

2500 

84 

256.8 

84.535 

36456.0 

36511.4 

5 

3 

198.9 

2365.9 

80 

80 

34946.9 

35000 

5 

2268.0 

76 

330.2 

76.688 

31899.0 

31947.4 

4 

9 

9.9 

2070.2 

70 

70 

30817.9 

30864.7 

4 

6 

239.7 

.2000 

67 

301.2 

67.628 

29276.9 

29321.5 

4 

3 

9.0 

1900 

64 

11  S.I 

64.246 

29164.8 

29209.1 

4 

2 

334.1 

1892.7 

64 

64 

27957.5 

28000 

4 

1814.4 

61 

168.4 

61.351 

27736.1 

27778.2 

3 

15 

216.7 

1800 

60 

416.1 

60.865 

27342.0 

27383.5 

3 

14 

258.5 

1774.4 

60 

60 

26195.2 

26235.0 

3 

11 

422.5 

1700 

57 

232.1 

57.484 

24654.3 

24691.8 

3 

8 

191.8 

1600 

64 

49.0 

64.102 

23113.4 

23148.5 

3 

4 

398.5 

1600 

60 

346.0 

50.721 

22785.0 

22819.6 

3 

4 

69.6 

1478.685 

60 

60 

22329.3 

22363.2 

3 

3 

50.7 

1449.111 

49 

49 

21873.6 

21906.8 

3 

2 

31.8 

1419.538 

48 

48 

21572.5 

21605.3 

3 

1 

167.8 

1400 

47 

162.S 

47.339 

2I4I7.9 

21460.4 

3 

1 

12.9 

1389.964 

47 

47 

20968.1 

21000 

3 

1360.778 

46 

6.3 

46.013 

20962.2 

20994.0 

2 

15 

431.5 

1360..390 

46 

46 

20506.5 

20537.6 

2 

14 

412.6 

1330.817 

46 



46 

48 


METROLOGY 


Weiohts,  Old  Form.                          | 

Mktiuc 

Weight  a.nd 

Measure. 

Gm.]       [Co. 

Meascbeb,  Old 

Form. 

IquiTalent  in 

grains. 

(Temp.  1S.4° 

C,  60°  F ) 

Grains. 

Avoirdupois, 
lb.      oz.       grains. 

Fluid. 

fluid 
gal.  pts.     oz. 

min- 
ims. 

Fluid- 
ounces  and 
fractious. 

20050.8 

20081.2 

2 

13 

393.7 

1301.243 

44 

44 

200.31.7 

20062.1 

2 

13 

374.6 

1300 

43 

459.8 

43.958 

19595.1 

19624.9 

2 

12 

374.9 

1271.669 

43 

43 

19193.4 

19168.5 

2 

11 

356.0 

1242.095 

42 

42 

18683.7 

18712.1 

2 

10 

337.1 

1212.522 

41 

41 

18490.8 

18518.8 

2 

10 

143.8 

1200 

40 

276.8 

40.577 

18228.0 

18255.7 

2 

9 

318.2 

1182.948 

40 

40 

17772.3 

17799.3 

2 

8 

299.3 

1153.374 

39 

39 

17316.6 

17342.9 

2 

7 

280.4 

1123.S01 

38 

38 

16949.8 

16975.6 

2 

6 

350.6 

1100 

37 

93.6 

.37.195 

16860.9 

168S6.5 

2 

6 

261.5 

1094.227 

37 

37 

16405.2 

16430.1 

2 

5 

242.6 

ior.4.6.^3 

36 

36 

15949.5 

15973.7 

2 

4 

223.7 

1035.080 

35 

35 

15493.8 

15517.3 

2 

3 

204.8 

1005.506 

34 

34 

15409.0 

15432.4 

2 

3 

119.9 

1000 

.33 

390.6 

33.814 

15336.6 

15060.9 

2 

2 

185.9 

975.932 

33 

33 

14638.5 

14660.7 

2 

1 

223.2 

950 

32 

59.1 

32.123 

14582.4 

14604.5 

2 

1 

167.0 

946.358 

32 

32 

14126.7 

14148.2 

2 

148.2 

916.875 

31 

31 

1.3979.1 

14000 

2 

907.185 

30 

324.2 

30.676 

13867.9 

13889.1 

15 

326.6 

900 

30 

207.6 

30.432 

13671.0 

13691.8 

15 

129.3 

887.211 

30 

30 

13542.0 

13562.5 

15 

878.635 

29 

344.1 

29.717 

13215.3 

13235.0 

14 

10.4 

857.637 

29 

29 

13105.5 

13125 

14 

850.486 

28 

363.9 

28.759 

13097.7 

13117.5 

13 

430.0 

850 

28 

356.0 

28.742 

12759.6 

12779.0 

13 

91.5 

828.064 

28 

28 

12668.5 

12687.5 

13 

822.136 

...    .  .     27 

383.8 

27.800 

12327.1 

12.345.9 

12 

95.9 

800 

27 

24.5 

27.051 

12303.9 

12322.6 

12 

72.6 

798.490 

27 

27 

12231.4 

12250 

12 

793.787 

26 

403.7 

26.841 

11848.2 

11866.2 

11 

53.7 

768.916 

26 

26 

11794.9 

11812.5 

11 

765.437 

25 

423.6 

25.883 

11556.6 

11574.3 

10 

I'.IO.O 

750 

25 

173.0 

25.360 

11392.5 

11409.8 

1(1 

34.8 

739.343 

25 

26 

11357.9 

11375 

10 

737.087 

24 

443.4 

24.924 

10936.8 

10953.4 

9 

15.9 

709.769 

24 

24 

10921.3 

10937.5 

9 

708.738 

23 

463.3 

23.966 

10786.4 

10802.6 

8 

302.6 

700 

23 

321.4 

23.670 

10484.3 

10600 

8 

6Sn.38S 

23 

3.1 

23.007 

10481.1 

10497.0 

7 

434.5 

680.195 

23 

28 

10047.3 

10062..'^. 

7 

652.039 

22 

23.0 

22.048 

10025.4 

ionin.6 

6 

415.6 

650.621 

22 



22 

1001 5.H 

100.31.(1 

6 

406.0 

65(t. 

21 

469.9 

21.979 

9610.7 

9625 

6 

623.689 

21 

42.9 

21.00 

9569.7 

9.W1.2 

5 

396.7 

621.048 

21 

21 

9245.2 

9259.4 

5 

71.9 

600 

20 

13S.4 

20.288 

917.3.7 

9187.5 

6 

595.340 

20 

62.7 

20.131 

9114.(1 

9127..H 

4 

377.8 

.591.474 

20 

20 

87.36.7 

8760 

4 

566.990 

19 

82.6 

19.172 

865H..3 

8671.4 

3 

358.9 

561.900 

19 

19 

8475.1 

8487.fi 

3 

175.0 

660 

IS 

286.8 

18.598 
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Wbiohtb,  Old  Fobm. 

MEASURia,  Old 

Form. 

M  F.TRIl! 

Weight  and 
Measure. 

1 

dm.]       [Ce. 

Iquivalent  in 

grains. 

(Temp.  15.4° 

C,  60°  F.) 

Grains. 

Avoird 
lb.      oz. 

ipois. 
grains. 

Fluid 

fluid 
gal.  pto.     OS. 

min- 
ima. 

Fltiid- 
uiiiiceH  and 
fraction!. 

8300.1 

8312.5 

1       3 

538.641 

18 

102.5 

18.214 

8202.6 

8215.1 

1        2 

.340.1 

532.327 

..      18 

18 

7863.1 

7875 

1       2 

610.291 

..      17 

122.4 

17.255 

7746.9 

7758.7 

1        1 

321.2 

602.753 

..      17 

17 

7704.5 

7716.2 

1        1 

278.7 

600 

..      16 

435.3 

16.907 

7426.5 

7437.5 

1       1 



481.942 

..      16 

142.2 

16.297 

7291.2 

7302.3 

1      ... 

302.3 

473.179 

..     16 



16 

6989.5 

7000 

1      ... 

453.592 

..      15 

162.1 

15.338 

6933.9 

6944.6 

..       15 

382.1 

450 

..      15 

103.8 

15.216 

6835.5 

6845.9 

..      15 

283.4 

443.606 

..      15 

16 

6552.5 

6562.4 

..      15 

425.243 

..      14 

182.0 

14.379 

6379.8 

6389.5 

..      14 

264.5 

414.032 

..     14 

14 

6163.8 

6172.9 

..      14 

47.9 

400 

..      13 

252.3 

13.526 

6115.9 

6125 

..     14 

396.893 

..      13 

201.S 

1.3.421 

5924.1 

5933.1 

..      13 

245.6 

384.458 

..      13 

13 

6678.9 

5687.5 

..     18 

368.544 

..      12 

221.7 

12.462 

5468.4 

6476.7 

..      12 

226.7 

354.884 

..     12 

12 

5393.2 

5401.3 

..      12 

151.3 

350 

..      U 

40(1.7 

11.8.'?5 

5241.9 

5250 

..     12 

340.194 

..      11 

273.1 

11.570 

5012.7 

5020.3 

..      11 

207.8 

325.311 

..      11 

11 

4805.4 

4812.5 

..     11 

311.845 

..      10 

261.4 

10.545 

4622.6 

4629.7 

..      10 

254.7 

300 

..      10 

69.2 

10.144 

4557.0 

4563.9 

..      10 

188.9 

295.737 

..     10 

10 

4368.3 

4376 

..     10 

283.495 

9 

281.3 

9.686 

4101.3 

4107.5 

9 

170.0 

266.163 

9 

9 

3931.8 

3937.5 

9 

255.146 

8 

.'<01.2 

8.628 

3852.0 

3858.1 

8 

358.1 

250 

8 

217.7 

8.453 

3645.6 

3651.1 

8 

151.1 

236.590 

8 

8 

3494.8 

8500 

8 

226.796 

..        7 

321.0 

7.669 

3189.9 

3194.7 

7 

132.2 

207.016 

7 

7 

3081.9 

3086.5 

7 

24.0 

200 

6 

3t)6.1 

6.763 

3067.7 

3062.5 

7 

198.447 

6 

340.9 

6.710 

2734.2 

2738.4 

6 

113.4 

177.442 

6 

6 

2621.2 

2625 

6 

170.097 

5 

360.8 

5.752 

2311.3 

2314.9 

6 

127.4 

150 

6 

34.6 

5.072 

2278.5 

2282.0 

5 

94.5 

147.869 

6 

6 

2184.2 

2187.5 

5 

141.748 

4 

380.7 

4.793 

1926.2 

1929.0 

4 

179.0 

125 

4 

108.8 

4.227 

1822.8 

1825.6 

4 

75.6 

118.295. 

4 

4 

1747.2 

1760 

4 

113.398 

..       3 

400.5 

3.834 

1640.7 

1543.2 

3 

230.7 

100 

3 

183.1 

3.381 

1386.7 

1388.9 

3 

'  76.4 

90 

3 

20.8 

3.043 

1367.1 

1369.2 

3 

46.7 

88.721 

3 

8 

1310.6 

1312.5 

8 

85.049 

2 

420.4 

2.876 

1232.7 

1234.6 

2 

359.6 

80 

2 

338.5 

2.706 

1155.7 

1167.4 

2 

282.4     ' 

75 

..       2 

267.3 

2.636 

1078.6 

1080.3 

2 

20.1.3 

70 

2 

176.1 

2.367 

924.6 

925.9 

2 

50.9 

60 

o 

13.8 

2.039 

911.4 

912.8 

3 

37.8 

50.147 

2 

2 

873.6 

875 

2 

56.699 

1 

440.3 

1.917 

770.6 

771.6 

1 

3.34.1 

50 

1 

331.5 

1.691 

616.6 

617.3 

1 

179,8 

40 

1 

169.2 

1.S5S 

4 

50 


METROLOGY 
From  1  troy  ounce  to  i  ounce  av. 


Wkiohtb,  Old  Form. 

Metric 

Wekjht  and 

Measure. 

Measures, 

Old  Form. 

Equivalent  in 

grains. 

(Temp.  15  4° 

C,  60°  F.) 

Grains. 

Drachms. 

Om.]        [Cc. 

Fluid-dracbms. 

Minima. 

479.3 

480 

8=15 

31.103 

8.413 

504.8 

477.6 

478.4 

7.973 

31 

8.385 

503.1 

474.7 

475.4 

7.923 

30.805 

8J 

500 

469.3 

470 

7|  =  115 

30.466 

8.238 

494.3 

465.2 

465.9 

7.766 

30.190 

8i 

490 

462.3 

46:{.o 

7.717 

30 

8.115 

486.9 

459,3 

460 

n  -  m 

29.807 

8.063 

483.8 

455.7 

456.392 

7.607 

29.673 

8 

480 

449.3 

450 

7i  =  H5 

29.169 

7.888 

473.3 

446.8 

447.5 

7.459 

29 

7.846 

470.7 

446.1 

446.9 

7.449 

28.958 

7f 

470 

439.3 

440 

n  =  Hg 

28.512 

7.713 

462.8 

436.8 

437.5 

15  av.. 

28.350 

7.668 

460.1 

436.7 

■   437.4 

7.290 

28.341 

7§ 

460 

431.4 

432.1 

7.202 

28 

7.676 

454.6 

429.3 

430 

n  =  m 

27.864 

7.637 

462.2 

427.2 

427.9 

7.132 

27.726 

n 

450 

419.4 

420 

7  =  ^5 

27.216 

7.362 

441.7 

417.7 

418.3 

6.972 

27.109 

7i 

440 

416.1 

416.7 

6.945 

21 

7.303 

438.2 

409.4 

410 

6t  =  IJ5 

26.668 

7.187 

431.2 

408.3 

408.9 

6.815 

26.493 

7i 

430 

400.6 

401.2 

6.687 

26 

7.033 

422.0 

399.4 

400 

6§  =  f^ 

26.920 

7.012 

420.7 

398.7 

399.3 

6.665 

26.877 

7 

420 

389.4 

390 

6j  =  m 

26.271 

6.837 

410.2 

389.2 

389.8 

6.497 

26.261 

68 

410 

385.2 

.385.8 

6.4.30 

26 

6.762 

406.8 

379.7 

380.3 

6.338 

24.645 

6S 

400 

379.4 

380 

6i  =  m 

24.624 

6.662 

399.7 

370.2 

370.8 

6.  ISO 

24.029 

6i 

390 

369.8 

370.4 

6.173 

24 

6,492 

389.5 

369.4 

370 

6i  -  m 

23.976 

6.485 

389.1 

360.8 

.{61.1 

6.022 

23.413 

6i 

380 

359.5 

360 

6  =  55 

23.328 

6.310 

378.6 

354.4 

354.9 

5.915 

23 

6.222 

373.3 

351.3 

351.8 

.5.863 

22.796 

6A 

370 

349.5 

360 

68  =  m 

22.680 

6.135 

36S.1 

341.8 

342.3 

5.705 

22.180 

6 

360 

339.5 

340 

6§  =  il5 

22.032 

5.960 

357.6 

339.0 

339.5 

5.658 

22 

6.962 

357.1 

332.:{ 

332.8 

5.647 

2 1 .663 

68 

360 

329.5 

330 

6i  -  H5 

21.3S4 

5.785 

347.1 

323.6 

324.1 

6.401 

21 

5.680 

340.8 

322.8 

323.3 

5.388 

20.948 

6S 

340 

319.5 

320 

64  =  i? 

20.736 

5.610 

336.6 

313.3 

31.3.8 

5.230 

20.332 

6i 

330 

309.5 

310 

6j  =  m 

20. OSS 

6.433 

326.0 

308.1 

30H.6 

5.143 

20 

5.410 

324.6 

.103.8 

304.3 

6.072 

19.716 

6i 

320 
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Weights,  Old  Fobh.                          | 

Mbabures, 

Old  Form. 

Metric 

Wf.kiht  AN-n 

Measuke. 

Equivalent  in 

grains. 

(Temp.  15.4° 

C,  60°  F.) 

Grains. 

DrHclims. 

Qm.]        [Cc. 

Fluid-draclims. 

Uinims. 

299.5 

300 

5  =  15 

19.440 

6.258 

315.5 

294.:^ 

294.7 

4.912 

19.099 

5i 

310 

292.8 

293.2 

4.887 

19 

5.140 

308.4 

289.6 

290 

4|  =  IIS 

18.792 

5.083 

305.0 

284.8 

285.2 

4.753 

18.483 

5 

300 

279.6 

280 

45  =  ^1 

18.144 

4.908 

294.5 

277.4 

277.8 

4.630 

18 

4.870 

292.2 

276.3 

275.7 

4.595 

17.867 

4f 

290 

269.6 

270 

4i  =  ^5 

17.496 

4.733 

284.0 

265.8 

266.2 

4.437 

17.251 

4S 

280 

262.0 

262.4 

4.373' 

17 

4.598 

275.9 

259.6 

260 

4i  =  M5 

1 6.848 

4.657 

273.4 

•      256.3 

256.7 

4.278 

16.635 

4i 

270 

249.6 

250 

^=m 

16.200 

4.382 

262.9 

246.8 

247.2 

4.120 

16.019 

4i 

260 

246.5 

246.9 

4.115 

16 

4.328 

269.7 

239.6 

240 

4  =  i5 

15.552 

4.207 

252.4 

237.3 

237.7 

3.962 

15.403 

4i 

250 

231.1 

231.6 

3.858 

15 

4.057 

243.4 

229.7 

230 

3t  =  m 

14.904 

4.032 

241.9 

227.9 

228.2 

3.803 

14.787 

4 

240 

219.7 

220 

3s  -  m 

14.256 

3.857 

231.4 

218.4 

218.75 

i5av. 

14.175 

3.835 

230.1 

218.36 

218.69 

3.645 

14.171 

3g 

230 

215.8 

21fi.l 

3.602 

14 

3.787 

227.2 

209.7 

210 

3i  =  m 

13.608 

3.6S2 

220.9 

208.9 

209.2 

3.487 

13.555 

35 

220 

200.3 

200.6 

3.343 

13 

3.517 

211.0 

199.7 

200 

3i  =  A5 

12.960 

3.505 

210.3 

199.4 

199.7 

3.328 

12.938 

3i 

210 

189.9 

190.2 

3.170 

12.322 

3J 

200 

189.7 

190 

3i = m 

12.312 

3.330 

199.8 

184.9 

.     185.2 

3.087 

12 

3.247 

194.8 

180.4 

180.7 

3.012 

11.706 

Si 

190 

179.7 

180 

3  =  1.5 

11.664 

3.156 

189.3 

170.8 

171.1 

2.852 

11.090 

3 

180 

169.7 

170 

2t  =  HS 

11.016 

2.9S0 

178.8 

169.5 

169.8 

2.830 

11 

2.975 

178.5 

161.4 

161.6 

2.693 

10.474 

^ 

170 

169.8 

160 

2S  =  i5 

10.368 

2.805 

168.3 

154.1 

1.M.3 

2.572 

10 

2.705 

162.3 

•151.9 

152.1 

2.535 

9.858 

211 

160 

149.8 

150 

2i  =  y.5 

9.719 

2.630 

157.8 

142.4 

142.6 

2.377 

9.242 

24 

150 

139.8 

140 

2i  =  ^,^ 

9.072 

2.453 

147.2 

138.7 

138.9 

2.315 

9 

.2.436 

146.1 

132.9 

133.1 

2.218 

8.626 

2i 

140 

129.8 

130 

2j  =  m 

8.424 

2.27  s 

136.7 

123.3 

12.15 

2.058 

8 

2.163 

129.S 

119.8 

120 

2  =  is 

7.776 

2.103 

126.2 

113.9 

114.1 

1.902 

7.393 

2 

120 

109.8 

110 

n  =  H^ 

7.128 

1.928 

115.7 

52 
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Weights,  Old  Form. 

Metric 

Weight  and 

Measure. 

Measures, 

Old  Fokm. 

Equivalent  in 

grains. 

(Temp.  15.4° 

C,  60°  F.) 

Grains. 

Drachms. 

Fluid-drachma. 

Minims. 

Gm.]        [Cc. 

109.2 

109.375 

is  av- 

7.087 

1.917 

115.0 

107.8 

108.0 

1.800 

7 

1.893 

113.6 

99.8 

100 

1S  =  A^ 

6.480 

1.753 

105.2 

94.9 

95.1 

1.585 

6.161 

15 

100 

92.5 

92.6 

1.545 

6 

1.623 

97.4 

89.0 

90 

li  =  A3 

5.832 

1.578 

94.7 

85.4 

85.6 

1.427 

5.545 

li 

90 

79.9 

80 

n  =  h3 

5.184 

"     1.401 

84.1 

77.1 

77.2 

1.287 

5 

1.351 

SI. 2 

76.0 

76.1 

1.268 

4.929 

n 

80 

69.9 

70 

H  =  A5 

4.536 

1.227 

73.6 

66.5 

66.6 

1.110 

4.313 

H 

70 

61.6 

61.7 

1.028 

4 

1.082 

64.9 

59.9 

60 

1  =  1.5 

3.888 

1.051 

63.1 

56.9 

57.0 

.950 

3.697 

1 

60 

54.6 

54.6S75 

l5  av- 

3.544 

.958 

57.5 

Prom  50  grains  to  1   minim 


Metric  Weight 

Metric  Weight 

Grains. 

AND 

Measure. 
Gm.]          [Cc. 

Minims. 

Grains. 

AND 

Measure. 
Om.]         [Cc. 

Minims. 

50 

3.240 

52.6 

.36.1 

2..341 

38 

49.0 

3.175 

51.5 

36 

2.333 

37.9 

48 

3.110 

50.5 

35.2 

2.280 

37 

47.5 

3.081 

50 

35 

2.268 

36.8 

47 

3.046 

49.4 

.34.2 

2.218 

36 

46.6 

3.019 

49 

34 

2.203 

35.8 

46.3 

3 

48.7 

iv.',:.', 

2.156 

35 

46 

2.981 

48.4 

33 

2.1.38 

34.7 

45.6 

2.957 

48 

32.3 

2.095 

34 

45 

2.916 

47.3 

32 

2.074 

33.7 

44.7 

2.896 

47 

31.4 

2.033 

33 

44 

2.851 

Jfi.3 

31 

2.009 

32.6 

43.7 

2.834 

46 

30.9 

2 

32.5 

43 

2.786 

45.2 

30.4 

1.972 

32 

42.8 

2.773 

45 

30 

1.944 

31.6 

42 

2.722 

44.2 

29.5 

1.910 

31 

41.8 

2.711 

44 

29 

1.879 

30.5 

41 

2.657 

43.1 

2S.5 

1.848 

30 

40.9 

2.619 

43 

28 

1.814 

29.4 

40 

2..->»2 

42.1 

27.6 

1.787 

29 

39.9 

2.588 

42 

27 

1.7.50 

2K.4 

89 

2.527 

41.0 

26.6 

1.725 

28 

3H.98 

2..526 

41 

26 

1.6S5 

27.3 

38.03 

2.464 

40.0 

25.7 

1.664 

27 

38 

2.462 

3".l.'.»7 

25 

1.620 

26.3 

37.1 

2.403 

39 

24.7 

1.602 

26 

37 

2.398 

38.9 

24 

1.555 

25.2 
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Metsic  Weight 

Metric  Weight 

Grains. 

AMD 

Measure. 
am.]         [Co. 

Minima. 

GraioB. 

AND 

Measukk. 
6m.]         [Cc. 

Minims. 

23.8 

1.540 

25 

12 

0.778 

12.6 

23.2 

1.5 

24.4 

11.6 

0.76 

12.2 

23 

1.490 

24.2 

11.4 

0.739 

12 

22.8 

1.479 

24 

11 

0.713 

11.6 

22 

1.426 

23.1 

10.5 

0.678 

11 

.  21.9 

1.417 

23 

10 

0.648 

10.5 

21 

1.361 

22.1 

9.5 

(1.616 

10 

20.9 

1 .355 

22 

9 

0.583 

9.5 

20 

1.296 

21.03 

8.6 

0.555 

9 

19.3 

1.25 

20.3 

8 

0.518 

8.4 

19.02 

1.232 

20 

7.7 

0.5 

8.1 

19 

1.231 

19.97 

7.6 

0.493 

8 

18.1 

1.171 

19 

7 

0.454 

7.4 

18 

1.166 

18.9 

6.7 

0.431 

7 

17.1 

1.109 

•    18 

6 

0.389 

6.3 

17 

1.102 

17.9 

5.7 

0.370 

6 

16.2 

1.047 

17 

5 

().:;2i 

5.3 

16 

1.037 

16.8 

4.8 

0.308 

5 

15.4324 

1 

16.2 

4 

0.259 

4.2 

15.2 

0.986 

16 

3.8 

(I.2J6 

4 

15 

0.972 

15.8 

3 

0.194 

3.2 

14.3 

0.924 

15 

2.9 

0.185 

3 

14 

0.907 

14.7 

2 

0.130 

2.1 

13.3 

0.863 

14 

1.9 

0.123 

2 

13 

0.842 

13.7 

1 

0.065 

1.05  IT 

12.4 

0.801 

13 

0.9508 

0.06161 

1 

From  ^0  grrain  to  ys'os  grain. 

Measure*  of  length. 

Inches 

Grammes. 

Grains. 

Centimetres. 

Inches. 

Blillimctres. 

in  decimal 
fractions. 

in 
common 
fractions. 

0.058 

T% 

100 

39.37 

25. -1 

1 

1 

0.057 

s 

99.0 

39 

25 

0.98 

0.056 

i 

96.5 

88 

24.5 

0.96 

0.056 

f 

95 

37.40 

24 

0.94 

0.054 

t 

93.9 

37 

23.8 

0.94 

H 

0.052 

t 

91.4 

36 

2:'..5 

0.92 

0.049 

i 

90 

35.43 

23 

0.90 

U 

0.045 

A 

88.9 

35 

22.5 

0.89 

0.043 

I 

86.4 

34 

22.2 

0.87 

i 

0.040 

1 

86 

33.46 

22 

0.87 

0.039 

t 

83.8 

33 

21.5 

0.85 

0.036 

T^e 

81.3 

32 

21 

0.83 

0.032 

h 

80 

31.50 

20.6 

0.81 

H 

0.028 

^z 

78.7 

31 

20.5 

0.81 

0.026 

I 

76.2 

30 

20 

0.79 

0.022 

h 

76 

29.53 

19.5 

0.77 

0.020 

^ 

73.6 

29 

19.1 

0.75 

i 

0.016 

1 

71.1 

28 

19 

.     0.75 

0.013 

i 

70 

27.56 

18.5 

0.73 
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From  I'o  erain  to  liAm  groin. 

Measures  of  length. 

Inches 

Grammes. 

G  ruins. 

Centimetres. 

Inches. 

Millimetres. 

in  decimal 
fractions. 

in 
common 
fractious. 

0.012 

68.6 

27 

18 

0.71 

0.011 

i 

66.0 

26 

17.5 

0.69 

H 

0.009 

h 

65 

25.59 

17 

0.67 

0.008 

i 

63.5 

25 

16.5 

0.65 

0.007 

i 

61.0 

24 

16 

0.63 

0.0065 

•     A 

60 

23.62 

15.9 

0.62 

f 

0.0054 

^ 

58.4 

23 

15.5 

0.61 

0.0042 

^ 

55.9 

22 

15 

0.59 

0.0040 

tV 

65 

21.65 

14.5 

0.57 

0.00.S6 

^ 

63.3 

21 

14.3 

0.56 

A 

0.0032 

^ 

50.8 

20 

14 

0.55 

0.0027 

^ 

60 

19.69 

13.5 

0.53 

0.002(1 

is 

48.3 

19 

•     13 

0.51 

0.0022 

^ 

45.7 

18 

12.7 

0.50 

i 

0.(1(120 

^ 

45 

17.72 

12.5 

0.49 

0.0018 

3V 

43.2 

17    . 

12 

0.47 

0.0016 

^ 

40.6 

16 

11.5 

0.45 

O.O0135 

A 

40 

15.75 

11.1 

0.44 

A 

0.00129 

^ 

38.1 

15 

11 

0.43 

0.0(1108 

A 

35.6 

14 

10.5 

0.41 

(l.ddKll 

^ 

35 

13.78 

10 

0.39 

(i.oooyo 

-h 

33.0 

13 

9.5 

0.37 

•   i 

0.(10081 

sV 

30.5 

12 

9 

0.35 

0.00065 

iJiJ 

30 

11. SI 

8.7 

0.34 

M 

0.00058 

lb 

27.9 

11 

8.5 

0.33 

0.00054 

liiJ 

25.4 

10 

8 

0.31 

0.00051 

lis 

25 

9.84 

7.9 

0.31 

A 

0.00045 

Ik 

22.9 

9 

7.5 

0.30 

0.0004.S 

ih 

20.3 

8 

7.1 

0.28 

A 

0.00040 

ijff 

20 

7.87 

7 

0.28 

0.000.36 

jln 

17.S 

7 

6.5 

0.26 

0.00032 

2^5 

15.2 

6 

6.4 

0.25 

i 

0.00027 

iln 

15 

5.91 

6 

0.24 

0.00025 

sis 

12.7 

5 

5.6 

0.22 

A 

0.00022 

'sho 

10.2 

4 

5.5 

0.22 

0.00020 

^is 

10 

3.94 

5 

0.20 

0.0((018 

3J0 

9 

3.54 

4.8 

0.19 

A 

0.00016 

iha 

8 

3.15 

4.5 

0.18 

0.0001.35 

iia 

7.6 

3 

4 

0.16 

0.0(10120 

zhji 

1 

2.76 

3.5 

0.14 

0.000127 

Bh 

6 

2.36 

3.2 

0.13 

i 

0.0(1(1108 

T,hiS 

5.1 

2 

3 

0.12 

(1.(1(1(1101 

cia 

6 

1.97 

2.5 

0.10 

A 

(i.(i(iooy:{ 

7J0 

4 

1.57 

2.4 

0.09 

A 

(1.(10(1000 

tJu 

3 

1.18 

2 

0.08 

O.OOOOMl 

uSo 

2.54 

1 

1.6 

0.06 

1^ 

0.000077 

gin 

2 

0.78 

1.5 

0.06 

0.000072 

5^U 

1.5 

0.59 

1 

0.04 

O.OOOOCiS 

rdo 

1 

0.39 

0.8 

0.03 

A 

0.000065 

TTi'nn 

0.75 

0.30 

0.5 

0.02 

0.50 

0.20 

0.1 

0.0039 

0.25 

0.10 
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Orthography,   Pronunciation,  and  Reading 

Orthography. — There  are  two  methods  of  orthof?raphy  of  the  metric 
unitvS  in  use  in  the  United  States  ;  in  <)n<'  of  these,  the  original  French, 
the  units  are  spelled  met; v,  lit/v^,  <^riunmf' ;  in  th(^  other,  pr<»pose<l  by 
the  American  Metric  Bureau,  the  units  are  sp<'lled  meU) ,  liter,  gram. 
It  would  not  be  appropriate  in  a  treatise  of  this  kind  to  discuss  the 
merits  of  either  plan,  but  it  is  unfortunate  that  in  the  U.  S.  Pharma- 
copcBia  of  1890  the  question  was  not  settled,  the  French  jjramwf 
having  been  retained  and  meter  and  liter  adopted,  and  the  same  rule 
has  been  followed  in  the  8th  Eevisiou  of  the  Pharmacopoeia.  While 
the  original  orthography  is  used  in  the  British  Pharmacopa'ia,  and  is 
preferred  by  the  author,  the  custom  has  now  become  established  in 
the  United  States,  and  it  is  therefore  followed  in  this  work  ;  some 
minor  changes  are  desirable,  ^.e.,  dcca,  which  is  changed  to  deka, 
because  dcca  could  easily  be  mistaken  for  dccL  In  pharmacy  i)articu- 
larly,  gramme  is  to  be  preferred  to  gram,  because  in  writing  gram  it 
could  easily  be  mistaken  for  grain,  particularly  if  the  i  in  grain  were 
not  dotted. 

Pronunciation. — Meter  is  pronounced  mee'ter,  liter  lee' ter,  gramme 
gram,  not,  as  sometimes  heard,  gram' me  ;  centimeter  ishould  be  pro- 
nounced sen'tee-mee-ter,  not  sou'tee-mee-ter.  The  latter  faulty  pro- 
nunciation is  quite  common,  and  is  due  to  confounding  the  F'l'ench 
pronunciation  with  the  English.  Either  son-tee-ma'tr  (F'rench)  or. 
sen't«e-mee-ter  (English)  would  be  correct,  but  to  use  lialf  of  tlie 
French  and  half  of  the  English  is  obvioiLsly  improper,  and,  as  the 
metric  system  is  uow  anglicized,  the  simple  English  pronunciation  is 
less  stilted  and  more  appropriate. 

Reading. — Some  difticulty  is  usually  experienced  by  those  unfa- 
miliar with  the  metric  system  in  reading  the  quantities.  In  the  linear 
measures  in  Pharmacy,  centimeters  and  millimeters  are  almost  exclu- 
sively used  ;  now,  0.05  M.  would  not  be  read  five  hundredths  of  a 
meter,  but  5  centimeters  (5  cm.);  if  the  millimeter  column  contains 
a  unit,  as  in  0.055  M.,  it  is  read  fifty-five  millimeters  (55  mm.),  in 
preference  to  fifty-five  thousandths  of  a  meter  ;  or  it  is  sometimes  read 
five  centimeters  and  five  millimeters. 

Fractions  of  a  millimeU'i-  must  lie  read  decimally,  as,  0.0555  m., 
fifty-five  and  five-tenths  millimeters.  In  measun's  of  cajiacity,  «'ubic 
centimet,»?rs  ;ire  exclusiv«'ly  used  ;  if  the  (|uantity  is  less  than  a  liter, 
the  terms  half  lit<M-,  (piarter  liter,  deciliter,  centiliter,  milliliter  are 
replaced  by  500  Cc.,  L>50  Cc,  100  Cc,  10  (V.,  1  (V.  ;  in  atpieous 
liquids  Ihe  cubic  centimeter  is  considered  equivalent  to  a  gramme.  Jn 
weight,  when  the  quantity  is  relatively  large,  and  in  commercial 
transactions,  the  kilogramme  is  abbreviated  to  kilo,  pronounced  kll'o  ; 
when  less  than  a  kilogramme,  and  not  less  than  a  gramnu',  the  quan- 
tity is  read  with  the  gramme  for  the  unit  ;  2000  (iin.  W(Mild  be  read 
two  kilos,  and  543  Gm.  would  be  read  live  lunidred  and  forty-three 
grammes,  while  2548  Gm.  is  usually  read  two  kilos  and  ti\-e  hundred 
and  forty-thi-ee  grammes,  although  twenty-ti\('  hundn'd  ;md  forty- 
three  grammes  is  sometimes  ])relcri"ed.  I"""or  (|uantiti('s  below  the 
gramme,    decigrammes  are    not    used,   but   ccntiginmnH's  and  milli- 
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grammes  are  regarded  as  the  most  convenient  units  ;  they  are  read  in 
the  same  way  as  centimet<»rs  and  millimeters. 

Weighing  and  Measuring 

Among  the  first  operations  that  the  student  is  called  upon  to  per- 
form are  the  very  imj^ortant  ones  of  iccif/hing  and  measuring.  The 
former  process  requires  the  use  of  the  balance,  or,  as  more  frequently, 
but  less  preferably,  termed,  -s'c«/e.s'.  As  the  successful  performance  of 
many  of  the  processes  noticed  in  this  work  depends  upon  a  thorough 
knowledge  of  the  i)rinciples  of  the  balance,  it  has  been  selected  as 
one  of  the  first  subjects  for  consideration,  for  this  instrument  in  some 
form  or  other  is  relied  upon  to  secure  accurate  quantities  of  the  sub- 
stances employed  in  the  various  oi)erations  of  pharmacy. 

The  balance  may  be  defined  jus  an  instrument  for  determining  the 
relative  weights  of  substances,  and  should  be  correctly  constructed,  skil- 
fully used,  and  carefully  protected  from  injury,  if  accurate  results  are 
expected. 

Construction  of  the  Balance.— For  systematic  consideration 
pharmaceutical  l)alances  may  be  chussified  as  folk)ws  :  1.  Single  beam, 
equal  arms.  2.  Single  beam,  unequal  arms.  3.  Double  beam,  unequal 
arms.     4.    Compound  lever  balanr.es.     5.   Torsion  balances. 

1.  Single  Beam,  Equal  Arm  Balances. — The  instrument  which, 
notwithstanding  many  attempts  to  supplant  it,  still  maintains  its 
supremacy  is  the  single  beam,  equal  arm  balance,  which  may  be  de- 
scribed as  consisting  of  a  metallic  lever  or  beam,  divided  into  two 
equal  arms  at  the  centre  by  a  knife  edge,  upon  which  it  is  supported. 
At  exactly  equal  distances  from  this  point  of  support,  and  situated 
in  the  same  plane,  are  i)la(ed  the  end  knife  edges  ;  these  suspend  the 
pans  which  carry  the  su])stances  to  be  weighed.  A  good  balance 
should  posvsess  the  following  ]-e<piirements  : 

1.  When  the  hram  is  in  a  horizontal  position,  the  centre  of  gravity 
should  be  slightly  below  the  pfoint  of  support,  or  central  knife  edge,  and 
perpendicular  to  if. 

The  relative  sensibility  of  the  balance  depends  upon  the  fulfilment 
of  this  principhs  which  may  be  roughly  illustrated  by  forcing  a  pin 
through  the  centre  of  an  ol)l()ng  ])icce  of  pasteboard  ;  if  the  edge  of 
the  pasteboard  is  touched  slightly  it  does  not  oscillate  at  .all,  but 
revolvers  around  the  centi-e  to  a  degree  coi'rcsponding  to  the  impulse 
representing  «'(|uilibrium  ;  it  the  pin  he  rcmoxed  and  inserted  a  very 
short  tlistaiice  al)ove  the  centie,  and  the  edge  of  the  ])asteboard 
touched  as  before,  it  will  oscillate  slowly,  corres])onding  to  a  sensitive 
b<*ani,  the  point  of  su]»|)oit  being  slightly  above  the  centre  of  gravity  ; 
if  the  ]>in  l)e  again  removed  and  inserted  far  above  the  centre,  and 
the  same  impulse;  impart<Hl  to  the  edge,  it  will  oscillate  quickly,  illus- 
trating stable  e((uilil>rium  and  a  beam  M'hich  comes  to  rest  quickly 
and  is  not  sensitive.  A  more  i'labcjrate  method  of  illustration  is  fur- 
nished by  the  us(^  of  a  be;iin  with  a  movable  fulcrum  (see  Fig.  3), 
when  the  relatives  ]K)sition  of  the  knife  edge  may  be  made  to  show, 
bcgiiniing  at  the  toj),  1,  stable  e(|uilibrium  ;  '_*.  in  the  centre,  equi- 
librium ;  and,  3,  when  the  lowest  point  is  i-eached,  unstable  equilib- 
rium, and  then  the  slightest  imijulse  upsets  the  beam. 
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2.  The  end  knife  edges  must  be  at  exactly  equal  distances  from  the  cen- 
tral knife  edr/e  ;  they  viust  all  be  in  the  same  plane,  and  the  edyes  absolutely 
parallel  to  each  other. 

It  is  very  iippiucnt  tluit  the  conditions  of  a  good  prescription  balance 
cannot  be  satisfied  if  there  is  inequality  in  the  length  of  the  arms  of 


Fig.  4 


Illiifitiation  of  iMiuilil'iimri  I'ositiou  of  knife  edges 

the  beam.  In  Fig.  4  the  distance  from  the  central  knife  edge  to  the 
one  on  the  left  must  be  exactly  the  same  as  the  distance  from  the  cen- 
tral knife  edge  to  the  one  on  the  right,  otherwise  unequal  weights 
would  be  required  to  estal)lish  equilibrium,  or  the  excess  of  weight  of 
the  longer  arm  nuist  be  subtracted  at  every  weighing,  or  weighing  by 
substitution  resorted  to,  all  manifestly  impracticable.  If  the  central 
knife  edge  be  placed  either  above  or  below  a  line  drawn  so  that  it  con- 
nects the  end  knife  edges,  the  loading  of  the  pans  will  either  cause  the 
beam  to  cease  oscillating,  or  diminish  the  sensibility  in  proportion  to 
the  load.  If  the  knife  edges  are  not  j^arallel,  the  \^ieight  of  a  body 
would  not  be  constant  upon  eveiy  part  of  the  pan,  l)ut  woidd  be  greater 
if  placed  near  the  edge  on  one  side,  and  correspondingly  less  at  a  i)oint 
directly  opposite. 

3.  The  beam  should  be  inflexible,  bat  as  light  in  weight  as  possible,  and 
the  knife  edges  in  fine  balances  should  bear  upon  agate  planes. 

Rigidity  of  the  beam  is  necessary,  because  any  serious  deflection 
caused  by  a  loading  of  the  i)ans  would  lower  the  end  knife  edges,  and 
thus  accuracy  in  weighing  would  be  inqiossil)le.  The  beam  should  not 
be  heavier  than  necessary,  In'cause  its  sensibility  ( particularly  wIumi 
light  weights  were  placed  npon  the  ])ans)  woiUd  be  thereby  lessened, 
and  to  diminish  friction  arising  from  the  rusting  of  the  steel  knife 
edge^  which  constantly  increases  with  the  age  and  use  of  a  balance,  the 
bearings  of  the  knife  edges  should  be  agate  planes.  Formerly  this 
condition  could  not  be  practically  carried  out,  except  in  expensive 
balances,  owing  to  the  cost  of  ])olished  agate  ;  but  since  the  intro- 
duction of  automatic  machines  for  grinding  and  ])olishing  this  very 
hard  substance,  the  cost  has  been  so  reduced  that  not  only  the  In'ar- 
ings,  but  the  knife  edges  themselves,  are  now  made  of  agate  and  used 
upon  fine  ]u'esciipti<m  balances,  and  it  is  practical  economy  to  employ 
exclusively  those  so  mounted. 

The  Tests  of  a  Balance. — Having  stated  the  essential  points  in  the 
construction  of  the  balance,  the  testvS,  which  should  always  1k'  api)lied 
before  accepting  a  balance,  will  now  be  described.  The  ])rescrii)tion 
balance,  being  one  of  the  most  delicate  and  im])ortant  of  the  instru- 
ments in  use  by  tlu'  jihai-macist,  is  selected  for  illustration.  1.  A 
perfectly  level  <'ounter  or  table  is  secured,  the  balance  is  placed  in 
position,  the  beam  elevated  so  that  it  is  free  to  oscillate,  and  when  the 
oscillations  have  ceased,  the  smallest  weight  to  which  the  balance  is 
sensitive  is  placed  ui)on  the  right  hand  i)an, — it  should  at  once  respond 
to  the  weight ;  this  tests  its  sensibility  with  unloaded  pans.     2.  Both 
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pans  are  now  loaded  with  tlie  f\dl  weio-lit  that  the  balance  is  de.sipied 
to  caii-y,  and  then  the  smallest  weight  is  i>laeed  upon  the  rij^ht  hand 
pan, — the  oseillation,  althonj^li  slower  than  in  the  fir.st  test,  oup;htto  l)e 
as  d«'('i(h'd  ;  this  shows  its  sensibility  wIumi  loa<led.  3.  Tlie  pans 
should  now  l)e  loaded  to  half  the  capacity  of  the  balance,  and  equi- 
librium perfected  by  adding,  if  necessary,  a  piece  of  tin  foil.  The 
weijj^hts  on  the  right  hand  pan  must  now  lie  exchanged  for  those  on 
the  left  hand  pan,  and  vice  versa;  if  equilibrium  is  still  maintained, 
the  arms  of  the  beam  are  equal.  4,  The  iians  should  be  moderately 
loaded  and  l>alanced,  and  one  of  the  larger  weights  shifted  in  different 
positions  ui)on  the  edge  of  one  of  the  pans,  and  any  variation  in  equi- 
librium carefidly  noted.  This  variation,  as  previously  mentioned, 
indicates  a  want  of  parallelism  in  the  knife  edges. 

Forms  of  Single  Beam,  Equal  Arm  Balances. — There  are  good 
reavsous  for  believing  that  this  kind  of  balance  has  a  very  ancient 
origin  ;  and  at  the  present  time  it  is  used  more  frequently  than  any 
other. 

Hand  Scales. — The  commonest  form  in  which  this  principle  is  utilized 
in  pharmacy  is  seen  in  the  cheap  hand  scales  now  fast  passing  out  of 
use  ;  in  the  better  qualities  the  beam  is  of  steel,  and  the  knife  edges 
are  enclosed  so  as  to  protect  them  from  injury.  In  those  usually  seen 
the  beam  is  of  brass,  with  a  steel  central  knife  edge,  having  a  perfora- 
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Manner  of  holding  srales 

tion  in  each  end  of  the  beam  foi- 
the  insei'lion  of  two  wire  hooks,  to 
which  aic  attach<'<l  silken  cor<ls 
for  suj>i)oiting  Die  pans.  The 
manner  <»f  holding  these  scales  is 
shown  in  Fig.  5,  They  are  now 
most  largely  em])l<)y«'d  in  America  by  j)hysicians  and  jjliainiacists 
having  a  very  limited  use  for  a  balance.  Tlie  silk<'n  tassel  is  held  in 
the  left  liand,  an<l  care  should  always  be  taken  to  see  that  the  beam 
OHcillates  frerlij  and  properlji  belbi-e  the  weight  is  i)laced  \\\\o\\  the  left 
hand  pan,  as  the  hooks  IVe(|nently  become  entangled  in  the  cords  and 
the  iidjnstment  is  lost.  The  n'(|nisite  ((tiaiitity  of  the  substance  to  be 
weighe(l  is  placed  upon  the  right  Imnd  i)an,  i)referably  with  a  sjtatula. 
Alkaloi<ls  ;md  \eiv  poisonous  sui>st;inees  should  never  be  weighed 
upon  onlinary  IimikI  preseri|)tion  scales,  except  when,  by  jjievions 
actual  test  at  the  time,  they  ha\-e  been  shown  to  be  sensiti\-e  and 
accurate  ;  for,  although  this  form  has  been  in  use  many  years,  as  now 
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found  ill  cx)iiimerce  they  arc  tlic  most  uiircliablo  of  all  kinds  of  piv- 
scription  hahuiccs,  and,  nolwillistaiidiiiji,  tin-ir  nicritsof  (•lieapncss  and 
portahilily,  in  the  end  tlu'V  may  prove  (tlirun.nli  some  scrions  «'rror) 
an  expensive  investment.  Jn  Fij;-.  (i  is  shown  aji  inii)roved  form  of 
handscalein  which  a  slidiiii;- wei<;ht  is  nsed  ;  tiiis  may  be  suspended  on 
a  hook  at  the  ])roper  hei<;ht  'as  \shown  in  the  cnt. 

Prescri))fi()nB(il((nrf'N. — Thcadvantajieofsid»stitntinj;a  i-ioid  metallic 
column  for  the  usually  unsteady  liumanai'in,  asasnpiiort  to  the  beam, 
would  seem  to  l)e  appaient  at  a  glance,  for,  in  addition  to  the  increased 
stability  which  is  gained,  both  hands 
are  left  IVee  to  i^erform  tlie  weighing  ; 
more  time  can  usually  l)e  de\()ted  to 
secure  equilibrium,  and  the  oscillations 
can  be  more  readily  noticed. 
.  A  cheap  prescrii^tion  balance,  an  im- 
proved form  of  Troemner's  ''army 
prescription  scale,"  is  shown  in  Fig.  7  ; 
the  beam,  column,  supports,  pans,  etc., 
are  of  lacquered  brass,  the  knife  edges 
of  steel,  while  the  drawer  beneath  is 
large  enough  to  hold  conveniently  all 
the   parts  :    this  is  a   \'erv   useful   fea-  . 

ture  where  a  balance  is  not  in  constant 

use,  enabling  the  operator  to  set  the  balance  at  will,  or  keep  it  in  the 
drawer  protected  from  dust  and  corrosion.  It  may  l)e  made  s«'nsitive 
to  tlie  2V  ot  '^  grain  ;  but  it  soon  loses  this  degree  of  delicacy,  because 
of  the  rusting  of  the  steel  bearings  and  knil'e  edges.  With  careful 
handling,  and  by  protecting  it  from  the  atmosphei-e  l)y  covei-ing  with 
a  glass  shade,  or  ghuss  case,  it  will  remain  in  gooil  order  for  yeare, 
and  is  vastly  superior  to  the  hand  prescription  scales. 

A  pharmacist  who  desires  to  make  use  of  all  the  modern  improve- 
ments and  secure  the  best  practical  results,  should  ha\e,  for  ccouomifs 
sake,  two  prescription  balances, — one  for  delicate  weighings  and  the 
other  for  ordinaiy  work.  These  need  not  have  the  most  fashionable 
and  costly  cases,  but  the  workmanship  of  the  balance  itself  cannot  be 
too  fine,  if  by  it  are  secured  the  absolute  essentials  of  accuracy,  sen- 
sibility, and  durability. 

In  addition  to  the  theoretical  requirements  before  noted,  the  finest 
prescription  balances  now  made  by  Ti-oeinner  are  i)r()\ided  with  solid 
nickel  or  solid  silver  pans  andgohl  |)lated  beams  with  atljusting  scri'ws 
on  the  ends  to  <piicklv  restore  equilibrium  (see  Fig.  8).  As  tin'  i)ans 
are  subjected  to  more  wear  aiid  tear  than  any  other  part  of  the  bal- 
ance, it  is  economical  to  use  .solid  rather  than  phifrd  pans.  for.  as  they 
have  to  be  cleaned  repeat etlly,  constant  friction  weai-s  olf  the  ])lating, 
and  the  additional  cost  for  replating  soon  absorbs  the  difference  in 
price.  To  secure  the  best  results,  when  a  showy  ai>]>earance  is  not 
desired,  a  dead  black  tinish  to  the  column  is  pi-efei-abie,  as  tlu'  labor 
of  i)olishing,  with  the  danger  to  the  adjustment  that  it  iinolves,  is 
disi)ensed  witli.  If  the  sni>ports  and  i)ans  are  of  solid  silver  or 
nickel,  and  the  knile  edges  and  the  beai'ings  of  agate,  a  ])rescription 
balance  is  fninisiied  which  is dnrabh'  and  really  cheap,  because  it  will 
remain  for  a  long  time  fully  eiiiiai  to  tiw  most  exacting  demands. 
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I ?^=s== 


Fine  prescription  balance 


Anah/tieal  Ba7a)wes. — The  u;rowiiio;  iini)()itanc'e  of  nnalytiral  work, 
ill  t'ouiu'ction  with  tlic  <]iiaiilitativ('  tests  iutioihiccd  into  tlie  last  re- 
visiou  of  the  U.  IS.  I'hariuaeopCBiu,  renders  the  itossession  of  an  ana- 
lytical l)alanee  by  the 
])harniaeist  very  desir- 
al)le.  Formerly  these 
delieate  olijects  of  me- 
ehanieal  .skill  were  ex- 
clusively imported,  but 
for  thii"ty  years  Amer- 
ican manufacturers 
have  devoted  unremit- 
tiiifj  eftbrt  to  excelling 
in  this  line  work,  with 
.yratify ing  success.  Fig. 
!>  shows  a  Troemuer 
analytical  balance  of 
recent  i)attern.  The 
fe  open,  metallic  In^am  is 
light  and  rigid,  the 
bearings  and  knives 
are  of  agate,  and  the 
bows  are  wide  ;  the  pans  will  each  carry  100  grammes  and  the 
balance  is  sensible  to  \  milligramme.  The  ends  of  the  stirrups  are 
j)rovided  with  hooks  to  suspend  a  body  in  taking  its  specific  gravity, 
and  a  contrivance  for  arresting  the  motion  of  the  beam  aud  pans, 
together  with  one  for  ele- 
vating the  beam  entirely  ^^'■-  ^ 
from  contact  witli  the 
agate  planes  when  not  in 
use,  is  ])ro\ided.  This 
balance  is  s])ecially  con- 
structed tor  students'  use 
and  is  not  <'xpensive. 

Fig.  10  shows  an  en- 
larged view  of  th(;  end  of 
the  beam  with  tlui  beam 
locked.  The  right  arm 
of  the  beam  is  graduated 
W)  that  each  division  lep- 
res<'nts  one-foui-th  of  a 
milligramme  ;  an  alumi- 
num wii-e  rich'r  is  ]»nslic(l 
along  the  arm  by  a  sliding 
rod  1<»  any  ]>oint  U|>ou  lh«i 
gi"i<luated  beam  to  in- 
dicat*'  these  fractions. 
An  index  needle  trav- 
ersi's  an   iv(»rv  scale  fixed  on  tin 


Aimlvllral  lialiiiiro 


the  most 
f.  for  iii- 


)ase  of  t  lie  roliiiun.  am 

delicat4M)scillati(»ns  may  Im'  thns  measured  by  the  i die. 

stance,  ouf  ■truth  of  a  t/niin  on  one  of  the  pans  delieds  llie  mcdle  ten 
divisions  on  the  scale,  each  one  of  these  divisions  would  then  repre- 
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sent  one-teuth  of  the  weight  on  tlie  pan,  or  one-hundredth  of  a  f^rain. 
With  practice,  the  use  of  tliis  means  of  weii^hing  very  minute  quan- 
tities can  be  brou<;iit  to  great  perfection. 

Counter  ticaleH.  —  For 
counter  and  dispeuvsing 
purposes,  the  single  beam, 
equal  arm  princii)le  was 
formerly  exclusively  used 
(see  Fig.  11).  These  scales 
were  usually  made  of  pol- 
ished brass,  and  answered 
most  purpos«'S  if  kept  in 
good  order,  but  were  ob- 
jectional)le  because  the 
pan  supports  were  fre- 
quently obstructive,  as 
they  only  permitted  the 
weighing  of  bodies  having 
a  limited  surface,  and  the 
excessive  amount  of  pol- 
ished brass  work  about 
them  required  the  expen- 
diture of  considerable  labor  to  keep  them  bright,  without  any  corre- 
sponding advantage.  The  foi-m  in  M'hicli  the  ])ans  are  placed  above  the 
beam,  thus  getting  rid  of  obstructive  pan  supixnls,  is  now  greatly 

preferred  (see  Fig.  17). 
Fig.  11  lu  these  the  objection  to 

the  polished  bravss  is  met 
by  enclosing  the  working 
parts  in  a  ca.se  ;  the  cop- 
per or  biass  i)an  ah^ne 
needs  polishing.  A  very 
convenient  form  of  dis- 
pensing scale  for  smaller 
Aveights,  made  by  Troem- 
ner,  is  showu  in  Fig.  12. 
This  beam  is  provided 
with    a    parallel,    grad- 

FiG.  12 


Enlarged  view  of  the  end  of  beam 


Old  style  rounttr  will 


^^^i»le  with  cniihinted  panillcl  deain 
and  sliding  weight 


uated,  nickel  ])l:it<'(l  bar,  upon  wliich  a  ]mis('  slides  backward  and 
forward  ;  this  is  piuticnlarly  usclnl  for  weighing  small  ((uantilies  of 
liquids.      The  tare  of  the  bottle  is  easily  taken  by  the  use  of  the 
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Fig.  13 


Fairbank's  dniggists'  wale 


slidiiii;  poise  ;  the  beam  is  graduated  so  that  apothecaries'  or  metric 
weiglit  may  l)e  used,  and  a  i^rojectiii};- shelf  attached  to  the  base  forms 
a  coiivenieiit  I'eceptach'  for  the  weiij;hts. 

2.  Forms  of  Single  Beam,  Unequal  Arm  Balances. — The  prin- 
ciple upon  which  these  very  ijractical  weij;hing  macliines  are  founded 

is  best  shown  by  referring  to  Fair- 
bank's  druggists'  scale  (see  Fig. 
1.3),  and  quoting  the  law  in 
physics,  "  The poiccr  is  to  the  weight 
or  rrsi-stoucc  in  the  inverse  ratio  of 
the  Ivnyili  of  the  arms  of  the  lever.'''' 
The  inequality  in  the  length  of  the 
arms  of  this  i)eam  permits  of  the 
convenient  use  of  one  movable 
weight  uiwu  the  graduated  longer 
arm  of  the  beam,  and  thus  dis- 
pensing with  the  use  of  small 
weights,  which  are  liable  to  be 
lost ;  the  scoop,  Avhich  is  useful  in 
weighi  ng bu Iky  drugs,  is  somet  imes 

repla<'ed  by  a  Hat,  ciicular  disk  when  bottles,  etc.,  are  to  be  weighed. 
Troemner  furnishes  a  convenient  scale  for  pharmacists'  use.     It  is 

termed  the  "  Ball  scale"  (see  Fig.  14).  The  beam  is  flat  and  perforated 

with  fixe    holes,  which    are 

about    four    inches    apait ;  ^"^'-  ^^ 

an  iron  ball  is  placed  in  one 

of  these  holes  when  a  sub- 
stance is  to  l)eM-eighed  ;  the 

distance  from  the   fulcrum 

of    course    <letei"mines    the 

weight.     It  will  weigh  from 

\  oz.  av.   uj)  to  1()  ])ounds, 

and    is   furnished    with    an 

extra  "sliding  poise,"  to  use  Bail  scale 

in  taring  or  balancing  bottles 

«vhen  li<|uids  are  to  be  weighed.     The  purchaser  t)f  this  scale  need 

not  buy  a  set  of  avoirdu]K)is  weights. 

A  very  simple  vest  ])ocket  |)rescrii)lioii  scale  is  made  by^Bhepard  & 

Dudley,  of  Xexv  Yoik  ;  it   is  on  the  une(|n;il   ;irm   ])i-inciple,  iuid  is 

shown  half  si:t'  in  Fig.  15.     The 
''"'■  ''"^  ])iiiicip;il  inuts  are  made  in  three 

pieces:  (he  pan  is  dejaclial»le.  the 
pan  support  being  sus|»cn(le(l  on 
the  short  rod  atta<-h<'d  to  the  base; 
tln'  giaduat«'d  beam  is  more  than 
double  the  length  of  the  i)an  suj)- 

]Mtit  :  a  slot  runs  iieai  1_\  the  length  (tf  this  beam,  and  a  sliding  weight  is 

jMished  along  in  the  slot.     Thescah'  is  xcry  eluMp,  and  is  intended  for 

<'ountrv  ]>hysicians,  who  are  oft<'n  com]H'lle<l  to  weigh  me<licines  at 

the  brdside  of  llir  patient-. 

3.  Double  Beam,  Unequal  Arm  Balances. — It  is  preferable  to  have 
a  double  lj(nim  scale  for  constant  use  in  the  laboratorv,  and  the  most 
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Troemiier's  scale  for  weigliiiig  liijuids 


conveiiieut  form  is  upon  the  siime  principle  lus  Fairljuiik's  druggists' 
scale  (Fig.  13),  haviug,  however,  two  parallel  l>eaiiis.  This  scale  is 
particularly  adapted  for  weighing  li(iuids,  the  weight  on  the  outside 
beam  being  used  to  tare  tin; 

bottle  or  jar,  while  the  other  l*^'"-  ^^ 

weight  is  left  free  so  that  it 
can  be  adjusted  at  once  to 
the  weight  of  the  liquid 
desired.  These  are  now  to 
be  had  with  the  scale  grad- 
uated into  grammes,  and 
are  very  useful  in  making 
preparations  by  the  metric 
system,  no  loose  weights 
being  required  when  mod- 
erate quantities  are  to  be  weighed.    (See  Fig.  16. ) 

4.  Compound  Lever  Balances. — The  principal  of  the  compound 
lever  was  tirst  aj^plied  in  the  construction  of  balances  by  Robervahl, 
of  Paris,  about  a.d.  1000.  It  has  only  been  recently  adopted  for 
delicate  weighings  in  compounding  i)re8crii)tions,  although  the  general 
utility  of  counter  and  platform  scales  constructed  upon  this  plan  has 
long  been  recognized.  The  principal  objection  to  them,  when  compared 
witii  equal  beam  balances,  consists  in  the  multiplicity  of  points  of 
suspension,  thus  necessarily  increasing  friction  and  the  liability  to 
disarrangement ;  but  their  general  convenience,  and  some  recent  im- 
provements in  their  construction,  have  brought  them  into  favor.  The 
principle  of  the  Robervahl  compound  lever  balance,  with  the  arrange- 
ment of  the  levers,  is  shown  in  Troemner's  glass  box  scale  in  Fig.  17. 
One  of  the  practical  advantages  possessed  by  this  form  of  balance  is 
the  small  amount  of  polished  metal  to  keep  in  order,  and,  as  the  work- 
ing parts  are  enclosed  in  a  tight  box  of  glass,  wood,  or  marble,  dust 
and  corrosive  vai)ors  are  largely  excluded  ;  as  they  are  made  to  occupy 

as  little  space  as  possible, 
the  pans  are  conveniently 
low  and  unobstructed. 

Box  prcsrriptioti  scales, 
on  the  comi)ound  lever 
principle,  have  come  into 
extensive  use,  and  they 
are  the  most  con\'enieut 
scales  for  weighing  mod- 
erately small  (piantities 
(see  Fig.  IS).  Although 
sensitive  to  -^\  of  a  grain 
Avlu'n  new,  they  do  not 
retain  this  delicacy  long. 
Their  strongest  recommendation  is  the  ease  witli  which  they  may  l)e 
cleaned  and  kept  in  order  ;  the  only  ])olishe(l  metal  liai)le  to  be 
affected  by  corrosive  vapors  is  found  in  tlu'  i)ans,  and  these  are  of 
solid  nickel  ;  the  marble  or  ])lat<'  glass  top  has  a  countersunk  basin 
to  keep  weights  in,  and  a  hinged  glass  cover  elfectnally  I'xcludes 
dust  and  \aj)ors  when  llic  balance  is  not  in  us««.      If  a  pharnuK'ist  has 


Coiiiitor  scales  in  "glass  liox' 
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Fig.  18 


Box  prescription  scales 


a  delicate,  equal  beam  balance  for  weighing  alkaloids  and  powerful 
poisons  (see  Fig.  S),  and  a  box  prescription  scale  for  weighing  ordi- 
nary quantities,  he  is  well  equipped  for  compounding  prescriptions. 

By  far  the  most  extensive 
application  of  tlie  compound 
lever  and  uncipial  arm  prin- 
ciples has  been  made  in  the 
universally  known  platform 
scales,  which  are  manufac- 
tured largely  by  Fairbank 
and  othere ;  these  are  em- 
ployed in  weighing  compara- 
tively large  (piantities,  and 
are  most  useful  in  the  labora- 
tory and  warehouse.  In  these 
a  platform  or  table  is  sus- 
pended by  four  short  legs 
upon  the  ends  of  four  levers, 
which  are  joined  to  a  central  nearly  horizontal  lever,  which  in  turn  is 
connected  with  a  perpendicular  iron  rod  attached  to  the  graduated 
bar,  suspended  so  that  one  of  the  arms  is  much  longer  than  the  other. 
This  combination  of  levers  is  so  nicely  adjusted  that  one  hundred 
pounds  placed  upon  the  platform  may  be  balanced  by  a  one  pound 
weight  placed  upon  the  end  of  the  graduated  bar. 

Torsion  Balances. — A  simple  illustration  of  the  principle  of  torsion 
is  afforded  by  tying  a  stout  piece  of  cord  to  a  firm  support  and  insert- 
ing a  lead  pencil  in  the  middle  of  the  cord  between  the  strands,  at 
right  angles  to  it.  If  the  free  end  of  the  cord  is  tightly  stretched, 
and  the  effoit  is  made  to  turn  the  lead  jiencil  over,  it  will  be  at  once 
noticed  that  resistance  is  offered,  and  if  the  pencil  is  released,  it  at 
once  flies  back  to  its  original  position. 

Torsion  is  the  term  applied  to  this  method  of  twisting.  The  prin- 
ciple of  supporting  the  beam  of  a  balance  upon  a  tiglitly  stretched 
wire,  with  the  view  of  doing  away  with  knife  edges  and  diminishing 
friction,  has  occupied  tlie  attention  of  inventors  for  years.  One  of 
the  earliest  and  sim])lest  forms  in  which  this  principle  was  used  was 
that    devised    by    Kitchie, 

shown  in  Fig.  19.     A  very  Fio.  19 

light  beam  is  supported 
exactly  in  the  middle  fat  its 
centre  of  giavity)  ujjon  a 
wire  stretclu'd  u])on  a  hori- 
zontnl  })n\\  having  its  ends 
slightly  turned  njt ;  to  these 
the  I'lidK  of  tlu'!  wire  are 
fjUHtene<l,  the  beam  is  firmly 
secured  to  th«'  wire,  and 
when  it  is  cansed  to  oscil- 
late   th«*     wire;     is    twisted 

according  to  tlic  extent  of  the  force  :ipi)li«'d.  This  balance  was  very 
deli<ate  :iiid  inipnict icuble,  becsiuse  the  t«trsion:il  iesist;nice  was  not 
overcome;  this  had  to  he  nenfndi/ed  Ix-fore  the  wire  could  he  used 


Ititcliii'  tiiridon  balance 


METROLOGY 


G5 


solely  as  a  means  of  supportinj^  the  beam.  In  1882  Prof.  Koeder 
and  Dr.  Springer  contrived  an  ingenious  toi'sion  balance  which  gave 
promise  of  valuable  results.  Two  iUust  rat  ions  of  this  oiiginal  balance 
are  shown  on  page  54  of  the  first  edition  of  the  "  Practici;  of  Phar- 
macy." Recent  imi)rov('nicnts  have  greatly  inci-euscd  its  efliciency  ; 
the  most  important  difficulty  in  applying  the  princii)lc — that  of  tor- 
sional resistance — wius  overcome  by  the  d«'vice  of  ])lacing  a  weight 
just  above  the  centre  of  gravity,  torsional  resistance  having  the  ten- 
dency to  keep  the  beam  in  a  horizontal  position,  while  the  elevation 
of  a  weight  above  the  centre  of  gravity,  by  its  tendency  to  produce 


Fig.  20 


Fig.  21 


Fk;.  22 


Frame 


Frame  with  wire 


Torsion  prescription  balauc« 


unstable  equilibrium  (see  page  50),  exer- 
cises an  opposite  effect^ — that  of  inclining 
the  beam  to  l)e  top  hea\^' .  and  therefoie 
to  tip  on  either  side.  If  now  the  weight 
be  made  adjustable,  by  mounting  it  upon 
a  perpendicular  screw,  so  that  it  can  be 
raised  or  lowered,  it  is  i^ossible  to  ai-iange 

these  opposite  forces  so  that  one  exactly  neutralizes  the  other.     In 
this  manner  sensitiveness  is  obtained. 

In  the  torsion  prescription  bahmce  (see  Fig.  22)  two  beams  are 
used,  supported  upon  three  frames,  eacli  of  the  latter  having  a  flat- 
tened metallic  band  stretched  tightly  over  its  edge.  Fig.  2()  shows 
one  of  these  trames,  and  Fig.  21  shows  a  frame  with  the  wire  stretched 
upon  it.  The  form  of  the  prescription  balanc(^  is  that  of  the  box 
scale,  enclosed  in  a  glass  case  ;  a  ridei-beam  graduated  upon  the  u])i)er 
edge  from  \  of  a  grain  to  8  grains  and  on  its  lower  edge  fiom  0.5  cen- 
tigramme to  5  decigrammes  (see  Fig.  2;{)  furnishes  a  very  convenient 
means  of  weighing  minute  quantities  without  having  to  use  the  small 
weights.  The  single  ball  elevated  over  the  central  point  of  support 
has  in  the  later  j^atterns  beer;  rejilaced  by  two  smaller  weights,  one 
on  either  side  of  the  central  frame.  These  serve  the  sjinie  i»urposeas 
the  single  weight,  and  do  not  hav<'  the  objection  that  the  laltei-  has, 
of  sometimes  interfering  with  the  convenient  use  of  the  scales  when 
large  pieces  of  paper  are  jjlaced  upon  the  scale  pans  to  receive  a  sub- 
stance to   be  weighed  (see 

Fig.    24).      A    base    upon  Fu;.  '2?> 

which  the  torsion  balance 
may  be  placed,  containing  a 
drawer,  is  very  convenient 
for  holding  weights,  pow- 
der papers,  etc. 

The  torsion  ])rinciple  hi>s  also  Iwen  applied  to  analytical  balances 
with  short  ai-ms  ami  scales  designed  to  carry  heavi«'r  loads,  as  well 
as  counter  scales  consfrucfed  u|»on  the  compound  le\ei'  ]>rinciple  ; 
balances   with    unequal    iM'ams   and    those    Inning   sliding   weights 
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Torsion  counter  scale 


upon  graduated  beams  are  liOw  manufactured  in  many  different  pat- 
terns. 

Care  of  the  Balance. — I'he  necessity  for  ])rotectiiijij  the  delicate 
nieduuiisni  of  a  l)alance  is  frecjuently  ovei-looked,  notwithstanding  the 
possibility  of  having  a  fine  apparatus  iiietricvably  ruined  by  want  of 
care  in  using  or  cleaning  it  or  in  protecting  it  while  at  rest.  The 
position  chosen  for  the  balance  or  scales  should  be  upon  a  level  and 
firm  counter,  desk,  or  table,  where  it  will  be  subjected  to  little  risk 

of  injury  from  dampness,  dust,  or 
cori<>si\e  \'apors,  and  where  the 
knife  edges  will  not  be  liable  to 
))ecome  blunted  by  the  jariiiig 
l)roduccd  by  heavy  mortar  prac;- 
tice  or  other  vibi'ation. 

In  the  finer  class  of  balances 
protecti<m  is  afforded  by  enclosing 
them  in  glass  cases  having  sa«h 
doors  in  the  front  or  at  the  side, 
and  providing  against  injury  from 
vibration  by  the  use  of  a  lever  for 
elevating  or  locking  the  beam,  so  that  the  knife  edges  are  not  in  contact 
with  any  suiface  whatever.  To  pitn'cnt  injnry  from  jarring  while 
the  balance  is  in  use,  by  a  weight  falling  on  the  pan,  or  other  acci- 
dent, the  finest  balances  are  piovided  with  pan  supports,  which  break 
the  fall  and  serve  the  additional  purpose  of  quickly  arresting  the 
beam,  thus  saving  time  while  weighing. 

Substances  wliich  act  on  metals,  like  iodine,  corrosive  sublimate, 
etc.,  and  those  which  are  adhesive,  like  the  extracts,  sliovdd  not  be 
weighed  directly  upon  the  scale  pans,  but  upon  the  glass  jians  which 
are  fni-nished  by  the  manufactiTrers,  or,  if  these  are  not  at  hand,  U])on 
highly  glazed  paper,  care  being  taken  to  balance  the  ])apers  before 
weighing  the  substance.  In  cleaning  the  scales,  great  care  shonld  he 
exercised  ;  ])olishing  powders  shonld  l>e  use<l  s])aringly  ;  a  jjoi'tion  is 
very  apt  to  find  ittS  way  into  crevi<'es  and  elude  detection  until  an 
attem])t  is  made  to  adjust  tlu^  scales,  when  the  increased  weight  of 
one  of  the  sides  of  the  beam  leaxls  to  its  discovery.  Fieijuent  clean- 
ing with  soft  leather  is  generally  sufficient  to  keei)  a  balance  in  good 
order  ;  but  if  through  neglect  it  becomes  necessary  to  use  more  active 
measures,  some  sim])le  polishing  ]K)wder  for  the  silver  and  brass 
work,  with  soapsuds  for  nickel  ])late,  and  simple  bi"ushing  lV)r  the 
lac(|uere(l  brass,  is  all  that  is  necessary. 

Metallic  Weijjhts  used  in  Pharmacy 

The  weights  use<l  by  the  i)harniacist  are  a  M-ry  im])oi'tant  ])art  of 
liis  out  lit,  an<l  car(^  in  their  seU'clion  and  examination  is  necessai-y. 
Economy  of  the  chees(^  ])aring  oider  is  ])articnlarly  to  Ik*  avoided,  as 
the  use;  of  cheap,  inaccuiat*^  weights  must  lead  ultinuitely  to  seiious 
conse(|nences.  IM'escrii)tion  weights  ar«'  sometimes  seen  so  worn  that 
the  characters  (ni  their  faces  have  disappeare(l,  and,  prr  roiitra, 
weights  ai<'  to  be  fonnd  with  bits  of  hardened  <'\tract  and  dirt  ol>- 
scnring  theii- characters.  .\  set  of  standard  weigiils  shonld  be  kept  on 
hand,  so  thai  at  le;ist  once  a  \c;ir  the  wciuhts  in  daily  nse  can  be  testi'l 


mp:tr()L0gy 


Oommon  avoirdupois  weights  are  usually  made  of  iron,  and  are  of  the 
flat,  circular  form  (see  Fi^.  25  ,  japaiiued  to  prevent  rusting;  these 
form  a  pyramidal  pile,  and  rant-^e  fioni  half  an  ounce  to  four  pounds; 
they  may  be  adjusted  by  adding-  to  or  diniinishinfjj  the  amount  of  lead 
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Fig.  25 


Common  avoirdupois 
weights 


Avoirdupois  weights  in  iiieUil  fniiue 


which  is  hammered  into  a  depression  in  the  base  of  each.  These 
weights  are  sometimes  made  of  brass  in  this  form,  and  sometimes  of 
zinc  ;  the  latter,  however,  are  brittle  and  unserviceable.  When  used 
for  dispensing  i)urposes,  the  cylindrical  weights,  known  technically 
as  "  block  weights, "  are  preferable.  If  the  block  is  made  of  tw^o 
kinds  of  wood  glued  togetlier,  so  as  to  avoid  shrinkage,  they  are  very 
desirable,  particularly  if  each  cylindrical  hole  in  the  l>lock  has  been 
made  large  enough  to  hold  easily  each  M-eight.  The  advantages  of 
block  weights  are,  that  the  gai)s  left  by  missing  weights  are  readily 
noticed,  and  the  greater  surface  of  the  weight  is  ]uotected  from  the 
action  of  corrosive  vapors  when  not  in  use.  When  the  weights  are 
nickel  plated,  a  more  imposing  appearance  is  produced  by  arranging 
them  on  an  ebouized  block  in  recesses.  The  disjulvantage  of  this 
form  is  that  the  surfaces  are  not  protected  from  oxidation,  and  they 
need  cleaning  more  frequently.  J.  M.  Maris  &  Co.,  of  Philadelphia, 
supply  brass  avoirdupois  weights  having  a  shoulder  near  the  top  , 
these  fit  into  circular  openings  in  a  hollow  cast  iron  frame  (see  Fig, 
26),  and  by  this  exi)edi(Mit  the  annoyance  common  to  ordinary  blocks, 
caused  by  the  shrinkage  of  the  wood,  is  avoided. 

Troi/  ircif/lits  may  be  had  either  as  "block  weights" 
or  "cup  weights;"  the  latter  ai'e  to  be  ])refei-rcd,  i)ar- 
ticularly  if  the  block  avoiidupois  weights  hiivc  already 
Iwen  procured,  for  they  are  then  easily  distinguished 
from  each  other.  The  cup  troy  weiglits  range  from 
a  quarter  of  an  ounce  to  thirty  two  ounces,  and  have 
many  conveniences  (see  Fig.  27).  W'iien  the  outside 
wei^'dt  is  sepaiat<id,  it  will  be  found  to  have  the  exact 
weight  of  all  the  rest  ;  if  one  oT  tlie  weights  is  missing,  its  absence 
is  at  once  noticed  in  the  inconii)Iete  nest  ;  and  their  com])act  form 
is  a  great  recommendation.  \\'eights  cannot  well  Iw  made  to  occupy 
less  space,  while  all  the  inside  weights  are  protected  from  abnision 
and  corrosion. 
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Cup  troy  woighUs 


68 


METROLOGY 


Metric  ireif/htfi  may  be  proonred  of  iron  (japanned)  for  coarse  weigh- 
ing,  when  tliry  aic  i»ieloial)ly  liexajLjonal  and  flat  in  shape,  to  distiu- 
gnisli  tlieni  from  tlie  ordinary  lonnd  avoirdnpois  weights  (see  Fig.  28). 
The  most  iisefnl  for  the  pliarniacists  i)urposes  are  undoubtedly  the 


Fig.  28 


Fig.  29 


Fig.  30 


Metric  weights  (iron) 


Metric  weights  (block) 


Metric  weights  (analytical) 


brass  weights.  Those  made  by  Becker,  and  contained  in  a  solid 
V)lock,  ranging  from  one  centigramme  to  one  hectogramme,  as  shown 
in  Fig.  21>,  are  very  reliable  and  convenient. 

For  ])res(ription  purposes,  a  very  inexpensive  yet  accurate  set  is 
made  by  Troemner,  by  which  as  high  as  forty  grammes  may  be 
weighed  l)y  using  all  the  brass  weights,  while  ample  provision  is  made 
for  weigiiing  the  fractional  j^arts  of  a  gramme. 

For  analytical  puri)oses,  metric  weights  are  almost  exclusively 
used  ;  in  the  most  complete  sets  the  highest  weight  is  one  kilogramme, 
tlie  lowest  one-tenlh  of  a  milligramme  ;  three  riders  for  use  on  the 
graduated  scale  l)eam  are  provided.  The  weights,  from  one  gramme 
upward  are  of  luass,  finely  lacquered  ;  the  smaller  weights  are  made 
of  s(|iiar('s  of  ])latimim  foil,  curved  so  as  to  permit  of  being  easily 
liandled  with  th<'  foi'ceps. 

Prescription  ircif/lits. — Too  much  care  can  hardly  be  exercised  in  the 
iielection  of  weights  to  be  used  in  compounding  piescri})tions.  The 
cost  of  accurate  weights  is  trifling,  yet  the  market  is  flooded  with 
weights  which  are  disgracefully  inaccurate,  and  it  is  gi-eatly  to  be 

regretted  that  th<^ 
latter  iind  a  ready 
.ssile.  The  roniul. 
Hat,  brass  "di-achm" 
wciglits.  which  have 
tlic  denoiiiiiiation 
slanipcd  distinctly 
<»ii  their  fac^  in 
raised  cliaiactei-s, 
arem«)st  largely  used 
(see  Fig.  ;n  ).  These 
lange  from  t<Mi  grains 
to  one  hundred  and 
twenty  grains  in  weight.  The  old  fashioned  S(|nare  brass  "drachm" 
weights  ai'e  lapidly  |)assiiig  out  c»f  use.  'i'he  brass  foil  grain  weights 
are  usually  inaccurate,  and  should  not  be  employe<l,  b<'caus<>  of  their 
liability  to  coi  rosion.     Undoubtedly  the  best  gniin  weights  are  the  alu- 
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Fig.  32 
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Aliiiiiinuiii  wire  weights 


ininum  wire  weights.  These  are  more  easily  iiiid  (luickly  distinguished 
from  one  another  than  any  other  Ibim,  and  tiuMc  is  less  lilvcliliood  of 
dangerous  mistakes  than  from  the  Hat  weiglit.s,  where  the  denomination 
is  stamped  upon  the  face,  often  faintly,  and  is  liable  to  be  obliterated 
by  constant  use  or  corrosive  contjict. 
The  nundjer  of  sides  in  the  wire 
weights  at  om-xi  giv^es  the  denom- 
ination (see  Fig.  .'}2).  There  is  such 
a  difference  in  the  shape  of  thcvSe 
weights,  and  they  are  so  simply 
handled  practically,  that  they 
should  be  invariably  used.      The 

aluminum  grain  weights,  cut  out  of  aluminum  plates,  are  to  be  pre- 
ferred to  the  flat,  brass  grain  weights,  l)ecause  less  liable  to  corrosive 
action.  They  are  usually  more  accurately  adjusted  ;  the  corneis  of  the 
weights  are  clipped,  and  each  weight  is  ])ressed  into  a  curved  form, 
so  that  it  may  be  easily  picked  up  (see  Fig.  83). 

Measuring  Liquids. — Tinned  iron  measui-es  nearly  cylindrical  in 
shape,  but  slightly  wider  at  the  bottom,  are  generally  used  for  meas- 
uring liquids  when  thequan- 
FiG.  33  tity  is  over  a  i)int.     A  set  of 

these  measures  usually  con- 
sists of  four  (gallon,  half- 
gallon,  (piart,  and  pint). 
Those  made  of  tinned  iron,  or 
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Fig.  35 


Aluminum giaiu  weights  of  the  enamelled  shei't  iron 

called  agate  or  marbleized, 
are  greatly  inferior  to  those  made  of  tiintcd  copper.  Tinned  iron 
measures  soon  become  rusty  ;  and  although  a  ])rote('tion  is  allbrded 
if  enamelled,  particles  of  the  enamel  l)ec<nne  chipped  otf,  an<l  the 
exposed  iron  soou  contaminates  the  liquids  mea.sured  in  them. 
Tinned  copper  measures  cost  more  at  first,  but  they  are  more  economi- 
cal, because  more  durable.  Care  must  Ix^,  taken  to  protect  them  from 
blows  which  will  cause  dents,  as  thest^  may  be  serious  enough  to  de- 
tract from  the  accuracy  of  the  measures.  Fig.  .'>4  shows  a  copper 
gallon  measure  of  the  usual  form.  Cylin- 
drical metric  measuies  ha\  ing  a  dinmeter 
just  half  their  height,  of  tinneil  co|)])er  or 
l)rass,  in  sets  of  ten,  including  dekaliter, 
half-dekaliter,  double  liter,  liter,  hall-liter, 
double  deciliter,  deciliter,  half-decilit(M-, 
double  centiliter,  and  centiliter  are  obtain- 

II  iiiiiiflHH  able.      An  excellent  m«':isure  for  the  lab- 

llll  IHH  oratory,  particularly  where  licpiids  ai'e  to 

Jilllll^nF  1h!    cai-ried    any    dist;nice,    is    sliown    in 

I^'ig.   .'ir>.     It  was  <lesigned  by  Di".   E.   K. 
S<|uibb,    and  has  the  merit   of  being  less 
liable  to  error  in  measuring  than  those  of  ordinary  shape,  Ixvause  of 
the  contracted  surface  at  the  top. 

Glass  measures  are  )>reren-e<l  foi-  relatively  small  ([uant  ities  of  liquids, 
for,  although  always  sul)ject  to  loss  by  friu^tnre,  they  can  1h'  more 
accurately  adjusted  to  indicate  the  measure.     On  account  of  the  trans- 
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Fig.  36 


Fig.  37 


Fig.  38 


Tumliler-shaped 
graduate 


Cylindrical 
grailiuite 


parency  of  ghiss,  the  level  of  the  liquid  at  any  height  may  be  seen 
through  the  measure,  while  porcelain  or  metallic  measures  have  to  be 

full,  or  nearly  so,  to  be  used. 

Gki.ss  f/radiutted  measures  are 
almost  exclusively  used  for  quan- 
tit  ies  of  one  pint  or  less,  and  these 
are  of  two  forms, — roHiral  and 
ci/Iindrical.  The  conical  graduate 
is  prcfcired  in  piactical  woik 
because  of  the  greater  e;use  with 
which  it  eau  be  cleansed,  but 
cylindrical  measures  are  likely  to 
be  more  accurate  because  of  their 
smaller  diameter.  Tlius,  if  a 
conical  graduated  measure  has  at  the  f.5  3  mark  a  diameter  of  3 
inches  (see  Figs.  36  and  37),  and  the  cylindrical  graduate  (see  Fig. 
38)  a  diameter  at  the  same  mark  of  1  inch,  it  follows  that  a  triHing 
eiior  in  reading  off  in  the  cylindrical  graduate,  either  slightly  above  or 
Ix'low  the  line,  would  be  incieased  if  similarly  made  in  the  conical  grad- 
uate by  exactly  the  number  of  times  that  the  surface  of  the  lii^uid  in 
the  conical  graduate  exceeds  that  in  the  cylindrical  graduate  at  the  given 
point.  Formerly  it  was  usual  to  use  exclusively  glass  measures  which 
had  been  graduated  by  hand  ;  l)ut,  owing  to  the  large  quantities 
of  imperfect  giaduatcs  found  in  the  market,  moulded  measures  came 
into  use.  These,  while  deficient  in  the  attractive  brilliancy  of  surface 
characteristic  of  blown  glass,  have  the  substantial  meiit  of  greater 
accuracy.  Hodgson's  moulded  gijuluated  measuies  were  the  liist  to 
apjteai',  and  were  largely  used  for  a  Avhile,  but  they  have  been  sup- 
])lanted  by  Hol)b's  graduated  measures.  In  Hodgson's  measure  the 
graduations  are  upon  the  outside  surface  of  the  glass,  and  their  accu- 
racy laigely  depends  upon  whether  the  plunger,  which  forces  the 
melted  glass  into  the  mould,  is  driven  down  to  exactly  the  standard 
depth  to  secun^  the  i)i<)i)er  thickness  of  glass  to  indicate  the  correct 
cai)acily.  This  ]>ractical  jioint  could  not  always  be  attained,  owing 
to  the  weal' of  the  nnuild,  and  occasionally  the  measui'cs  were  impeifect. 
In  Ho])l)\s  gi'aduated  measures  this  dilliculty  is  o\-er<'onu'  by  (inuUiating 
the  phoufcr,  and  when  this  is  done  it  makes  no  dilVerence  about  the 
thickness  of  tlu^  glass,  because  if  the  ])lunger  is  con-ectly 
graduated,  if  th(i  proper  allowanc*;  has  been  made  for  con- 
traction in  cooling,  and  if  a  correct  impression  can  l)e  nuide 
uj)on  the  insid<^  of  the  glaSvS,  the  measure  itself  must  be 
accuiate.  and  the  same  i-esult  can  lie  in(letiiiit<'ly  ie])eated. 
An  objection  Jirises,  howe\-ei',  to  this  form  of  graduate  in 
measuring  thick  or  dark  col(»red  li(|ni<ls.  Ibi-  then  tiie  gradu- 
atittns  n|)oii  the  inside  are  often  con!])leteIy  oliscured.  This 
is  sometimes  icmedied  by  corr«'spoiidingly  marking  them 
upon  the  outside  with  an  engi:i\er\s  wheel.  The  intro- 
duction of  the  moulded  gra<luat<'s  has  had  the  natural  elfect 
of  im|»roving  the  accuracy  of  the  blown,  hand  gra<luate<l  measures, 
an«I  it  is  now  unusual  to  see  a  measun;  like  one  formerly  in  the 
poss<*.ssion  of  the  author,  which  registered  25  jiercent.  too  much  when 
filled  to  the  hi^^lest  graduation.      If  the  custom  of  returning  to  the 
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Fig.  40 


maker  all  graduates  which  i)iove  inaccurate  were  universal,  it  would 
soon  be  impossible  to  find  an  inaccurate  one.  As  it  is,  reliable 
graduates  can  always  be  had  by  paying  a  lair  i)rice  for  them. 

Fig.  39  shows  a  simple  method  of  supporting  a  graduate  after 
cleaning  it.  A  brass  hook  is  screwed  into  an  upright,  ])referably  over 
the  sink  ;  the  pi-ongs  are  so  adjusted  that  they  easily  catch  the  gradu- 
ate base. 

An  improvement  has  been  made  recently  by  graduating  measures 
doubly ;  upon  one  side  metric  measures  are  mai'ked,  and  upon  the 
other  ordinary  fluid  measui-es,  and  in  addition  they  sometimes  have 
two  lips  opposite  to  each  otiier,  for  pouring  either  to  the  right  or  left, 
or  for  ijermitting  the  use  of  either  scale.  The  testing  of  the  gradua- 
tion of  a  glass  measure  is  etfected  most  accurately  l)y  placing  it  upon 
a  perfectly  level  surface  and  then  pouring  into  it  the  proper  weight 
of  distilled  water  at  the  temperature  of  25°  C.  (77° 
F, )  ;  the  tluidouuce,  weighing  454.(3  grains,  is  prefer- 
ably taken  as  the  basis.  A  sufficiently  accurate  and 
more  ready  method  is  to  measure  into  the  graduate 
from  a  standard  burette  or  pipette  30  Cc.  of  water  for 
a  fluidounce  (29.57  Cc.  is  the  exact  equivalent). 
The  extension  of  the  graduating  mark  into  a  circle 
which  passes  entirely  around  the  graduate  is  an 
improvement  which  obviates  the  necessity  of 
Fic^  41  placing  the  graduate  upon  a  level  place,  as 
the  corresponding  mark  upon  the  opposite 
side  may  be  seen  through  the  glass,  and  the 
gi-aduate  easily  levelled  even  when  held  in  the 
hand.  For  measuring  smaller  quantities  of  Minim  m.asuiv 
liquids  graduated  glass  tubes  of  much  less 
diameter  should  be  used,  and  minim  pii)ettes  are  moi-e  accu- 
rate, cleanly,  and  convenient  than  the  conical  minim  graduates 
w^hich  are  often  used,  and  Avhich  possess  several  radical  faults. 
By  referring  to  Fig.  40  it  will  be  seen  that  the  graduations  on 
the  minim  measnre  are  necessarily  in  the  nai-rowest  and 
l()west  portion  of  a  coni])aratively  tall  measure.  Now,  if  it  is 
desired  to  measure  ten  minims  of  a  volatile  oil,  to  add  to  a 
j)ill  mass,  the  sui-fa<'e  which  the  <»il  must  tia verse  when  this 
measui'c  is  inverted  ov«M'  the  mortar  is  so  great  that  ]n"ol)ably 
20  ])ercent.  of  tlu'  oil  will  be  left  adhering  to  the  measui-e. 
In  those  instances  of  licpiid  preparations  where  the  smaller 
liiiuid  is  miscible  with  the  larger  quantity  of  diluting  liquid, 
the  minim  graduate  may  be  riustnl  and  this  loss  recovered, 
but  inconveniences  are  largely  overcome  and  greater  accuracy 
secured  by  the  use  of  the  minim  piju'tte  sngg«'sted  by  Dr. 
E.  R.  S(iuibb  (see  Fig.  41).  This  in  its  simplest  form  con- 
sists of  a  glass  tube  of  small  caliber,  with  its  lo\\t'i'  extremity 
somewhat  contracted,  and  Iia\  ing  minim  gi-adnations  uj)on 
its  side.  The  j)ipette  is  used  by  dii)ping  the  contracted  end  into  the 
liquid  to  be  measured,  and  upon  applying  siu-tion  by  the  mouth  at  the 
opposite  (Mid  theliipiid  is  drawn  into  the  pipette  ;  the  moistened  tip  of 
the  right  forefinger  is  now  tightly  a])i)lied  to  the  upper  end  of  the  tube 
to  regulate  the  flow  of  the  li(|ni(l.  and  a  snlhcient  (piantity  is  allowed 


Minim 
pipette 
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to  llt)\v  out  by  .slightly  laising  tlie  iiiijjjer  initil  the  heiglit  of  the  liquid 
corresponds  to  tlie  measure  desired  ;  pressure  with  the  forefiuger  at 
once  stops  the  How,  and  the  accurately  nu^asured  ({uantity  can  be 
transferred  to  the  bottle,  mortar,  or  graduate  by  raising  the  linger  and 
allowing  the  li(|uid  t<»  How  out.  These  pipettes  may  l)e  had  of  four 
(lilferenl  capacities,  holding  15,  20,  30,  and  00  nnnims,  and 
a  refei'cnce  to  the  cut  will  show  that  a  sufficient  length  of 
tube  above  the  graduations  is  left  to  .secure  the  operator 
from  any  risk  of  getting  a  poisonous  li<piid  into  the  mouth, 
excei)t  through  extraordinary  carelessness.*  One  of  the 
best  methods  of  keeping  the  pipette  ready  for  use  is  to 
ha\e  it  pass  through  a  i)erforated  cork  which  fits  into  a 
half-i)int  bottle  containing  alcohol  or  water  (see  Fig.  42), 
the  licpiid  being  rentnved  when  it  ceavSes  to  be  clean.  A 
rubl)er  unp(>rf()rated  tube  nipple,  inserted  on  the  top  of 
the  pipette,  has  also  been  suggest<'d  to  obviate  the  necx\ssity 
of  using  suction  with  the  mouth  ;  it  is  used  by  first  pushing 
it  down  over  the  top  of  the  pipette  until  it  will  go  no 
farther,  then  compressing  the  bulb  and  inserting  the  tip  of 
the  pipette  into  the  fiuid,  when  upon  gradually  relieving 
the  i)ressure  on  the  bulb  the  pipette  commences  to  fill,  and 
if  not  filled  to  the  mark  desired  the  bulb  is  pushed  upward 

gently  until  the  end  is  attained.     In  the  use  of  tubes  or 

glass  measures  of  small  diameter,  it  will  be  noticed  that 
Minim  pipette    ^^q  distiuct  Hucs  are  visible  on  the  surface  of  the  liquid. 

with  tiottlc  ...  ,  .1,  .  •      1  1  1-1 

This  IS  due  to  the  capillai-y  attraction  ot  the  glass,  which 
causes  the  edge  of  the  li(piid  to  creep  up  the  sides,  and  the  surface  be- 
comes concave  and  a  nirni.scua  is  formed  ;  the  lowest  point  of  the  lower 
zone  is  usually  selected  by  analytical  chemists  as  the  reading  point, 
but  it  is  manifest  that  a  line  drawn  between  the  upper  and  lower 
zones  slightly  below  tlu^  middle  would  give  the  most  correct  reading. 
Fortunately,  the  occasions  are  very  rare  in  pharmaceutical  operations 
when'  a  difterence  in  the  method  of  reading  neeil  cause  concern. 

In  administering  small  quantities  of  li(iui(ls  the  very  convenient 
(Iroj)  is  almost  always  ust'd.  The  imin'cssion  that  a  drop  is  ecpiiva- 
lent  to  a  minim,  and  that  sixty  dr()])S  of  any  tluid  are  e(|uivalent 
t<^>  a  tluidraclim,  is  w  idcspicad.  This  imi)i-ession  doubtless  arose 
from  the  fact  that  sixty  ordinai'y  drops  of  wafer  nvv  about  ('(pial  to  a 
fluidrachm  ;  but  many  circumstances  cause  variations  in  the  relative 
size  of  drops.  Thick  viscous  lijpiids,  like  the  mucilages  and  the 
syrups,  necessjirily  produce  large  drops,  because  the  drop  adheres  to 
tlie  surface  f»f  the  glass  so  long  as  its  weight  does  not  overcome  its 
power  of  adhesion,  while  bromiiH'  and  cliloiofonn,  heavy,  mobile 
li<juids,  having  very  little  a<lhesi<»n  to  the  (hopping  surface,  produce 
very  small  diups,  only  one  filth  t  he  size  of  t  he  di'op  of  syrup  of  acacia. 
The  slia|»t'  and  surface  of  the  \css«'l  fi(»m  which  the  li<|uid  is  droj)ped 
also  have  an  inlbience  in  <lelermining  the  size  of  the  drop.  The  great^T 
the  extent  of  suiface  for  the  droj)  to  a<lhere  to,  the  larger,  j)ropor- 
tionally,  will  be  the  drop.  In  order  that  this  subject  should  have  an 
invj'stigation  of  a  rather  wide  range,  the  late  St«*phen  L.  Talbot,  at 
the  auth()r's  suggestion,  constructed,  after  many  laborious  trials,  the 
following  table  : 
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Table  exhibiting  the  Number  of  Drops  in   a   Fluidrachm   of  Different  Liquids,  with 
the  Weight  in  Grains  and  Grammes 


Aeetuiu  Opii 

Sanguinariiv     .    .    .    . 

Scilla) 

Aciduin  Acetii-uin    .    .    . 

Aoeticuin  |)iliiriiiii  .    . 

Carboliuum 

Hydrochli)ri(uiin  .    .    . 

Hydrochlor.  Dilutuin 

Hydrocyiiniciiiii  Dil.  . 

Lacticuiii 

Nitricutii 

Nitricuui  Dilutum  .    . 

Nitrohydrochloriuuiii  . 

Phosphoricuail)iI.  .    . 

Sulphuricuin     .    .    .    . 

Sulphuricum  Arouiat. 

Sulphuricuin  Dilutuin 

Sulphurosum    .    .    .    . 

iEthur    

Alcohol 

Dilutum 

Aqua 

Ammonia;  Fortior  .    . 

Destillata 

Balsamum  Peruvianuin 

Bromura 

Chloroform  u  in 

Copaiba 

Creosotum 

Fluidextract  Bclliulon.  . 

Buchu 

CimicifugiL' 

Cinchonie 

Colchici  Radicis  .    .    . 

Colchici  Seminis  .    .    . 

Conii 

Digitalis 

Ergotrtj 

(lelseinii 

ttlycyrrliiza'      .    .    .    . 

Hyoscyami 

Ipecacuanha'    .    .    .    . 

Pareira;      

Rhei 

Sarsaparilhi"  Coini). 

Senega' 

Serpcntariiu  .'    .    .    .    . 

Uvae  Ursi 

Valerianie 

Veratri  Viridis     .    .    . 

Zingiberifi 

Glycerinuiii 

Hydrargyrum 

Liquor  Acidi  Arsenosi   . 

Ammonii  Acetatis  .    . 

Arseni  et  Hydrargyri 
lodidi     

Ferri  Chloridi  .    .    .    . 

Ferri  Citratis    .    .    .    . 

Ferri  Nitratis  .    .    .    . 

Ferri  Subsulphaf  is  .    . 

Ferri  Torsulphatis  .    . 


Weight  of  hi  \ 

Dixips 

(llOlll.) 

III  gr. 

inGm. 

!)0 

61 

3.95 

78 

55i 

3.59 

«8 

57 

3.69 

108 

58 

3.75 

()8 

55 

3.56 

111 

59 

3.82 

70 

65 

4.21 

60 

56 

3.62 

60 

54 

3.49 

111 

66 

4.27 

102 

77 

4.98 

60 

58 

3.62 

76 

66 

4.27 

59 

57 

3.69 

128 

101 

6.54 

146 

53 

3.43 

60 

58J 

3.79 

59 

55 

3.56 

176 

39 

2.52 

146 

44 

2.85 

1.S7 

49 

3.17 

60 

55 

3.. 56 

66 

50 

3.24 

60 

53i 

3.46 

101 

60 

3.88 

250 

165 

10.69 

250 

80 

6.18 

110 

51 

3.30 

122 

56J 

3.66 

156 

57 

3.69 

150 

47i 

3.07 

147 

48 

3.11 

138 

58 

3.75 

160 

57 

3.69 

158 

55 

3.56 

137 

61 

3.95 

134 

62 

4.01 

13.'? 

60 

3.SS 

149 

49 

3.14 

1 33 

61 

3.95 

1 61) 

59 

3.S2 

120 

60 

3.SS 

140 

57 

3.72 

158 

61 

.•'..95 

134 

00 

3.SS 

137 

62 

4.(11 

14S 

47 

3.07 

137 

60 

3.88 

150 

49 

3.17 

150 

50 

3.24 

142 

48 

3. 1 1 

67 

68 

4.40 

150 

760 

49.24 

75 

56 

3.62 

57 

55 

3.56 

58 

55 

3.56 

71 

72 

4.66 

71 

72 

4.66 

59 

59 

3.S2 

73 

S3 

5.37 

83 

72 

4.66 

Liquor  Hydrarg.  Nit. 

lodi  Compositus     . 

IMuinbi  iSubacetatis 

Potass.  Hydro.xidi 

Piitassii  Arsenitis   . 

Soda'  Chlorinatic    . 

Zinci  Chloridi  .  . 
Oleorcsina  Asjiidii 

Capsici 

Cubcbae 

Oleum  /Ethcrcuin  .    . 

Amygdala'  Amar;e 

Amygdala;  E.xprcs. 

Anisi 

Bergamotta;     .    .    . 

Cari 

Caryophylli      .    .    . 

Ciniiaraomi      .    .    . 

Copaiba; 

Cubebae 

Fo'niculi 

(taultheria;  .... 

Juniperi 

Lavandula;  .... 

Limonis 

Mentha;  Pipcritii;  . 

Ricini 

Ro.sa; 

Rosmarini    .... 

Sassafras 

Teroliinthinie  .    .    . 

,  Tiglii 

Spiritus  .iJlthor.  (^omp. 

^.theris  Nitro.si      . 

Ammonia;  Aromat. 

Caiiii)hora^    .... 

Chiiiroformi     .    .    . 

iMfiithiv  Piperita'  . 
Syrujius 

Acacia'      

Ferri  lodidi     .    .    . 

Scilla; 

Scilla?  Conipositus 

Senega; 

Tinctura  Aconiti    .    . 

I'.clladonna'      .    .    . 

liin/.oini  Composita 

Cantharidis      .    .    . 

Cinchona'  Comp.    . 

Digitalis 

Ferri  Chloridi      .    . 

lodi 

\ufis  Vomica'     .    . 

<>l>ii 

<»]iii  Cain])horata    . 

Ojiii  Dcodorati    .    . 

\'alcriana'    .... 

A'cratri  A'iridis  .  . 

Zingibcris  .... 
^'in.  Colchici  Radicis 

Colchici  Seminis 

Opii 


Drops 
in  f^i 
{W  m.) 


131 
63 
74 
62 
67 
63 
89 
130 
120 
123 
125 
115 
108 
119 
1.30 
132 
130 
126 
123 
125 
t25 
125 
148 
138 
129 
129 
77 
132 
143 
133 
136 
104 
148 
146 
142 
143 
150 
142 
66 
44 
65 
75 
102 
106 
146 
1.37 
148 
131 
140 
128 
150 
148 
140 
130 
130 
110 
1.30 
146 
144 
107 
111 
100 


Weight  of  tzi 


ingr. 


123 

59 
70 
68 
55 
62 
88 
52 
51 
62 
60 
65 
48J 
54 
46 
50 
57 
53i 
49i 
51 
53 
■  62 
49 
52 
47 
50 
61  i 
47 
60 
68 
45i 
50 
45 
47 
48 
47 
48 
47 
72 
73 
77 
74 
70 
70 
46 
63 
48 
61 
49 
53 
53 
47 
44 
53 
52 
54 
52 
46 
46 
55 
54 
55 


7.97 
3.82 
4.53 
3.75 
3.66 
4.01 
6.70 
3.36 
3.30 
3..36 
3.24 
3.56 
3.14 
3.49 
2.98 
3.24 
3.69 
3.46 
3.20 
3.30 
3.43 
4.01 
3.17 
3.36 
3.04 
3.24 
3.33 
3.04 
3.24 
3.76 
2.94 
3.24 
2.91 
3.04 
3.11 
3.04 
.3.11 
3.04 
4.66 
4.73 
4.98 
4.79 
4.63 
4.53 
2.98 
3.43 
3.11 
3.33 
3.17 
3.43 
3.43 
3.04 
2.85 
3.43 
3.36 
3.49 
3.36 
2.98 
2.98 
3.56 
3.49 
3.58 
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Specific  Gravity 

A  knowledge  of  the  subject  of  si^ecific  gravity  is  necessary  to  the 
pharmacist,  to  enable  him  to  identify  substances  or  to  judge  of  their 
purity,  while  the  physician  frecpiently  depends  upon  it  as  an  aid  in 
diagnosing  certain  diseases.  Specific  gravity  i,s  the  weight  of  one  body 
compared  with  the  ireight  of  an  equal  bulk  or  volume  of  another  body 
selected  as  the  standard,  both  bodies  ha  ring  the  same  temperature.  In 
ascertaining  the  ordinary  weight  of  a  body  it  is  simi)ly  compared  with 
an  arbitrary  standard  selected  by  governmental  authority,  while  in 
determining  specific  gravity,  the  body,  if  solid  or  liquid,  is  compared 
with  a  standard  which  is  universal, — i.e.,  an  equal  bulk  of  piu-e  water 
expressed  as  1  and  taken  at  a  given  temperature*  and  atmospheric 
pressure.  In  all  the  methods  hereafter  detailed,  it  must  be  borne  in 
mind  that  the  main  objects  ought  for  /,s  the  weight  of  a  bulk  or  volume  of 
water  equal  to  that  of  the  body  of  which  we  wish  to  take  the  specific  gravity. 
Archimedes  proved  experimentally  that  a  body  immersed  in  a  liquid 
lost  as  much  iceight  as  its  own  bulk  of  that  liquid  iceighed  ;  hence  is  derived 
the  general  rule  for  taking  specific  gravity  : 

Rule. — Divide  the  weight  of  the  body  by  the  weight  of  water  displaced  (loss  of 
weight  in  water)  ;  the  quotient  will  be  the  specific  gravity. 

The  taking  of  specific  gravity  will  be  considered  as  follows  : 

1.  Solids  insoluble  in,  but  heavier  than  water. 

2.  Solids  soluble  in,  but  heavier  than  water. 

3.  Solids  insoluble  in,  but  lighter  than  w^ater. 

4.  Solids  soluble  in,  but  li<;hter  than  water. 
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I.  To  take  the  specific  gravity  of  a  soliil  insoluble  in,  but  heavier  than  water. 

a.  With  the  Balance. — It  is  customary  to  recommend  a  special  bal- 
ance for  taking  the  specific  gravity  of  solids,  known  technically  as 
the  hydrostatic  balance  ;  but  a  g(»o(l  prescription  or  analytical  balance 
will  answer  ])erfectly  for  practical  purposes.  The 
substance,  ])referably  in  one  piece,  is  first  weighed 
accurately  and  the  weight  noted  ;  a  hoi'se  hair  is  then 
lied  around  it  with  a  slip  knot,  and  a  tight  loop  at  the 
other  end  is  made,  which  is  a1(a<*hed  to  the  liook  at 
the  end  of  the  s<-ale  beam  ;  a  small  wooden  bench  made 
for  the  ])nr]>ose,  or  extemporized  by  taking  out  the 
bottom  aiul  <»ne  of  tin*  sides  of  a  small  wooden  or  stitf 
pasteboard  box,  is  now  aj-raiiged  over  the  scale  ]>an  so 
il»at  it  does  not  touch  it  or  interfere  with  its  fre«'^ 
movement ;  upon  this  a  small  beaker  or  wide  mouthed 
jar  is  ])laced,  and  two-thiids  tilled  witli  pur<'  water 
(see  F'ig.  4;{)-  The  hois<i  hair  must  be  adjusted  to 
THkiriK tiu' (.pcrific  sn<-h  leiigtli  that  it  will  ])eiinit  of  the  <'omi>Iete  im- 
mei'sion  ot  the  substance  in  the  water.  I  jxtn  weiglnng 
the  immersed  snbstanc<',  aftei-  treeing  it  fr«»m  attached  air  bubbles,  it 
will  i)e  at  once  noti<'ed  that  it  has  lost  weight,  and  all  that  icmains  to 


'  The  temperature  flircctcd  in  the  IT.  S.  P.  (8th  Rev.)  is  25°  C.  (77°  F.).  When  not  specified, 
it  i.M  nndcr.'itdiiil  to  nn'iiii  '2:)°  ('.  (77°  F.)  ;  liut  in  iiiaii.v  invi'.-lij^iitionx,  piirticiilnrly  those  con- 
•Iiictcfl  ill  Kurojx',  the  t<'iM]i('riitiirc  Hi'lectcd  is  tliiit  of  llic  iimxiiiinm  ilcnsity  of  water,  4°  ('. 
(.'59.2°  v.).  For  iiriirticiil  imrposcx  Ihu  toiiipuniture  udoptcd  by  tlio  I'luiriiiacoiKria  is  most  use- 
ful in  the  Inf  itiKlc  of  the  rniteil  States. 
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be  done  is  to  apply  the  rule, — divide  the  weight  of  the  l)ody  ])y  its 
loss  of  weight  in  water. 

For  example,  805.5  grains  of  copper  lose  by  immersion  in  water  00 
grains  ;  then  805.5  divided  by  00  gives  8.f>5,  the  specific  gravity  of 
the  copper.     See  also  Nicholson's  hydrometer,  page  84. 

b.    With  the  Specific  Graviti/  Jiottle. — This  instrument  in  its  most  usual 
form   is  a  bottle  having  an  elongated,   narrow  neck,   fitted  with  a 
ground  glass  stopper,  and  holding,  when  tilled,  exactly  1000  grains 
of  pure  water  at  a  given  temperatui-e  (see  Fig.  44).* 
The  reason  for  selecting  1000  grains  for  the  contents  is  ^*'' 

to  avoid  the  necessity  of  making  a  calculation  to  obtain 
the  specific  gravity  of  a  liquid.^  To  use  the  instru- 
ment for  a  solid  substance,  the  previously  weighed 
body  is  dropped  into  the  bottle,  which  is  then  tilled 
with  water  at  the  temperature  of  25°  C.  (77°  F.),  the 
bottle  carefully  dried,  and,  after  the  counterpoise  (the 
exact  weight  of  the  empty  bottle,  see  Fig.  45)  h;us  been 
placed  upon  the  opposite  scale  pan,  it  is  weighed.  To  ^i'*'"  ^'^a'•|  '"'»•« 
obtain  the  loss  of  iceif/ht  in  water  of  the  substance,  it  is  '*" '  *^'"'""""^'"'*' 
only  necessary  to  deduct  the  weight  of  the  contents  of  the  bottle  (i.e., 
that  of  the  water  and  the  immersed  body)  Irom  the  weight  of  the 
body  in  air,  plus  that  of  the  water  which  the  bottle  holds  when  full, — 
i.e.,  1000  grains  ;  the  rule  is  then  to  be  applied, — divide  the  weight 
of  the  body  by  its  loss  of  weight  in  water. 

Example. — A  piece  of    aluminum  Avire  weighs  100  grains  ;  when 
dropped  into  a  1000  grain  bottle,  and  the  bottle  filled  with  water  at 
the  i^roper  temperature,  the  weight  of  both  is  10()2  grains. 
As  the  bottle  when  filled  with  water  alone  held  1000  grains, 

O       and  as  the  weight  of  the  aluminum  in  air  is  100  grains, 
--^      both  together  weigh   1100  grains  ;    hence  1100  grains,   less 
1062  grains,  gives  38  grains,  the  loss  of  weight  of  the  alu- 
minum in  water.     Apply  the  rule,  -^^  =  2.63,  sp.  gr.     The 

o8 

specific  gravity  of  any  insoluble  powder,  like  calomel,  lith- 
aige,  etc.,  may  be  taken  in  exactly  the  same  way,  but  care 
must  be  observed  to  agitate  the  i)owder  with  a  small  ([nantity 
of  water  in  the  bottle,  before  adding  the  rest,  to  cause  the 
bubbles  of  air  to  escai)e. 

c.    With  the  Gradmcitcd  Tube. — A  graduated  tube  is  pro- 
vided in  which  each  space  indicates  a  grain  or  a  gramme 
(Cc. )    of  water    (or  better  if  graduated    in   smaller  sub 
/^J^    divisions)  ;   the  zero  mark  should  be  somewhat  above  the 

V y    bottom  of  the  tube,  as  shown  in  Fig.  40.     Xow,  if  water  1)6 

Graduated  pourcd  into  tlic  tubc  exactly  up  to  the  zero  mark,  and  a 
gravitytube  Weighed  solid  body  dropi)ed  into  it,  the  water  will  rise  in  the 
tube  and  indicate  the  weight  of  a  bulk  of  water  e(iual  t«)  that 
of  th<^  substance  ;  this  is  equivalent  to  the  loss  in  Mater.  Then  apply 
the  rule, — divide  the  weight  of  the  body  by  its  loss  of  weight  in  water. 
It  is  evident  that  this  method  cannot  be  as  accurate  as  either  of  those 
above  mentioned,  lus  small  ditfiMences  are  more  clearly  indicated 
by  a  good  balance  than  by  tube  reading. 

'50  Gramme  Specific  Gravity  lx)ttles  are  suppliea  by  upptimikU  uealen!  lor  those  who  prefnr 
metric  bottles. 
^  See  Specitic  Gravity  of  Liquids,  page  77. 
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d.  By  immerfihiff  the  Solid  in  a  Transparent  Liquid  of  the  Same 
Density. — This  inetliod  may  be  ai)i)li<Ml  where  the  body  is  small,  is 
not  very  heavy  specilically,  and  is  iiis()lul)Ie  in  the  li({uid.  A  heavy 
li(inid  is  ehosen,  like  solution  of  niereuiie  nitrate  ;  the  solid  is  found 
to  float  on  the  surface  of  the  li({uid,  and  water  is  added  until  the  solid 
neither  rises  nor  sinks,  but  swims  indifferently.  The  speeilie  {gravity 
of  the  solid  will  of  course  be  that  of  the  liquid,  which  may  be  ascer- 
tained by  the  specific  gravity  bottle  (see  page  77). 

2.  To  take  the  specific  gravity  of  a  solid  soluble  in,  but  heavier  than  water. 

A  li(|uid  must  be  selected  in  which  the  solid  is  insoluble,  like  olive 
oil,  almond  oil,  petroleum  benzin,  or  oil  of  turpentine.  The  specific 
gravity  of  the  oil  having  been  ascertained,  it  is  used  just  as  if  it  were 
water,  the  object  being  to  find  out  the  loss  of  weight  that  the  substance 
suffers  when  immersed  in  the  oil ;  this  having  l>een  obtained,  a  simple 
proportion  must  be  made  as  follows  :  as  the  specific  gravity  of  the 
oil  is  to  the  specific  gravity  of  water,  so  is  the  loss  of  weight  in  the 
oil  to  the  loss  of  weight  in  water.  Then  apply  the  nde, — divide  the 
weight  of  the  body  by  its  less  of  weight  in  water. 

Example. — 200  grains  of  citric  acid  lose  by  immersion  in  oil  115 
grains ;  then,  as 

Sp.gr.  Sp.gr.  Loss  of  weiglit    Loss  of  weight 

of  oil  of  water  in  oil  in  water 

200 
0.920     :    1.000     :  :     115      :      125      —^  ^  1.6,  sp.  gr.  of  citric  acid. 

It  is  obvious  that  either  the  balance,  specific  gravity  bottle,  or  gradu- 
ated tube  can  be  used  in  this  Ciise  ;  but  it  is  possible  in  some  cases  to 
coat  the  soluble  substance  with  varnish  and  treat  it  th«'n  as  an  insolu- 
ble sul>stance,  and  thus  avoid  the  use  of  an  oily  li(|uid.  A  pill  of 
blue  mass  may  be  coated  with  shellac  vaiiiish,  and  then  treated  as  an 
insoluble  substance  as  in  1,  h.  The  jjractical  dillicully,  however,  is 
to  secure  a  thin  coating  which  shall  b(^  i.npeivious  to  waler. 

3.  To  take  the  specific  gravity  of  a  solid  insoluble  in,  but  lighter  than  water. 

The  solution  of  this  problem  rc<|uii('s  the  aid  of  a  heavy  insoluble 
body,  which  is  to  be  attached  to  the  light  body,  so  as  to  secure  the 
immersion  of  both.  It  is  plain  that  if  the  loss  of  weight  in  water  of 
the  heavy  substance  is  deducted  liom  the  loss  of  weight  in  water  of 
both  the  heavy  and  the  light  body,  the  result  must  give  the  loss  of 
weight  in  water  of  tlu^  light  body  alone.  Then  the  rule  must  be  applied, 
— divide  tlie  weight  of  the  body  by  its  loss  of  weight  in  water. 

Example. — A  ])iec<^  of  paraffin  weiglis  174  grains,  a  piece  of  brass 
los<'S  l)y  immersion  in  wat«'r  (5  grains;  when  the  bi-ass  is  attached  to 
the  ]»ar:iniii,  both  together  lose  by  imnieision  in  water  20<)  grains; 
by  <le(lii('t  ing  (»  grains  (the  l(»ss  in  watei"  of  the  bniss  )  tVom  20(i  grains 
(the  loss  in  water-  of  both)  the  loss  in  water  of  the  panitVin  alone  is 

found, — /.  r.,  200  grains  ;  then  O.S7(>,  sp.  gr.   ot   paiatnn.      See 

200 

also  Nichols«Mrs  liy<lronietei-,  I'^ig.  57. 

4.  To  take  the  specific  gravity  of  a  solid  soluble  in,  but  lighter  than  water. 

The  us4*  of  the  specific  gravity  bottle  is  iccommended  in  cjises  of 
uhis  kind,  ami  the  process  is  the  same  as  in  2.     The  seh'ction  of  a 
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suitable  li<iuid  li^lilcr  thiiii  the  body,  and  in  which  it  is  insolubh',  is, 
however,  usually  attended  wilh  diniculty.  The  proportion  would  be, 
as  the  speeitic  <;ia\ity  of  the  li^ht  ]i<|uid  is  to  the  specific  gravity  of 
water,  so  is  the  loss  of  weight  in  the  li<;ht  li<|uid  to  the  loss  of  \v(*it;ht 
in  water.  Thm  the  rule  mu.st  be  applied, — divide  the  weight  of  the 
body  by  the  loss  of  weight  in  water. 

Specific  Gravity  of  Liquids 

The  specific  f/ravity  bottle  (pi/cnometer  or  pyknometer)  is  the  most 
accurate  instrument  for  takiug  the  specific  gravity  of  liquids.  Fig. 
47  shows  a  practical  form  ;  it  is  used  as  follows.  The  licpiid  to  be 
tested  is  first  l)ronglit  to  the  proper  temperature,  4°  0. 
(39.2°  F.),  15.G°  C.  (60°  F.),  or  25°  C.  (77°  F.),  according  ^ig.  47 
to  the  standard  selected  for  the  bottle  ;  the  bottle  is  tilled 
with  the  licjuid  to  the  mark  on  the  neck,  dried  carefully, 
and  weighed  accurately,  using  the  counterpoise  on  the 
opposite  i)an.  If  the  1000  grain  or  100  gramme  bottle  has 
been  used,  the  weight  of  the  licpiid  at  once  indicates  the 
specific  gravity.  Thus,  the  bottles  would  hold  at  2.5°  (\ 
(77°  F. )  115S  grains  or  115.8  grammes  of  hydrochloric  acid, 
1246  grains  or  124.6  grammes  of  glycerin,  716  grains  or 
71.6  grammes  of  ether,  and  13585  grains  or  1353.5 
grammes  of  mercury,  and  the  S])ecific  gravity  of  each  would 
be  respectively  1.158,  1.246,  0.716,  and  13.535,  thus  directly  showing 
the  relation  to  the  S])ecific  gra\'ity  of  water,  1.  To  show  the  use  of 
an  ordinary  prescription  vial  in  this  process,  one  containing  about  a 
fluidounce  may  be  taken  ;  if  it  holds  454.6  grains  of  pure  water  to  a 
mark  upon  the  neck  it  will  be  convenient,  because  it  will  at  the  same 
time  give  the  weight  of  a  fluidounce  of  the  liquid.  It  is  evident  that  a 
bottle  holding  any  moderate  (luantity  may  be  used  in  the  same  way. 

A  fluidounce  bottle  at  25°  C.  (77°  F.)  wonld  hold  526.4  grains  of 
hydrochloric  acid,  566.5  grains  of  glycerin,  325.5  grains  of  ether,  and 
6153.0  grains  of  mercury,  and  the  specific  gravity  would  be  obtained 
by  the  following  proi)()rt  ion  : 

Example. — As  454.(5,  the  number  of  grains  of  ])ure  water  that  the 
bottle  holds,  is  to  1.000,  the  specific  gravity  of  water,  so  is  526.4,  the 
uumber  of  grains  of  hydrochloric  acid  \liat  it  holds,  to  1.158,  the 
specific  gravity  of  hydrochloric  acid.     454.6  : 1.000  :  :  526.4  : 1.158. 

In  practice,  it  is  sim))ly  necessary  to  divide  the  numlx'r  of  grains 
of  licpiid  that  the  botth'  liohls  by  454.6  and  adjust  the  decimal  point. 
The  accuiacy  of  these  bottles  depends  entirely  upon  the  care  with 
which  they  aie  made  and  used,  and  it  is  better  to  sciatch,  with  a 
file,  two  marks  u])on  the  neck  of  a  long  necked  flask,  one  showing 
the  upper  edge  of  the  meniscus  and  the  other  marking  the  lowest 
point  (see  Fig.  47).  In  filling,  it  is  a  good  i)ractice,  after  bringing 
the  li(iuid  to  the  proper  temperature,  to  exceed  slightly  the  quantity 
indicated  by  the  maik  on  the  neck,  and  then  to  make  a  small  roll  of 
filtering  paper  and  neatly  absorb  tlie  excess  l)y  inserting  the  roll  in 
the  neck  so  that  it  shall  jnst  tonch  the  surface.  The  moi-e  expensi\e 
specific  gravity  bottU'S  liaxc  an  accurately  fitted  stopper  made  of 
fhermonu'ter  tube,  and  hoUl  exactly  100  grammes,  or  1000  grains, 
when  the  bottle,  including  the  capillary  tube  of  the  stopper,  is  eu- 
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Fig.  49 


Fig.  48 


Sqiiilili's  pyi'noniPtfT 
with  leaden  collar 


tirely  full  (see  Fig.  44).  They  are  not  so  convenient  as  a  correctly 
marked,  narrow  necked  bottle  (see  Figs.  47  and  49),  nor  are  they 
practically  more  accurate.  They  have  to  be  filled  to  the  brim  and 
the  stopper  then  inserted  ;  this  causes  an  overflow,  and  the  necessary 
wiping  and  the  natural  warmth  of  the  hands  usually 
expand  the  liquid  by  raising  the  temperature,  and 
prevent  accurate  results. 

A  more  elaborate  form  of  apparatus  for  taking 
specific  gravity  is  needed  for  some  purposes  ;  for 
instance,  wliere  standards  are  required  for  the  liquid 
preparations  of  the  Pharmacopteia  or  in  investi- 
gations where  great  accuracy  is  necessary.  Dr. 
Squibb  has  devised  the  pycnometer  shown  in  Fig. 
49,  which  is  admirably  adapted  for  taking  specific 
gravity  with  the  objects  above  mentioned. 

One  of  these  bottles  is  shown  in  the  illustration  ; 
the  stopper  is  a  tube  lengthened  out  so  that  the 

Oi  /     central  channel  will  permit  the  bottle  to  hold  the  vol- 

vlZrry  ume  of  water  at  any  temperature  between  4°  C. 
(39.2°  F.)  and  25°  C.  (77°  F.),  thus  permitting  auy 
of  the  standards  of  temperature  to  be  used,  the  tube 
being  graduated  to  half-millimeters,  and  at  the  top  it  is  enlarged  so 
as  to  allow  room  for  the  expansion  of  light  liquids  and  to  permit  the 
bottle  to  be  loosely  closed  with  a  coik  while  adjusting  the  temperature, 
the  cork  being  removed  during  the  weighing.  These  bottles  are  all 
used  in  a  bath  of  water  containing  ice  when  th(>  lower  standard 
temperatures  are  used  ;  Fig.  48  shows  a  leaden  collar  to  keep  the 
bottle  in  position  in  the  bath. 

It  is  necessiiry  to  veiify  the  marks  of  the  contents  of  the  bottles  from 
time  to  time,  as  the  glass  flask  contracts  for  a  year  or  two  after  it  has 
been  made.  The  liquid  that  it  is  designed  to  test  is  weighed  into  the 
bottle,  as  in  the  ordinary  cases  of  taking  specific  gravity  ;  the  bottle 
is  loosely  corked,  loaded  with  the  leaden  collar,  and  set  in  a  bath  of 
water  which  has  been  brought  to  the  desired  temjierature.  When 
the  liquid  in  the  bottle  has  reached  the  same  temperature  (and  this 
is  indicated  by  the  liquid  in  the  tube  remaining  stationary,  a  careful 
watching  of  the  rise  or  fall  of  the  liquid  in  the  graduated  tube  being 
necessfiry  in  order  to  determine  this),  the  final  adjustment  is  made 
and  the  bottle  weighed. 

Lori\s  brads,  or  xprcific  f/rariti/  hfdd.s,  are  S(»iiiet  iines 
used  for  taking  tlie  s])ecili<'  gra\ily  <>f  li<iuids;  they 
are  esjx-cially  useful  in  cases  where  a  boiling  U<iuid 
is  to  bc«'vai>orated  until  it  has  a  gi\  en  sju'cidc  gravity, 
and   in  mixing  li<|uids  of  different  densities.     Tliey 
are  ball(Kni  shapt'*!,  liolhnv  globes  of  glass,  ofdilVerent 
sizes   and    weights,    ha\ing    specific    gravity    figures 
scratche<l    up(»n    their   sides.      These  figures  indicate 
the  specific  giavity  of  a   li(|nid   in   whicli  the  bea<ls 
swim  indiflerently  ;  they  neither  rise  nor  sink,  when  not  disturbed  at 
the  giv<'n  t<'mpeiature,  if  the  specific  gravities  of  the  bead  an<l  li(|uid 
are    th<'  s;une.       The  illnsf  rat  ion.   Fig.    .'")0,    shows  their  method  of 
use,    those  lu-avier  than  the  li(iui(l  sinking,   those  lighter  floating, 
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Fig.  51 


while  the  one  supported  iudift'erently  (1.25)  indicates  the  specific 
gravity  of  the  liquid.  Lovi's  beads  may  be  defined  as  hydrometers 
which  indicate  but  one  specific;  graA'ity. 

Hydrometers 

Hydrometers,  sometimes  called  areometers,  are  floating  instruments 
which  are  used  to  indicate  the  specific  gravities  of  liquids  by  sinking 
to  a  depth  corresponding  to  the  densities  of  the  liijuids.  Theii-  i>riu- 
ciple  of  action  was  piobal)ly  first  made  known  by  Ai'chimedes,  and 
depends  upon  the  fact  that  when  a  solid  body  is  i)lacetl  in  a 
liquid  in  which  it  is  capabk^  of  fioating,  it  sinks  to  a  certain 
point,  and  this  floating  point  is  reached  when  the  body  has 
displaced  a  volume  of  liquid  exactly  equal  to  its  own  weight. 
Thus,  if  an  hydrometer  has  a  specific  gravity  exactly  three- 
fourths  that  of  water,  it  will  sink  in  water  until  exactly 
three-fourths  of  its  volume  is  immersed  ;  the  same  hydrom- 
eter would  swim  indifferently,  like  a  Lovi's  bead,  in  ether 
having  the  specific  gravity  of  0. 750,  for  the  obvious  reason 
that  the  specific  gravities  of  the  solid  and  liquid  are  iden- 
tical. Hydrometers  may  be  divided  into  two  classes  for 
convenience  of  study  :  1.  Those  in  which  the  weight  is 
constant,  but  the  depth  of  immersion  subject  to  change. 
2.  Those  in  which  the  depth  of  immersion  is  constant,  but 
the  weight  subject  to  change.  To  the  fii"st  class  belong 
nearly  all  the  hydrometers  specially  useful  to  pharmacists, 
and  of  these,  two  kinds  are  generally  used,  one  for  liquids 
heayier  than  water,  the  other  for  those  lighter.  They  are 
known  as  Baume's,  Cartier's,  Gay-Lussac's,  Zanetti's, 
Twaddell's,  but  the  best  of  all  is  the  specific  gravity  scale 
hydrometer.  To  the  second  class  belong  the  hydrometers 
which  are  intended  to  sink,  by  the  addition  of  weights,  to  a 
gi\'en  mark  on  the  stem,  and  thus  displace  a  constant  volume, 
like  Fahrenheit's,  Nicholson's,  Guyton  de  Morveau's,  etc. 

1.  Hydrometers  in  which  the  weight  is  constant,  but  the  depth  of  im- 
mersion subject  to  change. 

BaumPs  Hi/dromrters. — This  form  is  treated  first  in  detail 
because  it  was  the  fiivst  one  of  its  class  to  come  into  general 
use,  having  been  originally  described  by  Baume  in  his  ''  Ele- 
ments de  Pharmacie."  Two  instruments  Mere  used  by 
Baume,  one  termed  Pese-Aciile  or  Prse-Sirop,  for  licpiids 
heavier  than  water,  the  otliei-  Pese-Esprif,  for  liipiids  lighter 
than  water.  This  hydrometei-,  as  now  made,  consists  of  a 
glass  tube  loade<l  at  the  bottom  willi  nicrcuiy  or  small  shot, 
having  a  bulb  blown  in  it  just  above  the  loaded  end.  (See 
Fig.  51.)  A  simple  cylindrical  tube,  loaded  so  as  to  cause  it 
to  assume  an  upright  position  in  a  liipiid,  may  be  used  as  an 
hydrometer.  The  only  advantage  gained  in  expanding  the 
lower  portion  into  bulbs  is  one  of  convenience,  that  of  hfaromttet 
incresising  the  volume  of  the  hydrometer,  and  thus  ])(Mniit- 
ting  the  Uvse  of  shorter  instruments.  The  giaduations  ui)on  the  stem 
of  Baume's  hydrometer  are  entirely  arbitrary,  anil  were  made  in  the 
following  manner  : 
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For  the  hydrometer  to  be  used  for  liquids  heavier  than  icater,  suffi- 
cient mercury  was  added  to  the  lower  l)ulb  to  cause  it  to  sink  in 
water  to  a  convenient  point  near  the  top  of  the  stem  ;  this  was  marked 
0.  The  instrument  was  then  placed  in  a  solution  containing  15  per- 
cent, by  weight  of  common  salt,  and  the  point  at  which  it  rested  was 
marked  15.  The  space  between  these  two  points  was  divided  into  fif- 
teen equal  parts,  and  the  scale  below  was  extended  by  marking  off 
similar  spaces.  For  liquids  lighter  than  water,  the  instrument  was 
placed  in  a  10  percent,  by  weight  solution  of  common  salt,  and  loaded 
so  that  it  floated  at  a  point  just  above  the  bulb  ;  this  was  maiked  0. 
The  hydrometer  w;is  then  ti-aiisferred  to  water,  the  i)oint  at  which  it 
rested  was  marked  10,  the  space  between  was  divided  into  ten  equal 
parts,  aiul  the  scale  above  was  extended  by  marking  off  similar 
spaces.  The  illustrations.  Figs.  52,  53,  were  "drawn  from  Pile's  hy- 
drometers, and  show  the  manner  of  graduating  the  IJaume  scale  for 
Fig.  53  both  hydrometers,  and,  in  addition,  the  cor- 
responding specific  gra\ily  figures.  The 
Baume  hydrometer  is  rai)idly  going  out  of 
use,  being  replaced  by  an  hydrometer  hav- 
ing a  graduated  scale,  in  Mhich  the  gradua- 
tions represent  the  specific  gi-avities. 

The  speeijic  gravity  scale  hydrometer, 
which  should  be  used  exclusively,  is  more 
convenient  and  useful  to  the  i)harmacist. 
The  graduations  upon  the  stem  are  not 
arbitiarily  chosen,  but  indicate  at  once  the 
specific  gravity  of  a  liquid  when  floated  in 
it.  Two  hydrometers  are  necessary,  one 
for  liquids  heavier  than  water,  and  one 
for  li<iuids  lighter  than  water  ;  for  special 
puii)()ses  it  is  often  desirable  to  have  five  or 
six  hydrometers,  beginning  with  one  for 
very  light  liquids  and  ending  with  one  for 
very  heavy  liquids,  and  if  llic  diameter  of 
the  stA^m  is  narrow  the  divisions  in  the 
scale  are  not  so  close  togetJier,  and  thus  a 
more  accurate  reading  of  the  graduations 
is  possible  and  the  delicacy  ol'  the  liydrom- 
eler  increased.  It  must  be  borne  in  mind, 
howe\«'r,  that  the  liydronieli'r  cannot  be  as 
accnrati^  an  instiunuMit  Ibi-  taking  specific 
gia\  ily  iis  the  sjx'cilic  gravity  bottle.  The 
adhesion  of  air  bubliles  when  in  use,  the 
liability  to  variation  in  the  diameter  of  the 
stem,  the  inaccuracies  in  the  scale  and 
the  difficulties  of  adjusting  it  so  as  to 
give  correct  readings,  and  the  want  of 
uniformity  among  th<'  makers  in  fixing  the  it-adiiig  point,  render  it 
necessary  lor  the  pharmacist  to  verify  each  instinnient  and  note  its 
error  before  accepting  it  for  piactical  use.  In  selecting  an  hydrometer 
with  a  specihc  gravity  scale,  it  shouhl  be  at  once  noticed  whether  the 
graduated  spaces  are  equal.      If  they  are,  it   is  useless  to  attempt  to 
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verify  it,  as  it  cannot  be  accurate,  for  the  degree  of  the  immersion 
varies  "with  the  specific  gravity  of  the  liquid,  and  "  equal  differences 
of  specific  gravity  cannot  be  indicated  by  equal  spa<«vS  on  the  scale, 
but  by  the  differences  of  the  reciprocals  of  those  specific  gravities,  or 
by  proportionate  quantities."  In  the  illustration  shown  in  Fig.  52, 
the  arbitrary  scale  of  Baum6,  made  up  of  equal  spaces,  is  shown 
immediately  in  contact  with  a  specific  gravity  scale.  The 
spaces  of  the  latter  gradually  increase  in  size  from  below  ^'^-  ^ 
upward,  and  the  highest  space  is  nearly  four  times  the  size  ^Q 
of  the  lowest.  The  method  of  graduating  this  scale  differs 
with  different  makers,  but  by  the  use  of  Clarke  and  Ack- 
land's  process  it  is  possible  to  make  a  scale  without  using 
any  other  liquid  than  water  if  a  correct  table  of  reciprocals 
is  employed  (see  Watts' s  Dictionary,  vol.  iii.  p.  207). 
Before  any  hydrometer  is  accepted  for  use,  it  should  be 
tested  by  floating  it  in  water  at  the  temperature  indicated 
on  the  hydrometer,  and,  the  specific  gravity  of  several 
liquids  having  been  ascertained  carefully  by  the  specific 
gravity  bottle,  the  hydrometer  should  be  floated  in  the 
same  liquids,  and  any  deviation  carefully  noted.  An  hydrometer 
which  registers  uniformly  one  or  two  points  too  low  or  too  high  need 
not  be  rejected,  because  the  error  can  be  added  or  subtracted  each 
time  and  the  constant  error  marked  on  the  box  for  a  memorandum  ; 
but  if  an  error  of  any  magnitude  has  to  be  added  to  one  part  of  the 
scale,  and  another  subtracted  from  another  part,  it  is  economy  to  re- 
ject the  instrument  at  once.  Hydrometers  are  usually  floated  in  tall, 
cylindrical  glass  jars  (see  Fig.  54),  and  it  is  frequently  necessary  to 
cool  the  liquid  by  placing  the  jar  in  ice  water  after  inserting  a  ther- 
mometer,  and,  after  the  temperature  has  been  lowered  to 
the  desired  degree,  obser\'ing  the  point  to  which  the  hy- 
drometer sinks  in  the  liquid.  It  is  to  be  regretted  that  there 
is  no  fixed  rule  for  a  reading  point ;  some  makers  adjust 
their  instruments  so  as  to  read  from  a  reflection  in  the  upper 
part  of  the  meniscus,  others  (probably  the  majority)  prefer 
to  take  the  exact  level  of  the  liquid,  disregarding  the  me- 
niscus altogether  ;  this  may  be  easily  done  in  all  cases  where 
the  liquid  is  transparent,  or  nearly  so,  by  holding  the  jar 
containing  the  hydrometer  at  first  exactly  on  a  level  with 
the  eye,  and  then  glancing  slightly  below,  when  a  line  can 
be  traced  which  will  exactly  join  the  divided  surfiu-e  of  the 
liquid  upon  either  side  of  the  stem.  In  case  of  opaque 
liquids  an  allowance  can  be  made  for  the  meniscus.  The 
pharmacist  should  choose  one  or  the  other  method  and  adhere 
to  his  choice,  so  that  his  verificxition  of  his  own  hydrometer 
may  not  vary  (see  Fig.  55,  in  which  the  arrow  shows  the 
and  jar  poiut  to  read).  It  is  usually  best  to  cool  the  liquid  below 
**"  the  standard  temperature  adopted  for  the  hydrometer,  and 

then,  after  wiping  the  jar,  the  correct  higher  temperature  may  be 
gradually  obtained  by  grasping  the  jar  with  the  hands  and  ]>assing 
them  up  and  down  to  warm  the  liquid.  An  hydrometer  having  an 
elongated  bulb  with  cylindrical  sides,  as  shown  in  Fig.  5lj,  is  more 
likely  to  give  a  false  indication  if  permitted  to  touch  the  sides  of  the 
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jar  than  one  having  an  oval  or  globular  bulb  (see  Fig.  55);  the  latter 
can  touch  the  jar  at  only  one  point,  and  hence  can  move  freely  up  and 
down,  while  the  former  may  have  one  side  touching  the  side  of  the 
jar  for  its  entire  length.  To  obviate  this,  Dr.  Squibb  sug- 
gests the  use  of  a  jar  with  four  perpendicular  indentations 
in  it,  and  an  hydi'ometer  having  an  oval  bulb  (see  Fig.  55). 
The  points  of  contact  between  the  urinometer  bulb  and  the 
indentations  in  the  jar  are  best  shown  in  the  transverse  sec- 
tional view  immediately  below  the  cut  of  the  urinometer. 

The  urinomeier  is  one  of  the  most  useful  special  applications 
of  the  hydrometer  ;  as  its  name  indicates,  it  is  used  to  take 
the  specific  gravity  of  ui'ine  ;  a  special  scale,  which  is  easily 
understood,  is  sometimes  used.  The  very  delicate  stem, 
which  hardly  permits  of  the  use  of  specific  gravity  figures, 
is  divided  into  sixty  spaces,  numbered  from  0  to  60  ;  by 
adding  1000  to  each  of  these  numbers,  and  pointing  ofi"  three 
decimal  places  from  the  right,  the  true  specific  gravity  is 
shown.  In  Dr.  Squibb' s  urinometer  the  specific  gravity  is 
indicated  without  abbreviation,  the  number  highest  on  the 
scale  being  1.000,  the  lowest  1.060,  the  intervening  figures 
being  1.010,  1.020,  1.030,  1.040,  and  1.050. 

The  specific  gravity  of  urine  from  healthy  subjects  ranges 
from  1.010  to  1.020  ;  that  from  diabetic  patients  has  a  spe- 
cific gravity  varying  from  1.030  to  1.060. 

The  saccharometer  is  intended  to  take  the  specific  gravity 
of  syrups.  The  scale  is  sometimes  graduated  so  as  to  indicate 
the  percentage  of  sugar  in  solution,  rarely  the  actual  specific 
gravity  ;  usually  Baum^'s  scale  (pese-sii-op)  is  used.  The 
elceometer,  a  very  delicate  instrument,  is  used  to  take  the  spe- 
cific gravity  of  fixed  oil.  The  lactometer  is  employed  in 
detecting  the  adulteration  of  milk  with  water  ;  it  has  a  lim- 
ited range,  and  the  scale  usually  sliows  the  points  at  which  it 
floats  in  milk  mixed  with  different  proportions  of  water. 
Hydrometci-s  are  often  made  for  taking  the  specific  gravity 
of  liquids,  like  petroleum  benzin,  ether,  petroleum,  vinegar, 


wine,  beer,  solutions  of  silver  nitrate,  sea  water,  etc.  ;  prob- 
ably the  most  useful  to  the  i)harmacist  of  all  those  having 
special  applications  is  the  one  made  for  testing  alcohol. 

Alcoholmeters  may  be  purchased  which  combine  the  ther- 
mometer with  the  hydrometer,  as  shown  in  Fig.  56,  and 
the  scale  frequently  has  the  percentage  by  volume  of  al)solute 
alcohol  marked  opposite  the  corresi)onding  specific  gravity  ; 
when  graduated  so  as  to  show  the  percentage  by  weight, 
they  were  formerly  more  usi'ful,  on  account  of  the  adoption 
of  the  ])rin('ii)le  of  })arts  l)y  weight  in  the  U.  S.  Pharma- 
copn'ia  of  ISSO,  thus  obvi;i(ing  the  necessity  of  using  an 
alcoliolnietrical  table  or  making  a  calculation. 

TrallcK'ft  hj/dnnndrr  is  an  alcoholnieter  having  a  centesimal 
scale.  It  is  use<l  by  the  United  States  government  in  gauging 
spirits,  and  is  in  general  use  l\y  distillers  and  others.  Each  division 
of  the  scale  corresponds  to  a  gi\«'n  ])ercentage  of  pure  alcohol  by 
volume    ill    the    lif|nor.      In    the   United   States  Dispensatory,    IHth 
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edition,  page  1881,  a  table  is  given  showing  the  value  of  Tralles's 
degrees  in  specific  gravity  and  Baume's  degrees. 

Cartier^s  hydrometer,  largely  used  in  France,  is  mertily  a  modification 
of  Baume's  pdfte-esprit,  or  hydrometer  for  liquids  lighter  than  water  ; 
the  zero  of  the  scale  is  the  same  as  Baum6's  (10°),  but  the  degrees 
are  not  of  the  same  value,  32°  of  Baume's  scale  being  equal  to  30° 
Oartier.  Dorvault  gives  the  following  approximate  rule  for  fx)nver- 
sion  :  Cartier's  degrees  may  be  converted  into  Baum6's  by  subtracting 
10,  multiplying  the  remainder  by  0.08,  and  adding  the  product  to 
Cartier's  degree. 

Baume's  degrees  may  be  converted  into  Cartier's  by  subtracting  10, 
multiplying  the  remainder  by  0. 08,  and  subtracting  the  product  from 
Baum6's  degree. 

Gay-Lmsa&s  centesimal  alcoholmeter  has  a  scale  divided  into  100 
unequal  degrees.  The  zero  corresponds  to  pure  water  at  15°  C.  ( 59°  F. ) 
and  the  100  mark  to  absolute  alcohol.  The  advantage  of  this  method 
is  that  every  intermediate  degree  expresses  the  percentage  of  pure 
alcohol  by  measure  contained  in  the  spirit.  Thas,  when  the  instru- 
ment stands  at  the  50  mark  in  an  alcoholic  liquid,  it  indicates  that 
100  measures  of  the  liquid  contain  50  of  pure  alcohol. 

Sikes^s  hydrometer  is  used  in  Great  Britain  in  the  collection  of  the 
excise  revenue.  It  is  a  brass  instrument  having  a  spherical  bulb, 
with  a  weight  at  the  bottom  to  make  it  float  upright ;  the  stem  is 
divided  into  20  parts,  and  every  other  division  numbered,  from  0  to 
10.  A  series  of  nine  weights  are  furnished  with  the  instrument,  num- 
bered from  10  to  90  ;  these  are  to  be  added  to  the  weight  at  the  bottom 
to  cause  the  hydrometer  to  sink,  so  that  a  reading  may  be  had  on  the 
graduated  scale  ;  this  reading  added  to  the  number  on  the  weight  em- 
ployed, gives  a  figure  which  indicates  the  strength  of  the  spirit  by 
referring  to  a  table  which  accompanies  the  instrument. 

Joneses  hydrometer  is  similar  to  Sikes's,  but  by  many  is  regarded  as 
an  improvement  on  it. 

Dica's  hydrometer  belongs  to  the  same  class. 

TwaddeWs  hydrometer  is  frequently  employed  in  England,  and  tech- 
nical works  often  quote  the  degrees  of  this  scale.  It  is  used  for  liquids 
heavier  than  water,  and  is  graduated  so  that  the  number  of  the  de- 
gree, multiplied  by  5  and  added  to  1000,  gives  the  specific  gravity. 
Thus,  20°  Twaddeil  indicates  the  specific  gravity  of  1100  or  1.100  ; 
50°  Twaddeil,  1250  or  1.250. 

Bec¥s  hydrometer  is  rarely  used  or  referred  to.  In  this  scale  0  cor- 
responds to  the  specific  gravity  1.00,  and  30  to  that  of  0.S50  ;  the 
scale  is  extended  equally  above  and  below  0.  F'or  tables,  s<'e  Bayley's 
Chemist's  Pocket  15ook",  p.  178. 

ZanetW s  hydromcter.s  have  a  scale  which  reijuircs  the  addition  of  a 
cipher  to  the  number  of  the  degree  to  show  the  specific  gravity. 

2.  Hydrometers  in  which  the  depth  of  the  immersion  is  constant,  but  the  weight 
subject  to  change. 

FahrenheiV H  hydrometer  was  one  of  the  fij-st  instruments  of  this  class 
to  come  into  general  use.  Robert  Jioyle  described,  however,  in  I<)75, 
his  ^'New  Essay  Iiistriunent,"  and  Falirenheit's  hydrometer  w;is 
very  similar  to  it  in  principle  ;  it  had  l>ut  a  single  mark  on  the  stem, 
which  was  surmounted  by  a  small  scale  pan  ;  weights  were  placed  in 
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the  pan  to  cause  the  hydrometer  to  sink  to  the  mark.  Now,  ar?  tills 
mark  indicated  the  point  at  which  the  instrument  would  float  in 
water  at  a  given  temperature  when  certain  weights  were  placed  on 
the  pan,  it  follows  that  when  it  was  immersed  in  a  liquid 
of  different  specific  gravity  the  weights  would  have  to  be 
changed  to  float  the  instrument  to  the  fixed  mark  ;  the 
ratio  which  this  weight  bore  to  the  weight  used  for  water 
gave  the  specific  gravity. 

Kicholsoii'  s  hydrometer  is  similar  in  principle  to  Fahr- 
enheit's, but  is  modified  so  that  it  can  be  used  for  taking 
the  specific  gravity  of  heavy  or  light  solids.  Fig.  57  is 
an  illustration  of  one  of  the  most  convenient  forms  of  the 
instrument ;  it  is  usually  made  of  brass  ;  there  is  a  single 
mark  on  the  stem  and  a  scale  pan  on  the  summit.  To  the 
lower  extremity  of  the  hydrometer  two  conical  cups  are 
attached  ;  their  apexes  are  joined  so  as  to  resemble  an 
hour  glass  ;  the  lowest  cone  has  several  apertures  at  the 
top,  to  permit  of  the  escape  of  air  when  the  instrument  is  immersed. 
The  weight  of  the  hydrometer  is  usually  so  adjusted  that  a  1000  grain 
weight  is  needed  on  the  scale  pan  to  float  it  to  the  mark  on  the  stem. 
Now,  to  take  the  specific  gravity  of  a  piece  of  zinc  weighing  less  than 
1000  grains,  the  1000  grain  weight  is  removed  from  the  pan  and  the 
piece  of  zinc  substituted  for  it,  weights  are  added  until  the  instrument 
floats  at  the  mark  on  the  stem,  and  it  is  found  that  an  addition  of  655 
grains  has  been  necessary.  It  is  evident  that  the  difference  between 
1000  and  655  gives  the  weight  in  air 
of  the  zinc,  345  grains.  The  zinc  is 
now  placed  in  the  upper  conical  cup 
and  weiglits  are  again  placed  upon  the 
scale  pan,  and  it  is  found  that  the  zinc 
has  lost  in  weight  50  grains  by  im- 
mersion in  water  ;  the  specific  gravity 
is  obtained  by  applying  the  well 
known  rule, — divide  the  weight  of  the 
body  by  the  loss  of  weight  in  water  : 

345 

— -  =  6.9,  sp.  gr.  of  zinc.     The  lower 

cup  is  used  for  taking  the  specific 
gravity  of  bodies  lighter  than  water, 
and  is  v<'rv  convenient,  the  weight 
of  the  hydrometer  keeping  the  light 
body  submerged  when  the  lower  cup 
is  placed  over  it.  The  specific  gravity 
is  obtained  in  the  same  manner  as  in 
the  c^ise  of  Iwdies  heavier  than  water. 
One  of  the  advantiiges  of  Nicholson's 
hydrometer  is  that  it  can  be  used  in 
place  of  a  balance  for  weighing  small  quantities,  lus  shown  above. 

Methods  of  takinj;  the  Specific  Gravity  of  Small  Quantities  of  Liquids. 

Mohru  Appfiratus. — The    illustration  of  this   apparatus  (see  Fig. 
58)  represeuts  an  improved  form,  yet  it  is  quite  possible  for  a  phar- 
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macist  to  construct  one  for  himself  that  will  answer  practical  pur- 
poses. It  will  be  noticed  that  one  end  of  the  beam  is  divided  into  ten 
equal  spaces,  and  a  small  glass  thermometer  is  suspended  from  the 
extremity  by  a  slender  platinum  wire,  while  the  opposite  scale  pan  is 
so  adjusted  that  it  exactly  counterbalances  the  thermometer.  When 
the  thermometer  is  immersed  in  pure  water  at  25°  C.  (77°  F. ),  a 
brass  wire  weight  is  placed  upon  the  hook  at  the  end  of  the  beam, 
and  this  restores  the  equilibrium.  Now,  it  is  apparent  that  if  a 
lighter  liquid,  like  alcohol  at  25°  C.  (77  F.),  is  substituted  for  the 
water,  the  equilibrium  cannot  be  maintained,  and  the  thermometer 
will  sink.  The  brass  wire  weight  is  then  to  be  moved  along  the 
beam  toward  the  central  knife  edge  until  the  balance  is  nearly  re- 
stored, and  this  point  will  be  found  at  8,  which  gives  the  first  deci- 
mal figure  ;  still  further  to  approach  the  equilibrium,  a  wire  weight, 
one-tenth  the  weight  of  the  larger  one,  is  pushed  along  the  beam  until 
it  rests  at  the  2  mark,  which  gives  the  second  decimal  figure  ;  ^^'hile 
thoroughly  to  restore  the  balance  the  smallest  weight  (one-teuth  of 
the  second)  is  placed  at  5,  and  thus  the  third  decimal  figure  is  ob- 
tained, and  the  specific  gravity  of  the  alcohol  is  shown  to  be  0.825. 
Specific  gravities  of  liquids  heavier  than  water  are  obtained  in  the 
same  way,  except  that  the  large  brass  wire  weight  is  left  hanging  on 
the  hook  at  the  end  of  the  beam  and  additional  weights  arc  placed 
upon  the  beam  until  equilibrium  is  restored. 

A  prescription  balance  could  be  easily  converted  into  a  Mohr's 
apparatus,  and  the  thermometer  replaced  by  a  ghivSS  stopper  suspended 
by  a  horsehair.  The  thermometer  in  the  improved  form  of  appa- 
ratus merely  serves  to  indicate  the  temperature  and  act  as  a  conve- 
nient weight.  In  the  home  made  apparatus  especial  care  must  be 
exercised  in  adjusting  the  wire  hook  weight  so  as  exactly  to  immerse 

the  stopper   in  water  at  the 
proper  temperature. 

Westphal  Specific  Crravity 
Balance. — This  balance  is  more 
convenient  than  the  Mohr's 
apparatus  because  a  sliding 
weight  (see  Fig.  59)  is  used 
on  the  beam  at  the  left,  in- 
stead of  ordinary  weights  in 
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Westplial  specific  gravity  balance 


the  pan.     The  riders  have  different  weights,  as  is  the  case  in  Mohr's 
apparatus. 

GannaVs  Method. — Gannal  suggested  a  very  convenient  modifica- 
tion of  this  method  of  taking  the  specific  gravity  ot'a  liquid.  A  ])iece 
of  glass,  "  densimetre  hydrostatique,"  having  the  shape  of  an  olive, 
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has  a  volume  of  10  cubic  centimeters.  This  is  suspended  from  the 
hook  at  the  end  of  the  beam  of  a  balance  by  a  horsehair  (see  Fig. 
43),  and  weights  are  added  to  the  oj^posite  scale  pan  until  the  balance 
is  restored  ;  it  is  then  immersed  in  the  liquid,  and  the  metric  weight 
required  to  restore  the  equilibrium  gives  the  specific  gravity  without 
a  calculation. 

Specific  Ch-avity  Fipette. — Grauer  recommends  the  use  of  a  small 
pipette  having  a  fine  orifice  at  the  lower  end,  and  at  the  upper  end  a 
short  piece  of  rubber  tube  closed  by  a  pinchcock;  a  mark  is  scratched 
on  the  pipette  to  show  a  point  to  which  a  convenient 
weight  of  water  rises  (1  Gm. )  ;  enough  of  the  liquid  to 
be  tested  is  drawn  by  the  mouth  through  the  tube  to  rise 
to  the  mark,  and  it  is  then  closed  ;  the  weight  of  the 
liquid  indicates  its  specific  gravity. 

EossemCs  Densimeter. — This  ingenious  instrument  is 
constructed  upon  the  plan  of  an  hydi'ometer  (see  Fig. 
60).  The  stem  from  B  to  C  is  divided  into  20  equal 
parts  ;  the  cuj)  shaped  tube  upon  the  summit  of  the  stem 
holds  exactly  1  cubic  centimeter.  When  the  densimeter 
is  floated  in  water  at  the  proper  temj)erature,  it  sinks 
to  the  point  C  at  the  bottom  of  the  stem  ;  when  the  cup 
is  filled  with  water  to  the  cubic  centimeter  mark,  it 
causes  the  instrument  to  sink  to  the  point  B ;  this  space, 
B  C,  being  then  divided  into  20  equal  parts,  it  follows 
that  each  division  corresponds  to  2V  of  a  gramme,  or 
0.05  Gm.  If  one  cubic  centimeter  of  oil  of  rose  were 
placed  in  the  cup,  it  would  sink  the  densimeter  to  17.2  divisions  of 
the  scale  ;  then  17,2  X  0.05  —  0.860,  the  s])ecific  gravity  of  oil  of  rose. 


Table  giving  the  Specific  Gravities  of  Official  Substances  arranged  in  the  Order  of 

their  Densities  at  25°  C.  (77°  F.) 

Weight  of  one 

Official  Name  Specific  (Gravity  Fluidounce  iu 

grains 

Benzinum 0.638-0.660  290.0-300.0 

^ther 0.71(>-0.717  325.5-325.9 

Acetonum about  0.790  359.1 

Alcohol  Ab.solutum  (15.6°  C;  60°  F.) 0.797  362.3 

Si)irituH  Ammoni;o 0.808  367.3 

Spiritus  (Jlycervli.s  Nitratis 0.814-0.820  370.0-372.7 

Alcohol  (15.6°  C.;  60°  F.)      0.816  370.9 

Petrolatum  (60°  C.  ;  140°  F.) 0.820-0.850  372.7-386.4 

8piritu.s  ^I'^theris  Nitrosi 0.823  374.1 

Oleum  Aurantii  Corticia 0.842-0.846  382.7-384.6 

Erigerontis 0.845-0.8^5  384.1-393.2 

Limonis 0.851-0.855  386.8-388.7 

RoHie 0.855-0.865  388.7-393.2 

Terebenum      0.860-0.865  .390.9-393.2 

Oleum  Terchinthinn;  Rectiflcatum 0.860-0.865  390.9-393.2 

Tcrcbinthina-      0.860-0.870  390.9-395.5 

Junipt-ri 0.860-0.880  390.9-4(K).0 

Coriandri 0.863-0.878  392.3-399.1 

AmyliH  Nitris      0.865-0.875  393.2-397.7 

Petrolatum  Lif|ui<lum 0.870-0.940  395.5-427.2 

Oleum  I>avan<luhe  Floruin 0.875-0.910  397.8-413.7 

^ther  Aceticus      0.883-0.895  401.4-406.8 

Oleum  MvriBticai 0.884-0.924  401.8-420.0 

Parallinum 0.890-0.905  404.6-411.4 
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Table  giving  the  Specific  Qravities  of  Official  Substances  arranged  in  the  Order  of 
their  Densities  at  25°  C.  (77°  F.)— Continued 


Official  Name 


Specific  Gravity 


Oleum  Picis  Liquidse about  0.892 

Rosmarini 0.894-0.912 

Mentha;  Piperitse 0.894-0.914 

Aciduin  Oleicum 0.895 

Oleum  Copaibfe 0.895-0.905 

Aqua  Ammonise  Fortior 0.897 

Spirltus  Ammoniee  Aromaticus 0.900 

Oleum  Thymi 0.900-0.930 

Cari • 0.900-0.910 

Sabinfe 0.90:M).923 

^thereum 0.905 

Adipis 0.905-0.915 

Eucalypti 0.905-0.925 

Cubebfe 0.905-0.925 

Amygdala;  Expressum 0.910-0.915 

Oliva; 0.910-0.915 

^thylis  Chloridum  (8°  C. ;  46.4°  F.) 0.91M).916 

Oleum  Mentha;  Viridis 0.914-0.934 

Gossypii  Seminis 0.915-0.921 

Cajuputi .  0.915-0.925 

Adeps 0.917 

Oleum  Morrhua; 0.918-0.922 

Chrysarobinum 0.920-0.922 

Oleum  Hedeoma; 0.920-0.935 

Eucalyptol 0.921-0.923 

Spiritus  Frumenti  (15.6°  C. ;  60°  F.)       0.924-0.945 

Spiritus  ViniGallici  (i5.6°C.  ;  60°  F.)      ....  0.925-0.941 

Oleum  Lini     0.925-0.935 

Acidum  Sulphuricum  Aromatlcum 0.933 

Oleum  Tiglii 0.935-0.950 

Cetaceum 0.935-0.944 

Alcohol  Dilutuni  ( 15.6°  C. ;  60°  F.) 0.936 

Oleum  Ricini      0.945-0.965 

Cera  Alba 0.950-0.960 

Copaiba 0.950-0.995 

Cera  Fiava 0.951-0.960 

Oleum  Fceniculi 0.953-0.973 

Aqua  Ammonite 0.958 

Oleum  Santali 0.965-0.980 

Theobromatis 0.970-0.976 

Anisi 0.975-0.988 

Vinum  Rubrum  (15.6°  C. ;  60°  F.) 0.989-1.010 

Camphora 0.990 

Paraldehydum 0.990 

Vinum  Album  (15.6°  C;  60°  F.) 0.99O-1.010 

Aqua  Destillata 1. 000 

Tinctura  Ferri  Chloridi       l.(MI5 

Acidum  Aceticum  Dilutum 1.009 

Oleum  Si napis  Volatile 1.013-1.020 

FelBovis 1. 01.5-1.025 

Serum  Antidiphthericum 1.025-1.040 

Acidum  Sulpliurosum      1.028 

Oleum  Pimenta; 1.028-1.048 

Thymol 1.030 

Limonis  Succus 1.030-1.040 

Cresol       1.036-1.038 

Oleum  Caryophylli l.(U(Vl.t)60 

Acidum  Hypophosphorosum  Dilutum 1.042 

Aceticum 1.045 


Weight  of  one 

Flnidounce  in 

graiDH 

405.5 

406.4-414.6 

406.4-415.5 

406.8 

406.8-411.4 

407.7 

409.1 

409.1^22.7 

409.1-41.3.7 

410.5-419.6 

4114 

411.4-415.9 

411.4-420.5 

411.4-420.5 

413.7-415.9 

413.7-415.9 

414.1-4164 

415.5-424.6 

415.9-418.7 

415.9-420.5 

417.3-419.1 

418.2-425 

418.7-419.6 

420.(M2*t.6 

420.5-427.7 

420.5-125.0 

424.1 

425.0-431.8 

425.5 
429.6-438.7 

431.8-452.3 

433.2-442.3 

435.5 

438.7-445.5 

443.2-449.1 
449.6-459.1 

450.0 

450.(V459.1 
454.6 

456.8 
458.7 
460.5-463.7 

466.0-472.8 

467.3 

467.3-476.4 

468.2-472.8 

470.9-471.9 

472.8-481.8 

473.7 

475.0 
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Table  s:iving  the  Specific  Qravities  of  Official  Substances  arranged 


Official  Kame 

Benzaldehydnm 

Oleum  Cinnamomi      

Oleiim  Amj'gdala^  Amarae 

Liquor  Pota^sii  Hydroxidi 

Cinnaldehydum 

Acidum  Hydrochloricum  Dilutum 

Aceticum  Glaciale 

Liquor  Sodas  Chlorinata? 

Acidum  Nitricum  Dilutum 

Liquor  Sodii  Hydroxidi 

Acidum  Phosphoricum  Dilutum 

Phenol  Liquefactum 

Oleum  Sassafras 

Eugenol 

Acidum  Sulphuricum  Dilutum 

Liquor  Formaldehydi 

Acidum  Hydrobromicum  Dilutum 

Creosotum      

Safrolum 

Mel  (diluted  with  2  parts  of  water) 

Acidum  Hydriodicum  Dilutum 

Guaiacol 

Acidum  Hypophosphorosum 

Balsamum  Peruvianum 

Syrupus  Calcis      

Acidum  Hydrochloricum 

Oleum  Gaultheriie 

Methyl  is  Salicylas 

Syrupus  Acidi  Hydriodici 

Acidum  Lacticum 

Liquor  Plunibi  Subacetatis 

Glycerinum       

Carbonei  Disulphiduin 

Liquor  Ferri  Chloridi 

Syrupus  Ferri  lodidi 

Acidum  Nitricum 

Liquor  Ferri  Tersulphatia 

Chlorofonnum      

Liquor  Ziiici  Chloridi «    . 

Ferri  Subsulphatis 

Chloralum  Hvdratum  (at  melting  point,  58°  C.  ; 

134.4°  F.) 1.575 

Acidum  Phosphoricum 1.707 

Phopphorna 1.820 

Acidum  Sulphuricum      1.826 

Liquor  Hydrargyri  Nitratifl .      2.086 

Talcum 2.200-2.800 

Bromofomium 2.808 

Bromum  (1.5°  C.  ;  59°  F.) about      3.016 

loflum  (]7°C.  ;  62.6°  F.)     4.948 

Hydrargyrum 13.535 


stances  arranged  in  the  Order  of 

F.) — Continued 

Weight  of  one 

Specific  Gravity 

Fluiilounce  in 

grains 

1.045 

475.0 

1.045-1.055 

475.0-479.6 

1.045-1.060 

475.0-481.8 

1.046 

475.5 

1.047 

475.9 

1.049 

476.8 

1.049 

476.8 

1.050 

477.3 

1.054 

479.1 

1.056 

4800 

1.057 

4805 

1.065 

484.1 

1.065-1.075 

484.1-488.7 

1.066-1.068 

484.6-485.5 

1.067 

485.0 

1.075-1.081 

488.7^91.4 

1.076 

489.1 

1.078 

490  0 

1.098-l.ieO 

499.1-500.0 

1.099 

499.6 

1.106 

502.8 

1.110-1.114 

504.6-^506.4 

1.130 

513.7 

1.140-1.150 

518.2-622.8 

1.145 

520.5 

1.158 

526.4 

1.172-1.180 

532.8-636.4 

1.180-1.185 

536.4-538.7 

1.190 

5409 

1.206 

548.2 

1.235 

5614 

1.246 

566.4 

1. 256-1. 257 

570.9-571.4 

1.280-1.290 

581.8-586.4 

1.349 

613.2 

1.403 

637.8 

1.430-1.450 

650.0-659.1 

1.476 

670.9 

1.548 

703.7 

1.548 

703.7 

776.0 

830.0 
948.2 

1276.5 
1371.0 

6153.0 


Specific  Volume 

Sprrifir  roJinnr  in  ])lijirnia<'y  mity  ^'C  defined  as  the  imhime  of  one 
hodji  rompaml  (citli  the  rohonr  (tf  <in  equal  wrif/ht  of  another  bodi/  selected 
O.S  the  .sUmdanl,  both  hixlirs  having  the  same  temperature.  It  is  directly 
tlie  (»]>i)(>.sil<'  of  sin'cifie  gravity.  Tlie  temperature  chosen  is  usually 
25"  C.  (77°  F. ).     1.    To  obtain  the  specific  volume  of  a  liquid. — Rule, 
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Divide  the  volume  of  the  given  weight  of  tlie  liquid  by  the  volume 

of  an  equal  weight  of  water,  or  divide  the  specific  gravity  of  water 

(1.000)  by  the  specific  gravity  of  the  liquid.     Ex.  1403  Gm.  of  nitric 

acid  measure  1000  Cc,  and  1403  Gm.  of  water  measure  1403  Ck;.  ; 

1000 

then =  0. 7127,  sp.  vol.  of  nitric  acid.    2.   To  obtain  the  volume  of 

1403  '   ^  -^ 

a  given  weight  of  a  liquid. — Rule,  Multiply  the  volume  of  an  equal 
weight  of  water  by  the  specific  volume  of  the  liquid.  Ex.  How 
many  fl.  oz.  are  there  in  100  oz.  av.  of  nitric  acid?  100  oz,  av.  of 
water  measure  96.21  fl.  oz.  ;  then  96.21  X  0.7127  =  68.56+  fl.  oz. 
of  nitric  acid. 

Very  early  in  the  tyro's  experience  the  fact  is  recognized  that 
pound  bottles  designed  for  different  liquids  vary  in  size,  a  pint  bottle, 
for  instance,  of  water  (which  may  be  regarded  as  a  rough  standard) 
holding  about  a  pound  avoirdupois  ;  the  same  bottle,  however,  would 
only  be  four-fifths  full  if  a  pound  of  glycerin  were  poured  into  it,  and 
two-thirds  full  if  chloroform  were  used,  while  a  pound  of  petroleum 
benzin  would  fill  the  pint  bottle,  and  there  would  be  almost  enough 
to  spare  to  fill  another  pint  bottle.  A  bottle  which  would  hold  a 
pound  of  ether  would  hold  two  pounds  of  chloroform,  and  a  pint 
bottle  holding  one  pound  of  water  holds  fourteen  pounds  of  mercury. 
These  facts  are,  of  course,  capable  of  the  explanation  that  the  specific 
volumes  of  liquids  lighter  than  water  are  greater  than  that  of  water, 
while  those  of  liquids  heavier  than  water  are  less.  An  instructive 
and  useful  bottle  may  be  made  by  selecting  a  fla^sk  with  a  long  and 
not  very  narrow  neck  (see  Fig.  61),  the  bulb  of  which  wou'd  hold 
about  100  Cc.  of  water  at  4°  C.  ;  if  the  neck  would 
hold  about  50  Cc.  of  the  same  liquid  at  the  same  tem-  ^^' 

perature,  and  a  mark  was  made  at  the  100  Cc.  point 
and  the  tube  graduated  from  100  Cc.  to  150  Cc,  it 
would  follow  that  in  order  to  find  the  specific  volume 
of  any  lighter  liquid  within  the  capacity  of  the  bottle, 
all  that  would  be  necessary  would  be  to  pour  into  the 
flask  100  Gm,  of  such  liquid  at  the  proper  temperature 
and  read  otf  the  point  to  which  the  liquid  rises.  A 
bottle  to  be  used  for  heavy  liquids  would  have  the  100 
Cc.  mark  at  the  top  of  the  neck  and  the  Cc.  grad- 
uations below  decrease  in  value.  A  bottle  of  limited 
range  may  be  constructed  having  the  100  Cc.  mark 
half  way  between  the  top  of  the  bulb  and  the  top  of  the  spociiic  voium. 
neck.     That  specific  volume  is  the  antithesis  of  specific  '"""'" 

gravity  is  shown  by  the  fact  that  in  order  to  obtain  the  specific  volume 
of  a  liquid  the  measure  of  a  given  weight  of  the  liquid  is  divided  by 
the  measure  of  an  equal  weight  of  water,  and  (lus  has  been  shown 
heretofore)  specific  gravity  is  obtained  by  dividing  the  weight  of  a 
given  measure  of  the  liquid  by  the  weight  of  an  equal  measure  of 
water  ;  therefore  it  follows  that  when  the  specific  volume  of  a  liquid 
is  multiplied  by  its  specific  gravity  the  product  must  be  1,  or  the 
specific  gravity  of  water. 
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Table  of  Weight  and 

Volume  Relations.  U.  S. 

P.  (8th  Eev.) 

Specific 
gravity 
apparent 

25°  C. 

25°  C. 

Specific      1 

volume 

^volume  of  1 

kilogramme 

in  Uters)! 

Weight  of  1 
U.  S.  gallon 
in  pounds 
avoirdu- 
pois 2 

Weight  of 
100  fluid- 
ounces  in 
ounces 

avoirdupois 

! 

Weight  of  1 
fluidounce 
in  grains    | 

Volume  in 
r.  S.  gallons  , 
of  lOO  pounds 
avoirdupois  3 

Volume  in 
fluidounces 
of  100  ounces 
avoirdupois 

Volume  in 

fluidounces 

of  1000 

grains 

0.700 

1.4286 

5.819 

72.74 

318.2 

17.185 

137.48 

3.143 

0.710 

1.4085 

5.902 

73.78 

322.8 

16.943 

135.54 

3.099 

0.720 

1.3889 

5.985 

74.82 

327.3 

16.707 

133.66 

3.056 

0.730 

1.3699 

6.068 

75.85 

331.9 

16.479 

131.83 

3.014 

0.740 

1.3514 

6.151 

76.89 

336.4 

16.256 

130.05 

2.973 

0.750 

1.3333 

6.235 

77.93 

341.0 

16.039 

128.31 

2.933 

0.760 

1.3158 

6.318 

78.97 

345.5 

15.828 

126.62 

2.894 

0.770 

1.2987 

6.401 

80.01 

350.0 

15.623 

-  124.98 

2.857 

0.780 

1.2821 

6.484 

81.05 

354.6 

15.422 

123.38 

2.820 

0.790 

1.2658 

6.567 

82.09 

359.1 

15.227 

121.82 

2.784 

0.800 

1.2500 

6.650 

83.13 

363.7 

15.037 

120.30 

2.750 

0.810 

1.2346 

6.733 

84.17 

368.2 

14.851 

118.81 

2.716 

0.820 

1.2195 

6.817 

85.21 

372.8 

14.670 

117.36 

2.683 

0.830 

1.2049 

6.900 

86.25 

377.3 

14.494 

115.95 

2.651 

0.840 

1.1905 

6.983 

87.28 

381.9 

14.321 

114.57 

2.619 

0.850 

1.1765 

7.066 

88.32 

386.4 

14.152 

113.22 

2.588 

0.860 

1.1628 

7.149 

89.36 

391.0 

13.988 

111.90 

2.558 

0.870 

1.1494 

7.232 

90.40 

395.5 

13.827 

110.62 

2.528 

0.880 

1.1364 

7.315 

91.44 

400.1 

13.670 

109.36 

2.500 

0.890 

1.1236 

7.398 

92.48 

404.6 

13.516 

108.13 

2.472 

0.900 

1.1111 

7.481 

93.52 

409.1 

13.366 

106.93 

2.444 

0.910 

1.0989 

7.565 

94.56 

413.7 

13.219 

105.75 

2.417 

0.920 

1.0870 

7.648 

95.60 

418.2 

13.075 

104.60 

2.391 

0.930 

1.0753 

7.731 

96.64 

422.8 

12.935 

103.48 

2.365 

0.940 

1.0638 

7.814 

97.68 

427.3 

12.797 

102.38 

2.340 

0.950 

1.0526 

7.897 

98.71 

431.9 

12.663 

101.30 

2.315 

0.960 

1.0417 

7.980 

99.75 

436.4 

12.531 

100.25 

2.291 

0.970 

1.0309 

8.063 

100.79 

441.0 

12.401 

99.21 

2.268 

0.980 

1.0204 

8.147 

101.83 

445.5 

12.275 

98.20 

2.245 

0.990 

1.0101 

8.230 

102.87 

450.1 

12.151 

97.21 

2.222 

1.00 

1.0000 

8.313 

103.91 

454.6 

12.029 

96.23 

2.200 

1.02 

0.9804 

8.479 

105.99 

463.7 

11.794 

94.35 

2.157 

1.04 

0.9615 

8.645 

108.07 

472.8 

11.567 

92.54 

2.115 

1.06 

0.9434 

8.812 

110.15 

481.9 

11. .348 

90.78 

2.075 

1.08 

0.9259 

8.978 

112.22 

491.0 

11.138 

89.10 

2.037 

1.10 

0.9091 

9.144 

114.30 

500.1 

10.936 

87.49 

2.000 

1.12 

0.8929 

9.310 

116.38 

509.2 

10.741 

85.93 

1.964 

1.14 

0.8772 

9.477 

118.46 

518.3 

10.552 

84.42 

1.930 

1.16 

0.8621 

9.643 

120.54 

527.4 

10.370 

82.96 

1.897 

1.18 

0.8475 

9.809 

122.61 

5.36.4 

10.194 

81.55 

1.865 

1.20 

0.8.333 

9.975 

124.69 

545.5 

10.025 

80.20 

1.8.33 

1.22 

0.8197 

10.142 

126.77 

554.6 

9.860 

78.88 

1.803 

1.24 

0.8065 

10.308 

128.85 

663.7 

9.701 

77.61 

1.774 

1.26 

0.7937 

10.474 

130.93 

572.8 

9.547 

76.38 

1.746 

1.28 

0.7813 

10.640 

133.01 

581.9 

9.398 

75.18 

1.719 

*  Or  of  one  f^ramme  in  cubic  centimeters  ;  strictly  true  only  at  0°  C.  in  vacuo. 
'Multiply  these  fi^uros  by  2  for  weight  of  one  if.  S.  pint  in  ounces  avoirdupois. 

•  Oividc  these  figures  by  2  for  Tolunie  in  pints  of  100  ounces  avoirdupois. 


METROLOGY 
Table  of  Weight  and  Volume  Relations — Conunued 


91 


Specific 
gravity 
apparent 

Specific 

volume 

(volume  of  1 

Weight  of  1 
U.  S.  gallon 
in  pounds 

Weight  of 
100  Huid- 
ounces  in 

Weight  of  1 
fluidounce 

Volume  in 
r.  S.  gallons 
of  100  pounds 

Volume  in 
fluidounci-s 
of  loOounrcs 

Volume  in 

fluidouDC«fl 

of  1000 

25°  C. 
25°  C. 

kilogramme 
iu  literH) 

avoirdu- 
pois 

ounces 
avoirdupois 

in  grains 

avoirdupois 

avoirdupois 

grains 

1.30 

0.7692 

10.807 

135.08 

591.0 

9.253 

74.02 

1.692 

1.32 

0.7576 

10.973 

137.16 

600.1 

9.113 

72.90 

1.667 

1.34 

0.7463 

11.139 

139.24 

609.2 

8.977 

71.82 

1.642 

1.36 

0.7353 

11.305 

141.32 

618.3 

8.845 

70.76 

1.618 

1.38 

0.7246 

11.472 

143.40 

627.4 

8.717 

69.74 

1.594 

1.40 

0.7143 

11.638 

145.47 

636.4 

8.592 

68.74 

1.571 

1.42 

0.7042 

11.804 

147.55 

645.5 

8.471 

67.77 

1.549. 

1.44 

0.6944 

11.970 

149.63 

654.6 

8.354 

66.83 

1.528 

1.46 

0.6849 

12.137 

151.71 

663.7 

8.239 

65.91 

1.507 

1.48 

0.6757 

12.303 

153.79 

672.8 

8.128 

65.02 

1.486 

1.50 

0.6667 

12.469 

155.87 

681.9 

8.020 

64.16 

1.466 

1.52 

0.6579 

12.635 

157.94 

691.0 

7.914 

63.31 

1.447 

1.54 

0.6494 

12.802 

160.02 

700.1 

7.811 

62.49 

1.428 

1.56 

0.6410 

12.968 

162.10 

709.2 

7.711 

61. o9 

1.410 

1.58 

0.6329 

13.134 

164.18 

718.3 

7.614 

60.91 

1.392 

1.60 

0.6250 

13.300 

166.26 

727.4 

7.519 

60.14 

1.375 

1.62 

0.6173 

13.467 

168.33 

736.5 

7.426 

59.41 

1.358 

1.64 

0.6098 

13.633 

170.41 

745.6 

7.335 

§8.69 

1.341 

1.66 

0.6025 

13.799 

172.49 

754.6 

7.247 

57.98 

1.325 

1.68 

0.5952 

13.966 

174.57 

763.7 

7.160 

57.28 

1.309 

1.70 

0.5882 

14.132 

176.65 

772.8 

7.076 

56.61 

1.294 

1.72 

0.5814 

14.298 

178.73 

781.9 

6.994 

55.95 

1.279 

1.74 

0.5747 

14.464 

180.80 

791.0 

6.913 

55.31 

1.264 

1.76 

0.5682 

14.631 

182.88 

800.1 

6.835 

54.68 

1.250 

1.78 

0.5618 

14.797 

184.96 

809.2 

6.758 

54.06 

1.236 

1.80 

0.5556 

14.963 

187.04 

818.3 

6.683 

53.46 

1.222 

1.82 

0.5495 

15.129 

189.12 

827.4 

6.610 

52.88 

1.209 

1.84 

0.5435 

15.296 

191.19 

836.5 

6.538 

52.31 

1.196 

1.86 

0.5376 

15.462 

193.27 

845.6 

6.467 

51.74 

1.183 

1.88 

0.5319 

15.628 

195.35 

854.7 

6.399 

51.19 

1.170 

1.90 

0.5263 

15.794 

197.43 

863.8 

6.331 

50.65 

1.158 

1.92 

0.5208 

15.961 

199.51 

872.8 

6.265 

50.12 

1.146 

1.94 

0.5155 

16.127 

201.59 

881.9 

6.201 

49.61 

1.134 

1.96 

0.5102 

16.293 

203.66 

891.0 

6.137 

49.10 

1.122 

1.98 

0.5051 

16.459 

205.74 

900.1 

6.075 

48.60 

1.111 

2.00 

0.5000 

16.626 

207.82 

909.2 

6.015 

48.12 

1.100 

PRACTICAL    PROBLEMS    AND    EXERCISES 

(Chapter  I. — Metrology) 

illustrating  the  Uses  of  Weights,  Measures,  Specific  Gravity,  and  Specific 

Volume 

(The  anawers  to  these  questions  will  be  found  on  page  1347) 

1.  If  Dover's  powder  contains  one  prain  of  powdered  ipecac,  one  grain  of  pow- 
dered opium,  and  eight  grains  of  powdered  sugar  of  milk,  how  much  of  each  ingre- 
dient will  be  needed  to  make  one  pound  (av.)  ? 

2.  What  is  the  percentage  of  each  ingredient  in  Dover's  powder? 

3.  Add  the  following  together,  giving  the  answer  in  grains  :  Jiv,  9ii,  3vi,  2oz. 

4.  Subtract  3  x  from  10  oz. 


^ 
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5.  How  much  postage  would  be  required  to  send  a  book,  weighing  4lb.  3  oz.,  to 
Brazil,  the  rate  being  one  cent  for  each  2  oz.  or  fraction  ? 

6.  How  many  fluidounces  are  there  in  a  wine  gallon? 

7.  How  many  minims  are  there  in  a  pint? 

8.  In  an  Imperial  pint? 

9.  How  many  grains  are  there  in  4  oz.  of  water? 

10.  Infgiv?  ' 

11.  In  5iv? 

12.  How  many  wine  gallons  are  there  in  40  Imperial  gallons? 

13.  How  many  avoircTupois  pounds  in  5  wine  gallons  of  water  ? 

14.  How  many  fluidrachms  in  an  Imperial  half-pint  of  water? 

15.  A  physician  ordered,  as  an  application  to  a  burn,  4  tablespoonfuls  of  linseed 
oil  to  be  mixed  with  a  teacupful  of  lime  water.  What  are  the  equivalent  quantities 
in  apothecaries'  measure  ? 

16.  A  traveller  was  ordered  by  his  physician  to  take  with  him  on  a  journey 
enough  of  a  quinine  mixture  to  last  five  weeks,  taking  one  teaspoonful  three  times 
a  day  for  the  first  week,  one  twice  a  day  for  the  second  week,  one  once  a  day  for 
the  third  week,  one  four  times  during  the  fourth  week,  and  one  twice  during  the 
fifth  week.  How  many  fluidounces  of  the  mixture  must  the  apothecary  compound 
for  him  ? 

17.  A  physician  wants  a  pharmacist  to  make  him  one  fluidounce  of  a  one  percent, 
aqueous  solution  of  cocaine  hydrochloride.     How  will  he  do  it? 

18.  How  much  quinine,  strychnine,  and  ferric  phosphate  would  be  required  to 
make  a  pint  of  elixir  of  iron,  quinine,  and  strychnine  phosphates,  so  that  each 
teaspoonful  of  finished  elixir  should  contain  ^\  of  a  grain  of  strychnine,  one  grain 
of  quinine,  and  two  grains  of  ferric  phosphate  ? 

19.  What  would  an  Imperial  gallon  of  rose  water  cost  at  the  rate  of  12  cents  a 
pound  (av.)  ? 

20.  A  merchant  offered  to  exchange  2  oz.  of  musk,  valued  at  4  cents  per  grain, 
for  20  Imperial  gallons  of  orange  flower  water,  valued  at  17  cents  per  pound.  How 
much  would  he  gain  or  lose? 

21.  Express  the  following  :  7.5  meters  in  millimeters.  22.  806.23  centimeters  in 
meters.  23.  Six  meters  and  three  decimeters.  24.  Twelve  meters,  five  decimeters, 
four  centimeters,  and  three  millimeters.  25.  Twelve  thousand  five  hundred  and 
forty-three  millimeters. 

26.  Write  one  meter  and  one  millimeter. 

27.  Read  25  Dm. 

28.  Read  25  dm. 

29.  Is  the  equivalent  number  of  centimeters  usually  read  in  practice  instead  of 
using  the  term  decimeters  ? 

30.  Read  1.2  M. 

31.  How  does  this  practice  resemble  that  in  daily  use  in  relation  to  our  decimal 
system  of  coinage  ?     (See  No.  30.) 

32.  Read  4263.678  M. 

33.  Add  816  cm.,  732  dm.,  and  36  mm. 

34.  What  is  the  difference  in  length  between  two  roots,  one  being  5  cm.  long, 
and  the  other  65  mm.  long? 

35.  Divide  3784.128  M.  by  8. 

36.  How  many  square  millimeters  are  there  in  5  square  centimeters? 

Note. — In  square  measure  length  is  multiplied  by  width  (10  X  10  =  100),  hence 
each  denomination  is  increased  or  decreased  by  100  instead  of  by  10  ;  two  decimal 
places  are  therefore  required  to  express  square  measure. 

37.  Write  eight  sq.  meters,  thirty-six  sq.  decimeters. 

38.  Write  eight  8(].  met*;rs,  thirty-six  sq.  decimeters,  eight  sq.  centimeters. 

39.  Write  three  sq.  M.,  three  sq.  dm.,  three  S(|.  cm.,  three  sq.  nun. 

40.  Express  in  figures  twenty  scj.  millimeters,  twenty  sq.  centimeters,  twenty  sq. 
decimeters,  twenty  sfj.  meters. 

41.  Express  in  figures  five  hundred  sq.  meters,  five  hundred  sq.  decimeters,  five 
hundrefl  scj.  miliiiiieters. 

42.  How  many  culjic  centimeters  in  a  cubic  meter? 

Note. — In  cubic  measure  length  is  multiplied  by  width  and  this  by  thickne«B, 
10  X  10  X  10=  1000;  so  that  three  decimal  places  are  required  to  express  cubic 
measure. 
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43.  Express  in  figures  sixty-three  cubic  meters,  sixty-three  cubic  decimeters, 
sixty-three  cubic  centimeters,  sixty-three  cubic  millimeters. 

44.  How  many  cubic  centimeters  in  a  liter? 

45.  What  metric  measure  of  capacity  corresponds  with  a  cubic  decimeter? 

46.  How  many  100  Cc.  bottles  will  be  required  to  hold  five  liters  of  water? 

47.  A  drug  merchant  having  purchased  a  cubic  meter  of  olive  oil,  sold  from  it  at 
different  times  100  liters,  87  liters,  375  Cc,  638  liters.     How  much  had  he  left? 

48.  In  making  one  kilo,  of  U.  S.  1880  compound  spirit  of  juniper,  how  many 
grammes  of  each  ingredient  would  be  required,  the  formula  l)eing  as  follows  :  Oil 
of  juniper  10  parts,  oil  of  caraway  1  part,  oil  of  fennel  1  part,  alcohol  3000  parts, 
water  1988  parts  ? 

49.  How  many  grains  of  each  ingredient  would  be  required  to  make  one  pound 
avoir.  ?     (See  No.  48.) 

50.  What  percentage  of  an  avoirdupois  pound  is  a  troy  pound  ? 

51.  How  much  water  must  be  added  to  a  pint  of  solution  of  ferric  chloride  (con- 
taining 37.8  percent,  of  anhydrous  salt,  specific  gravity  1.387)  to  make  the  solution 
contain  10  percent,  of  anhydrous  salt? 

52.  How  much  of  the  above  solution  of  ferric  chloride  and  how  much  water  must 
be  used  to  make  a  pint  of  solution  containing  20  percent.?     (See  No.  51.) 

53.  If  moist  opium  containing  UU  percent,  morphine  loses  30  percent,  of  its 
weight  by  drying,  how  much  morphine  percent,  will  it  contain  when  dry  ? 

54.  If  one  pint  of  a  solution  contain  704  grains,  how  much  is  there  in  each 
fluidrachm  ? 

55.  If  one  fluidrachm  of  a  solution  contain  3J  grains,  how  much  is  there  in  14j 
fluidounces  ? 

56.  If  8  fluidounces  contain  240  doses,  how  much  in  each  dose  ? 

57.  How  many  doses  of  122  minims  in  122  fluidounces? 

58.  If  96  minims  of  water  will  dissolve  7i  grains  of  salt,  how  much  will  one  pint 
dissolve  ? 

59.  How  much  will  one  pound  avoirdupois  dissolve  ?     (See  No.  58.) 

60.  How  much  will  one  pound  troy  dissolve  ?     (See  No.  58.) 

61.  If  Liquor  Acidi  Arsenosi  contains  37  grains  of  arsenic  trioxide  in  8  fluid- 
ounces,  what  fraction  of  a  grain  (exactly)  is  there  in  a  fluidrachm? 

62.  If  Liquor  Ferri  Citratis  (U.  S.  P.  1890)  (specific  gravity  1.250)  contains  35.5 
percent,  of  anhydrous  salt,  how  much  of  the  anhydrous  salt  is  contained  in  1  pint? 

63.  How  much  in  one  fluidrachm  ?     (See  No.  62.) 

64.  If  Liquor  Ferri  Nitratis  (U.  S.  P.  1890)  contains  6  percent,  of  anhydrous  salt 
(specific  gravity  1.050),  how  much  of  the  salt  is  there  in  each  fluidounce? 

65.  If  Liquor  Ferri  Subsulphatis  (specific  gravity  1.548)  contains  43.7  percent,  of 
basic  ferric  sulphate,  how  much  of  the  salt  is  contained  in  one  pound  avoirdupois? 

66.  How  much  in  one  pint?     (See  No.  65.) 

67.  How  much  in  one  fluidrachm  ?     (See  No.  65.) 

68.  How  many  minims  would  contain  10  grains  ?     (See  No.  65.) 

69.  Liquor  Ferri  Tersulphatis  (specific  gravity  1.432)  contains  36  percent,  of 
normal  ferric  sulphate      How  much  in  Oi? 

70.  If  Liquor  Acidi  Arsenosi  contains  74  grains  of  arsenic  trioxide  in  Oi,  what 
quantity  of  the  liquid  contains  one  grain  ? 

71.  How  many  pills  of  235  mgm.  can  be  made  from  a  mass  weighing  423  grammes? 

72.  How  many  cubic  inches  are  there  in  one  liter  (1  liter  ^2.1134  pints)  ? 

73.  What  part  of  a  liter  is  a  pint  (to  four  decimal  places)  ? 

74.  How  many  Cc.  in  a  cubic  foot  (1  Cc.  being  equal  to  0.061028  cubic  inches)  ? 

75.  How  many  Cc.  in  a  quart  (1.  L.  =  33.815  fl.  oz.)  ? 

76.  How  many  pints  in  one  cubic  meter  (1  deciliter  being  equal  to  3.3815  fluid- 
ounces)  ? 

77.  How  many  fluidrachms  in  a  liter? 

78.  How  many  grammes  in  one  pound  avoirdupois? 

79.  How  many  grammes  in  a  quart  of  a  liquid  of  specific  gravity  1.45  (1  gramme  =-• 
15.432  grains)  ? 

80.  How  many  milligrammes  in  one  pound  troy  ? 

81.  How  many  centimeters  in  one  yard  (1  mm.  ^0.03937  inch)? 

82.  What  is  the  weight  in  grammes  of  14  cubic  centimeters  of  mercury,  its 
specific  gravity  being  13.5  ? 

83.  What  is  the  weight  in  grammes  of  555  cubic  centimeters  of  sulphuric  acid  of 
specific  gravity  1.84? 

83a.  What  is  its  weight  in  kilogrammes?     (See  No.  83.) 
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836.  What  is  its  weight  in  milligrammes?     (See  No.  83.) 

84.  How  many  meters  are  therein  a  mile  (1  meter  ^ 39.37043  inches)  ? 

85.  How  many  inche-s  in  1833  centimeters? 

86.  How  many  grains  of  compound  extract  of  colocynth  are  required  to  make 
144  compound  cathartic  pills  (there  being  65  grs.  in  50  pills)? 

87.  How  much  jalap  is  contained  in  one  pound  avoirdupois  of  compound  powder 
of  jalap  (the  official  process  ordering  35  parts  in  100)? 

S8.  What  percentage  must  be  added  to  400  minims  to  bring  the  measure  up  to 
one  fiuidounce  ? 

89.  If  32.4  grammes  be  divided  into  144  pills,  what  is  the  weight  of  each  pill  in 
grains  ? 

90.  If  46.656  grammes  be  divided  into  144  pills,  what  is  the  weight  of  each  pill 
in  grammes  ?     What  in  grains  ? 

91.  How  much  valerian  must  be  used  to  make  4  pints  of  tincture,  so  that  each 
fluidrachm  shall  represent  10|^  grains  ? 

92.  If  a  Seidlitz  powder  is  composed  of  35  grains  of  tartaric  acid,  120  grains 
sodium  bicarbonate,  and  40  grains  Rochelle  salt,  how  much  Rochelle  salt  must  be 
used  to  make  enough  Seidlitz  mixture  to  put  up  one  gross  of  boxes  of  Seidlitz 
powders,  each  box  to  contain  ten  doses  ? 

93.  How  much  sodium  bicarbonate?     (See  No.  92.) 

94.  How  much  tartaric  acid  ?     (See  No.  92.) 

95.  How  many  deciliters  of  oil  (specific  gravity  0.905)  will  a  bottle  hold  which 
weighs,  when  full  of  water,  1050.5  Gm.,  the  weight  of  the  bottle  being  610.5  Gm.? 

96.  If  a  body  weighs  2.31  kilogrammes  in  air  and  1 .76  kilogrammes  in  water, 
what  is  its  specific  gravity  ? 

97.  A  piece  of  lead  weighs  148.392  pounds,  and  measures  12  inches  long,  6  inches 
wide,  and  5  inches  thick  (cu.  in.  water  =  252.+  gr.) .     What  is  its  specific  gravity  ? 

98.  A  piece  of  zinc  weighs  in  air  77.88  grains,  in  water  65.88  grains.  What  is  its 
specific  gravitv  ? 

99.  What  is  its  specific  volume  ?     (See  No.  98.) 

100.  What  is  the  weight  of  a  piece  of  iron  measuring  50  cm.  long,  6  cm.  wide, 
and  2  cm.  thick,  its  specific  gravity  being  7.8  ? 

101.  What  is  the  length  of  a  bar  of  iron  8  cm.  wide,  5  cm.  thick,  its  specific 
gravity  being  7.8  and  its  weight  195  kilogrammes? 

102.  What  is  the  weight  of  a  piece  of  iron  measuring  4  decimeters  long  by  1  deci- 
meter wide  and  7  centimeters  thick  (specific  gravity  7.8)  ? 

103.  One  pound  av.  of  lead  shot  is  put  into  a  bottle,  and  it  is  then  filled  with 
water  and  found  to  weigh  25566  grains  (the  bottle  when  filled  with  water  alone 
weighs  19174  gr.).     What  is  the  specific  gravity  of  the  lead  shot? 

104.  What  is  the  specific  gravity  of  a  substance  of  which  9.7  Cc.  equal  40.74  Gm  ? 

105.  What  is  thespecific  gravity  of  a  liquid  of  which  one  pound  avoirdupois  will 
measure  one  pint? 

106.  If  52.98  Cc.  of  a  liquid  weigh  1207  grains,  what  is  its  specific  gravitv,  and 
what  is  the  liquid  (Oi  =  473.18  Cc.)  ? 

107.  If  65.008  Cc.  of  a  liquid  weigh  1250  grains,  what  is  its  specific  gravity,  and 
what  is  the  liquid? 

108.  What  is  the  weight  in  grammes  of  one  pint  of  glycerin  (Oi  =  473.18  Cc.)? 

109.  What  is  the  weight  in  grammes  of  one  fiui(iounce  of  glycerin? 

110.  What  is  the  weight  of  Oi  chloroform  in  grammes  (specific  gravity  1.476)? 

111.  What  is  the  weight  of  one  fluidounco  of  chloroform  in  grammes? 

112.  What  part  of  a  liter  is  a  )>int  (to  four  decimal  places)  ? 

113.  What  part  of  a  gallon  is  a  tluidrachin  ? 

114.  What  [tart  of  a  gallon  an*  .32  inininis? 

115.  What  i)art  of  one  pound  avoirdupois  arc  1'  ounces  troy? 

116.  What  is  the  siM-cific  gravity  of  a  piece  of  wood  which  weighs  in  air  177.45 
grains?  A  piece  of  brass  weighs  6H.25 grains  when  immersed  in  wat<?r.  The  wood 
an<l  brass  together  immersed  in  wat<'r  weigh  35.7  grains. 

117.  A  piece  of  woo<l  (specific  gravity  1.6).  when  wtMghed  in  oil  of  turpentine 
(specific  gravity  -  0.87) ,  loses  21 7.5  grains  in  wt>ight.  What  is  it.'^  weight  ?  (Its  loss 
in  weight  (in  oil)  divi<le<I  by  the  specific  gravity  of  the  oil  is  ecjual  to  its  loss  of 
weight  in  water.     This  multiplied  by  its  specific  gravity  gives  its  weight.) 

118.  A  bottle  full  of  wat«T  weighs  .31  oiuic»'s  avoirdu|>ois  ;  the  same  bottle  filled 
with  oil  (specific  gravity  0.91)  weighs  29  ounces,  245  grains  avoir<lu|)ois.  How 
manv  avoirdupois  ounces  of  water  will  the  bottle  hola?  What  is  the  weight  of 
the  bottle? 
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Note. — To  find  the  capacity  divide  the  difference  between  the  two  weights  by 
the  difference  between  the  two  specific  gravities. 

119.  How  many  Co.  would  the  same  bottle  hold  ?     (See  No.  118.) 

120.  What  is  the  weight  of  a  piece  of  iron  25  inches  long,  4  inches  wide,  and  2 
inches  thick,  its  specific  gravity  being  7.8  (cu.  in.  water  —  252.509  gr.)? 

121.  What  is  the  capacity  in  Cc.  of  a  vessel  which  will  hold  2  pounds  avoirdupois 
of  glycerin? 

122.  If  one  pound  avoirdupois  of  lead,  when  weighed  in  water,  loses  611  grains, 
what  is  its  specific  gravity? 

123.  A  bar  of  iron,  when  immersed  in  water,  loses  13  percent,  of  its  weight. 
What  is  its  specific  gravity  ? 

124.  A  piece  of  copper,  when  immersed,  loses  ^  of  its  weight.  What  is  its  specific 
gravity  ? 

125.  A  troyounce  of  silver,  when  weighed  in  water,  weighs  434.72  grains.  What 
is  its  specific  gravity  ? 

126.  A  druggist  proposes  exchanging  5  pints  of  phenol  (specific  gravity  1.065), 
valued  at  40  cents  per  pound  (avoirdupois) ,  for  5  pints  of  glycerin  (specific  gravity 
1.25),  valued  at  32  cents  per  pound.  Does  he  gain  or  lose  by  the  exchange,  and 
how  much  ? 

To  find  the  specific  gravity  of  a  liquid  by  immersing  a  solid  in  it :  Immerse  in  it 
a  solid  of  knoivn  specific  gravity  and  weight ;  carefully  note  its  loss  of  weight  when  thus 
immersed  ;  then  use  the  proportion  :  As  ite  weight  in  air  is  to  its  specific  gravity,  so  is  its 
loss  of  weight  irhen  immersed  in  the  liquid  to  the  specific  gratnty  of  that  liquid.  If  the 
weight  of  the  solid  is  made  the  same  number  in  grains  as  its  specific  gravity,  its 
loss  of  weight,  when  immersed  in  the  liquid,  is  equal  to  the  specific  gravity  of  the 
liquid. 

127.  A  piece  of  iron  weighs  1560  grains  ;  its  specific  gravity  is  7.8.  When  im- 
mersed in  syrup  it  loses  262  grains  weight.  What  is  the  specific  gravity  of  the 
syrup? 

128.  A  piece  of  aluminum  weighing  256  grains,  having  the  specific  gravity  2.56, 
loses  82  grains  when  immersed  in  a  liquid.  What  is  the  specific  gravity  of  the 
liquid  ?     What  is  the  liquid  ? 

129.  What  is  the  volume  of  a  block  of  ice  12  feet  long,  8  feet  wide,  and  2  feet 
thick  ?  What  is  its  weight,  and  how  many  cubic  feet  of  water  will  it  yield  when 
melted,  supposing  that  water  upon  freezing  increases  in  volume  y'j?  (See  No.  120.) 

130.  How  many  gallons  and  parts  and  how  many  pounds  and  parts  of  water  will 
it  take  to  fill  a  vessel  14  inches  wide,  21  inches  long,  and  9  inches  deep  (cu.  m. 
water  =  252.509gr.)? 

131.  What  is  the  specific  volume  of  mercury? 

132.  What  is  the  specific  volume  of  diluted  sulphuric  acid  ? 

133.  What  is  the  specific  volume  of  glycerin  ? 

134.  What  is  the  specific  volume  of  iodoform  (specific  gravity  4)? 

135.  How  much  (wine  measure)  will  one  pound  (avoirdupois)  tincture  of  chloride 
of  iron  measure  (specific  gravity  =  1.005)? 

136.  If  65.1  Gm.  of  Rochelle  salt  be  divided  into  seven  powders,  what  would  be 
the  volume  of  water  equal  to  the  weight  of  one  powder? 

137.  How  much  silver  nitrate  must  be  used  to  make  2  fluidounces  of  a  4  per- 
cent, solution  of  the  nitrate  ?    (See  No.  17.) 

138.  A  bottle  when  filled  with  syrup  (specific  gravity  1.31)  contains  23.58  ounc« 
(av.).     How  much  nitric  acid  (specific  gravity  1.42)  will  it  contain? 

139.  A  bottle  when  filled  with  syrup  (specific  gravity  1.31 )  weighs  36  ounces,  285 
grains  (av.),  when  filled  with  oil  (specific  gravity  0.9)  it  weighs  30  ounces,  21S 
grains.    What  is  the  weight  of  the  bottle  ?  Of  the  syrup  ?  Of  the  oil  ?  (See  No.  118.) 

140.  A  bottle  when  filled  with  syrup  (specific  gravity  1.31)  weighs  34.96  ounces 
(av.),when  filled  with  nitric  acid  (specific  gravity  1.42)  it  weighs  36.72  ounces. 
What  is  the  weight  of  the  bottle,  and  how  nuichwater  will  it  iiold?  (See  No. 
118.) 

141.  A  bottle  filled  with  water  weighs  32  ounces  (av.) ;  when  filleil  with  cliloro- 
form  (specific  gravity  1.47)  it  weighs  39.755  ounces  (av.) ;  when  filled  with  acid  it 
weighs  34.64  ounces.     What  acid  does  it  contain?     (vSee  No.  118.) 

142.  In  a  mixture  of  lard  2  pounds,  wax  4  pounds,  and  spermaceti  1  pound,  what 
is  the  percent,  of  each  constituent  in  the  whole  amount? 

143.  How  many  grammes  of  each  of  the  foregoing  ingreilients  would  be  required 
to  make  one  kilogramme  of  the  mixture? 
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144.  If  I  purchase  500  grammes  of  ether  for  75  cents,  and  sell  4  fiuidounces  for 
50  cents,  what  percent,  profit  do  I  make  ? 

145.  If  a  druggist's  pound  weight  is  65  grains  lighter  than  it  should  be,  what 
percent,  increase  of  profit  does  he  make  upon  goods  sold  by  it  as  compared  with  a 
correct  weight  ? 

146.  AVhat  will  be  the  value  of  2405.365  grammes  of  opium  at  |13.50  per  kilo- 
gram ine  ? 

147.  How  many  fiuidounces  of  creosote  are  required  to  fill  4  gross  of  5  minim 
capsules  ? 

148.  How  much  of  each  ingredient  will  be  required  to  make  60  grammes  of  com- 
pound morphine  powder  according  to  the  following  formula  : 

Morphine  sulphate 1.5  Gm. 

Camphor 32.0  Gm. 

Glycyrrhiza 33.0  Gm. 

Precipitated  calcium  carbonate 33.5  Gm. 

149.  What  will  be  the  value  of  125  grammes  of  lactucarium  at  $12.50  per  kilo- 
gramme ? 

150.  How  many  ounces  avoirdupois  in  one  pound  troy? 

151.  How  many  troy  ounces  in  one  pound  avoirdupois? 

152.  How  many  pounds  avoirdupois  in  one  gallon  of  water? 

153.  How  many  pounds  troy  ?     (See  No.  152.) 

154.  How  many  pounds  avoirdupois  in  one  gallon  of  honey  (specific  gravity 
1.370)  ? 

155.  What  percent,  of  an  avoirdupois  ounce  is  a  grain  ? 

156.  What  percent,  of  an  avoirdupois  pound  is  a  grain  ? 

157.  What  factor  would  you  use  in  converting  fiuidounces  into  avoirdupois 
ounces  ? 

158.  What  factor  would  you  use  in  converting  avoirdupois  ounces  into  fluid- 
ounces  ? 

159.  If  I  sell  two-fifths  of  an  ounce  of  oil  of  rose  for  three-sevenths  of  the  cost  of 
the  entire  ounce,  what  percent,  do  I  gain  or  lose  ? 

160.  From  a  one  pound  can  of  opium  the  following  quantities  have  been  removed  : 
3  ounces,  1|  ounces,  1.64  ounces,  175  grains,  2  grammes.  How  much  opium  remains 
in  the  can  ? 

161.  How  many  fiuidounces  will  be  contained  in  a  box  5  cm.  long,  5  cm.  wide, 
and  5  cm.  deep  ? 

162.  If  you  received  an  order  to  spread  a  plaster  8  by  12  cm.,  what  size  in  inches 
would  you  give? 

163.  A  druggist  orders  a  five  inch  funnel,  but  receives  one  measuring  12  cm.  Is 
the  one  sent  larger  or  smaller  than  the  one  desired,  and  how  much  ? 

164.  If  a  pint  of  water  weighs  7291.2  grains,  how  many  grains  of  solid  matter 
are  present  in  a  gallon  of  water  containing  58  parts  of  solid  matter  in  the  million  ? 

165.  If  a  prescription  calls  for  75  pills  each  to  contain  200  mgm.  of  (juinine  sul- 
phate, how  many  grains  of  quinine  sulphate  would  be  required  to  make  the  whole 
number  of  pills? 

166.  If  1  pay  $1.(X)  a  kilogramme  for  asubstiince  which  I  sell  for  10  cents  an  ounce 
retail,  what  percent,  profit  do  I  make? 

167.  If  500  Cc.  of  ollictial  alcohol  be  mixed  with  500  Cc.  of  water,  and  the  con- 
traction in  volume  amounts  to  30  Cc,  what  will  be  the  percent.,  by  volume,  of  offi- 
cial alcohol  in  the  resulting  mixture? 

168.  What  will  be  the  cost  of  the  mixture,  per  pint,  with  alcohol  costing  $2.40 
per  gallon.      (S(*  No.  167.) 

169.  How  many  Cc.  of  camphorate<l  tincture  of  opium  represent  1  gramme  of 
mor7>hine,  if  10<X)  Cc.  represent  4  granunes  of  powdered  opium  (12  i)ercent.)? 

170.  If  tincture  of  opium  is  found  to  contain  1.45  grammes  of  crystallized 
morphine  in  each  100  Cc,  how  much  diluted  alcohol  must  be  added  to  each  pint 
to  reduce  it  to  the  official  mininunn  strength  (1.2  (Jm.  in  100  Cc.)  ? 

171.  How  many  ('c  of  odicial  ininiinuin  strength  tinc^ture  of  opium  can  be 
made  frinn  123  grammes  of  granulated  ojtium,  assaying  13.25  percent,  morphine? 
(See  No.  170.) 

172.  If  10  avnirduf)oi3  pounds  of  a  solution  contain  8  avoirdupois  ounces  of 
wxlium  <-lilori(lc,  what  is  the  percentage  strength  of  the  solution? 

173.  How  much  salt  an<l  how  much  water  would  be  required  to  make  15  avoir- 
dapois  pounds  of  a  5  percent,  solution  ? 
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174.  If  3  grammes  of  potassium  nitrate  are.  dissolved  in  27  grammes  of  water, 
what  is  the  percentage  strength  of  the  solution? 

175.  If  J  ounce  of  cocaine  hydrochloride  be  dissolved  in  1  fluidounce  of  water, 
what  will  be  the  percentage  strength  of  the  solution? 

176.  What  will  be  the  percentage  strength  of  I  ounce  troy  if  dissolved  in  the 
same  amount  of  water? 

177.  How  much  corrosive  sublimate  must  be  used  to  make  1  pint  of  a  1-2(XX) 
solution  ? 

178.  How  much  nmst  be  used  to  make  a  liter  of  a  1-8000  solution? 

179.  If  1  troyounce  of  sodium  chloride  be  dissolved  in  1  pint  of  water,  what 
is  the  percentage  strength  of  the  resulting  s<jlution  ? 

180.  Boric  acid  is  souble  in  18  parts  of  water.  What  is  the  percentage  strength 
of  a  saturated  solution? 

181.  What  percent,  of  sugar  is  there  in  a  syrup  made  by  dissolving  1  avoirdupois 
pound  of  sugar  in  1  pint  of  water  ? 

182.  What  will  be  the  percent,  if  1  pound  troy  of  sugar  is  used? 

183.  How  much  phy.so.stigmine  salicylate  will  be  required  to  make  approxi- 
mately 1  fluidounce  of  a  2  percent,  solution? 

184.  Potassium  iodide  is  soluble  in  about  three-fourths  of  its  own  weight  of 
water.     What  is  the  percentage  strength  of  a  saturated  solution? 

185.  How  many  grammes  of  mercuric  chloride  will  bere<iuired  to  make  100  Co. 
of  a  solution,  10  Cc.  of  which  when  added  to  990  Cc.  of  water  will  make  a  solution 
containing  the  equivalent  of  1  grauune  in  2000  Cc.  ? 

186.  If  the  specific  gravity  of  acetone  is  0.79,  what  will  2  fluidounces  weigh  in 
grammes  ? 

187.  What  is  the  value  of  4  pints  of  glycerin,  specific  gravity,  approximately, 
1.25,  at  18  cents  X)er  pound  avoirdupois? 

188.  Which  is  heavier  and  how  much,  1  fluidounce  of  mercury,  specific  gravity, 
approximately,  13.50,  or  1  pint  oil  of  turpentine,  specific  gravity,  approximately, 
0.850? 

189.  What  is  the  value  of  5  avoirdupois  pounds  of  spirit  of  nitrous  ether, 
specific  gravity  0.820,  at  40  cents  per  pint? 

190.  What  will  be  the  co.st  of  a  gallon  of  extract  of  witchhazel,  if  the  distillate 
costs  35  cents  a  gallon,  and  12  percent.,  by  volume,  of  alcohol,  costing  5!2.75  a  gallon, 
is  added  to  it  for  preservation  ? 

191.  A  formula  calls  for  246  grammes  of  nitric  acid,  specific  gravity  1.414.  On 
account  of  the  corrosive  nature  of  the  acid  it  is  advisable  to  measure  it.  How 
many  Cc.  will  be  required  ? 

192.  If  1  pint  of  syrup,  specific  gravity  1.313,  be  mixed  with  500  Cc.  of  gly- 
cerin, spe(;ific  gravity  1.246,  how  many  troyounces  will  the  mixture  weigh? 

193.  What  size  bottle  in  fluidounces,  ap])roximately,  will  be  required  to  hold 
1  avoirdupois  pound  of  ether? 

194.  Five  hundred  grammes  of  chloroform?     (See  No.  193.) 

195.  One  troy  pound  of  olive  oil?     (See  No.  193.)  * 

196.  One  avoirdupois  pound  of  bromoform?     (.See  No.  193.) 

197.  One  avoirdupois  pound  of  mercury?     (See  No.  193.) 

198.  How  much  salicylic  acid,  ami  how  much  monohydrated  sodium  carlwnate 
would  you  use  to  make  240  grains  of  sodium  salicylate,  when,  by  referring  to  the 
saturation  tables  of  the  Pharmacopoia,  it  will  be  found  that  UX)  part>;  of  salicylic 
acid  require  45.18  parts  of  monoliydrated  sodium  carl^onate  to  combine  to  form 
115.97  parts  of  sodium  salicylate? 

199.  How  much  of  each  will  be  required  to  make  100  grammes  of  the  salt? 

200.  What  will  it  cf)st  to  make  a  pound  of  sodium  salicylate,  if  the  salicylic  acid 
costs  50  cents  a  pound,  and  the  monohydrated  sodium. carbonate  costs  15  centa  a 
pound,  allowing  10  cents  for  labor  ? 


Allig^ation  Applied  to  Pharmacy 

(The  an.'swers  tn  these  que.^tions  will  In'  t'oun.l  in  tho  Ajipomlix) 

Rules  for  ascertaining  the  (|uautitit's  of  drugs  of  different  percentages  of  strength, 
to  be  used  in  making  a  mixture  of  definite  strength  ;  also  of  liquids  where  no 
change  of  volume  takes  place  when  mixed. 

7 
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Percentages 

Rule. —  Write  the  percentages  of  the  different  ingredients  in  a  horizontal  row  ;  connect 
vnth  a  line  each  percentage  which  is  greater  than  that  of  the  mixture  sought  ivith  one  that 
it  less,  and  each  one  that  is  less  than  that  of  the  mixture  sought  with  one  that  is  greater  ; 
then  write  the  difference  between  the  percentage  of  the  mixture  sought  and  that  of  each  of 
the  ingredients  under  the  percentage  of  the  other  ingredient  or  ingredients  with  which  it  is 
connected  by  the  line.  The  figures  thus  placed  under  each  percentage  will  be  found  to 
indicate  the  proportionate  parts  {by  weight)  of  each  ingredient  to  be  used. 

It  is  apparent  that  where  there  are  more  than  two  ingredients  there  will  be  an 
indefinite  number  of  ratios.  Either  one  of  the  ingredients  of  less  strength  than 
the  mixture  may  vary,  and  therefore  one  or  more  of  the  other  ingredients  must 
vary  correspondingly. 

The  same  rules  are  applicable  to  liquids  of  different  specific  gravities  (where  no 
change  of  volume  takes  place  when  they  are  mixed),  writing  "specific  gravities" 
in  places  of  "  percentages."' 

Specific  Gravities 

RvLE. —  Write  the  specific  graritiex  of  the  different  ingredients  in  a  Itorizontal  roiv  ;  con- 
nect with  a  line  each  specific  gratify  ichicit  is  greater  titan  that  of  the  ini.dnre  sought  with 
one  that  is  less,  and  each  one  that  is  less  than  that  of  the  mixtare  sought  with  one  that  is 
greater  ;  then  write  the  difference  between  the  specific  gravity  of  the  mixture  sought  and 
that  of  each  of  the  ingredients  under  the  specific  gravity  of  the  other  ingredient  or  ingre- 
dients with  which  it  is  connected  by  the  line.  The  figures  thus  placed  under  each  specific 
gravity  uAll  be  found  to  indicate  the  proportionate  parts  {by  measure)  of  each  ingredient 
to  he  used. 

1.  In  what  proportion  must  two  quantities  of  powdered  opium,  containing 
respectively  7  and  18  percent,  of  morphine,  be  mixed  so  that  the  mixture  shall 
contain  16  percent.  ? 

16 

I 1  Answer  Proof 

7  18  2  parts  of    7  percent.  2  X    7  =    14 

2  9  _9  parts  of  18  percent.  9  X  18  =  162 

11  parts  11)176 

16 

2.  In  what  proportions  to  yield  a  mixture  of  12  percent.?     (See  No.  1.) 

3.  In  what  proportions  maj'  three  quantities,  containing  respectively  7,  16,  and 
18  percent.,  be  mixed  so  that  the  mixture  shall  contain  14  percent.  ? 

14  Answer 

1 1 1          I  6  parts  of    7  percent.  :=             42 

7         16       18  7  parts  of  16  percent.  .     —            112 

2*77  7  parts  of  18  percent.  :=           126 

J 20  parts  2.0)28^0 

6  14 

When  (here  are  three  or  more  ingredients  the  proportion  of  these  may  be  varied  indefi- 
nitely, n.s  will  appear  from  the  following  : 

In  the  preceding  example  suppose  that  only  1  part  of  that  containing  IH  per- 
cent., and  tlie  same  number  of  parts  containing  7  percent,  as  before  be  used,  it  will 
then  require  more  than  7  parta  of  that  containing  18  percent,  to  make  the  mixture 
contain  14  j)ercent. 

When  the  (putnlities  of  more  than  one  ingredient  are  given,  each  ipiantity  maybe  )nul- 
tiplied  by  its  percentage  and  the  .sum  of  the  products  divided  by  the  sum  of  the  quantities  ; 
thi«  will  give  the  mean  percentage  <f  the  tpiaptities. 

6  X    7  =  42 
1  X  16=i6 

7  )58_ 

8^  percent. 

^  Of  coursp,  mixed  liquids  which  pontraot  mny  be  nllowcd  to  et^nd  until  contraction  cca.'»c8, 
and  .sufficient  licjuid  ciin  then  be  nddo<l  to  make  up  the  intended  measure. 
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1^  and  it  will  require  4  parts  of  82  percent,  and  5i  parts  of  18  per- 

cent, to  make  a  mixture  containing  14  percent.     Now  if  4  parts 


g2  18     of  8s  percent,  require  bi  parts  of  18  percent.,  then  7  parts  of  Si 

T- 55    percent,  will  require   10  parts  of  18  percent.,  or  4  :  5i  :  :  7  :  10  ; 

"'    therefore  the  mixture  will  be^ 

6  parts  of    7  percent.  6  X    7  =    42 

1  part   of  16  percent.  1  X  16  =    16 

10  parts  of  18  percent.  10  X  18  =  180 

17  y238'(14 

17 
68 

The  different  percentagei^  mai/  be  connected  in  various  ways,  care  being  taken  that  in 
ererg  case  one  lurger  than  the  required  mixture  shall  be  connected  uith  one  smaller,  but 
every  one  muM  he  counpctrd  uith  some  other. 

4.  In  what  proportions  may  four  quantities,  containing  respectively  7, 8, 16,  and 
18  percent.,  be  mixed  so  that  the  mixture  shall  contain  14  percent.? 

14  Answer 

I          I        — I  I               4  parts  of  7  percent.  =  28 

7        8         16  18              2  parts  of  8  percent.  =  16 

4        2          6  7               6  parts  of  16  percent.  :=  96 

_7  parts  of  18  percent.  --^  Jl26_ 

Or,  19  parts  19)266(14 

1 4  Aihturr 

1  1,  2  parts  of  7  percent.  =  14 
7        8        lb  18              4  parts  of  8  percent.  =-  '     32 

'  7  parts  of  16  percent.         =:        112 

2  4         7         6  (^  parts  of  18  percent.         ^        108^ 

19  parts  19)266(14 

5.  In  what  proportions  may  four  quantities,  containing  respectively  9,  15,  16, 
and  18  percent.,  be  mixed,  so  that  the  mixture  shall  contain  14  percent.  ? 

14 


!lr- 

— , 

1 

1 

9 

15 

16 

18 

1 

5 

5 

5 

2 

4 

6.  In  what  proportions  may  five  quantities,  containing  respectively  7,  8,  9,  11, 
and  16  percent.,  be  mixed,  so  that  the  mixture  shall  contain  12  percent.? 

7.  How  much  of  each  kind  of  scammony,  containing  respectively  77  percent., 
83  percent.,  and  92  percent,  of  resin,  may  be  used  to  make  a  mixture  containing  85 
percent.  ? 

8.  How  much  scammony  of  90  percent,  must  be  mixe<i  with  7  ounces  of  80  per- 
cent and  5  ounces  of  82  percent,  to  make  the  mixture  contain  85  percent,  of  resin  ? 

7  oz.  X  80  percent.  =  560  )   _  ,.,  ,  r.^,  _e_„e_t 

5  oz.  X  82  percent.  =  410  (  ~  ^-  "^^^  "'  ^^  percent. 

12)970 

m 

85  Then  if  5  ounces  of  the  mixture  require  4.!  ounces  of  90  per- 

I         cent.,  12  ounces  of  mixture  will  recjuire  10  ounces  of  90  yter- 

S^ ^        cent     5  :  4,(  :  :  12  :  10 

5  4^  7  oz.  X  80  percent.  -^    560 

5  oz.  X  82  percent.   -    410 
10  oz.  X  90  percent  —    9(X) 

22  22)1870(85 

176 
110 
110 
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.  What  quantities  (by  measure)  of  glycerin  (specific  gravity  1.246)  and  alcohol 
citic  gravity  0.816)  must  be  niixeil  to  have  the  specific  gravity  1.000? 


9. 
(spec 

1.000  1«4  glvcerin  184  X  1.246  =  229.264 

( !  ^6  alcohol  246  X  0.816  =  200.736 

i^i6 qM6  43Q  430.000 

184  246  430 -i- 430=  1.000 

10.  "What  (luantities  (by  measure)  of  glycerin  (specific  gravity  1.250)  and  fliluted 
alcohol  (specific  gravity  0.928)  must  l)e  mixed  to  have  the  specific  gravity  1.000? 

11.  How  much  each  oi  alcohol  94  jtercent.  and  60  ])ercent.  nmst  be  used  to  make 
100  ounces  (by  weight)  of  80  percent. ? 

80 


94 60  100.00 

~^Q  YT  17  :  10  :  :  100  :  58.82  _5S.82  of  94  percent. 

Or,     10  7  41.18  of  60  percent. 

When  the  quantity  of  one  of  the  ingredients  is  given,  to  find  the  quantities  of 
the  other  ingredients  : 

J'rtxrcil  fis  hefotr  to  Jiiid  (lie  ratios  of  the  iiicjredientx  ;  then  bi/  proportion :  As  the 
ratio  of  tliat  iii(pr<iieid  of  irhich  the  qaantitji  is  giren  is  to  its  rjianitili/,  so  is  the  ratio  of 
each  iiKjredieiit  to  its  f/Haiillt!/. 

12.  How  much  alcohol  (sj)ecifi(!  gravity  0.820)  and  how  much  glycerin  (specific 
gravity  1.25)  must  ])e  mixed  with  24  Cc.  of  syrup  (sjyecific  gravity  1.31 )  to  make 
250  Cc.  of  mixture  having  the  specific  gravity  1.000  (no  allowance  for  contraction)  ? 

250  250.00 

_24  31.44 

226  226)218.56(0.967 

.2034 
1516  24  parts  specific  gravity  1.310 

1356  226  parts  specific  gravity  0.967 

1600 
1582 
18 
0.967  283  alcohol,  X  0.820  =  232.0 

I 1  147  glycerin,  X  1-250  =  183.5 

0:820 L25_  430^'  415.5 

283  -147  430)415.5(0.966  + 

3870 
2850 
2580 
2700 
If  430  parts  of  mixture  require  283  alcohol,  how  much  will  226  require? 
430  :  283  :  :  226  :  148.7  ;  then  226  —  148.7  =  77.3 
148.7  ('c.  alcolKil,  77.3  ('c.  glycerin,  24  Cc.  syrup 
When  the  <|nantity  of  more  than  one  ingn'(li('nt  is  given,  «'ach  quantity  may  be 
nniltiplicd   hy  its  specific  gravity  and  the  sum  of  the  product  divided  hy  the  sum 
of  the  ((uantities  ;  this  will  give  the  mean  specific  gravity  of  the  (piantities. 

13.  In  what  proi)ortioMS  must  3  pints  each  of  alcohol  (specific  gravity  0.935 
and  0.865)  Im-  mixed  with  alcohol  of  specific  gravity  0.820 so  that  the  ndxture  shall 
have  the  specific  gravity  O.H35? 

3  X  0.935  .-  2805 

3  X  0.865  =  2595  ;^  j,i„ts  of  0.9.35  and  3  pints  of  0.865  are  equal  to  6 

6  6)5400  pints  oi  0.900  (mean  si)ecilic  gravity). 

900 

Then, 

as  3  pints  of  specific  gravity  0.9(K)  arc  retpiired  to  be 
0.«3S  mixcfl  with  13piMtsof  O.S2()  to  make  the  specific  grav- 

■  —  ity  O.H:i5,  ,«o  6  pints  will  nM|uire  twice  13  ])ints,  or26 

pints  of  alcohol  (specific  gravity  0.820) ,  to  be  added 
U>  3  i>inls  each  of  0.S65  and  0.935  to  bring  the  whole 


a820 0.900 

m    '         '  15 


13  3  to  specific  gravity  0.835. 
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14.  How  much  opium  containing  8  percent,  of  morphine  nm.st  be  mixed  witli 
10  troy  ounces  of  opium  containing  17  percent,  to  make  the  mixtui'e  contain  12 
percent.  ? 

15.  How  much  opium  of  10  percent,  must  be  mixed  with  1  troy  ounce  (tf  opium 
of  12  percent,  to  make  the  mixture  18  percent.  ? 

16.  How  mu(;h  scammony  containing  92  percent,  of  resin  must  be  mixed  with  1 
troy  ounce  of  75  percent,  to  make  the  mixture  c<jntain  85  percent,  of  resin? 

17.  How  nmch  alcohol  of  35  percent,  (by  weight)  will  1  quart  of  alcohol  of  92.8 
percent,  (by  weight)  make  on  dilution  with  water? 

18.  How  much  opium  of  I62  percent,  must  be  mixed  with  4  ounces  (10  f)ercent.) 
and  5  ounces  (11  percent.)  to  make  the  mixture  14  percent.? 

19.  How  much  opium  of  152  percent,  must  be  mixed  with  3  ounces  (9  percent.), 
3 J  ounces  (10  percent.),  and  82  ounces  (12  percent.)  to  make  the  mixture  contain 
14  percent. 

When  the  quantity  of  the  mixture  and  the  percentages  of  the  ingredients  are 
given,  to  find  the  quantity  of  each  of  the  ingredients  : 

Proceed  «.s  before  to  find  the  ratio  of  the  iiK/redleiits,  and  then  by  proportion.:  As  the 
whole  amount  (f  dijf'erenre  is  to  a)iy  one  dijl'erriifi\  so  is  the  amount  of  the  required  mix- 
ture to  the  required  amount  of  that  jiarticular  differeiu-e. 

20.  An  apothecary  has  opium  of  the  f(jllowing  percentages  of  morphine, — viz. : 
8,  11,  16,  and  18.  How  much  of  each  kind  may  be  used  to  make  10  troy  ounces 
of  12  percent.  ? 

12  4X    8        =  32 

I 1  6  X  11        =  66 

8        11         16        18  4  X  16        =  64 

'  J.  X  18        =      _18_ 

*         1  15  15)180(12 

15 
30' 
30 

15  :  4  :  :  10  :  to  the  required  amount  of  8  percent. 
4  ounces  =  1920  grains  15  :  1920  :  :  10  :  1280  grains 

If  4  parts  correspond  to  1280  grains,  6  parts  will  correspond  to  1920  grains,  4  parts 
to  1280  grains,  and  1  part  to  820  grains  ;  thus,  15  :  1920  :  :  10  :  12S0 

1280  grains,  8  percent.  15  :  2S80  :  :  10  :  1920 

1920  grains,  11  percent.  15  :    480  :  :  10  :    320 

1280  grains,  16  percent. 

320  grains,  18  percent. 

4800  grains  =^  10  troy  ounces. 

21.  How  many  parts  by  weight  of  official  alcohol  (92.3  percent.)  must  be  added 
to  diluted  alcohol  (41.5  percent.)  to  make  it  the  strength  of  60  percent,  by  weight? 

60 

I 1  32.3  parts,      X       41.5        =         1340.45 

41.5  92.3  18.5  parts,      X       92.3        =        1707.55 

32.3  18.5        •  50.8  8048.00 

3048  -=-  50.8  ^  60 

22.  How  much  of  each  to  make  1  pound  (av.)  of  60  percent.?     (See  No.  21.) 

23.  An  apothecary  has  two  kinds  oi:  opium,  one  18A  percent.,  the  other  16  per-, 
cent. ;  he  desires  to  make  8  troy  ounces  of  14  percent.  IIow  nmch  of  the  weaker 
kind  must  he  use? 

24.  I  have  two  qualities  of  cinchona,  containing  respectively  li-  and  3i  percent, 
of  quinine.  How  much  of  each  shall  I  take  to  make  the  mixture  contain  2  per- 
cent. ? 

2 


A 


1|  oz.         =        900  grains. 


IJ  §      •  I  oz.         =         192  grains.  16 

25.  Two  (|ualities  contain  [ijof  1  percent,  and  3|  percent.   n'sj>ectively.     How 
much  of  each  shall  I  takt'  to  make  the  mixture  contain  2  jHTci'iit.  ? 

26.  Two  (jualities  contain  1.285  percent,  ami  2.845  percent,  respectively.     How 
much  of  each  shall  I  take  to  make  the  mixture  contain  2  percent.? 
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27.  Two  qualities  contain  1.676  percent,  and  3.188  percent,  respectively.  How 
much  of  each  shall  I  take  to  make  the  mixture  contain  2  percent.? 

28.  Three  qualities  contain  0.840  percent.,  1.848  percent.,  and  2.688  percent,  re- 
spectively. How  much  of  each  shall  I  take  to  make  the  mixture  contain  2  per- 
cent.? 

29.  Having  the  three  qualities,  as  before  (see  No.  28),  and  having  5  ounces  of  the 
percentage  0.840,  how  much  of  the  mixture  will  it  yield  ? 

If  43  parts  are  equal  to  5  oz.,  0.840 

82  parts  are  equal  to  9  oz.,  256|  grains,  2.688 

43  parts  are  ecjual  to  5  oz.,  1.848 
oz.    19  -f-  256|  grains 

30.  Having  the  three  qualities,  as  before  (see  No.  28),  with  5  ounces  of  the  per- 
centage 0.840,  and  wishing  to  make  32  ounces  of  the  mixture,  how  much  of  each 
of  the  others  must  be  used  ? 

In  this  case  proceed  to  find  by  previous  rules  how  much  of  percentage  2.688 
will  be  required  to  mix  with  the  5  ounces,  0.840,  to  make  the  mixture  2  percent. 

This  amount  of  mixture  subtracted  from  32  ounces  will  give  the  amount  remain- 
ing to  be  made  up  of  the  other  two  percentages, — 1.848  and  2.688. 

2 

0.840  2^688  86  :  5  :  :  145  :  8.4302 


0.688  1160  5.0000  oz.         of  0.840 

86  145  8.4302  oz.         of  2.688 

13.4302  oz.         of  2  percent. 

Subtracting  this  from  32  ounces  leaves  18.5698  ounces  to  be  made  up. 
2 

1.848        2^88  86 


0.688  152  J9 

86  19  105  :  18.5698  oz.  :  :  86  :  15.2095  oz.  of  1.848 

Or,  subtracting  this  from  18.5698  ounces  gives  3.3603  of  2.688  ;  adding  8.4302  gives 
the  whole  amount  used  of  2.688  percent.  =  11.7905. 

31.  A  solution  of  ferric  sulphate  is  found  to  have  the  specific  gravity  1.6520. 
How  much  water  must  be  added  to  make  it  of  the  ofiicial  strength  (1.432)  ? 

1.432 


1  6520      1  000  43.20  fl.  oz.  of  solution 

22.00  fl.  oz.  of  water 


0.4320      0.2200 
Or,     43.20        22.00 

32.  How  much  water  must  be  added  to  5  pint.«  of  solution  of  ferric  sulphate 
(specific  gravity  l.<)52())  to  make  it  of  the  otfiiial  strength? 

33.  A  solution  of  ferric  .sulphate  is  found  to  have  the  specific  gravity  1.412. 
How  can  it  be  ma<le  of  the  official  strength  ? 

The  easiest  method  is  to  evaporate  a  portion  of  it  until  its  sp>ecific  gravity  is  con- 
siderably above  the  official  strength  (1.432),  and  then  mix  the  proper  quantities  of 
the  two  solutions. 

SupiM)se  a  j)ortion  f)f  it  has  V)een  evaporated  until  it  has  the  specific  gravity 
i  .448.  How  nm(;h  of  each  solution  nmst  be  taken  to  make  36  fluidounces  of  specific 
gravity  1.432? 

1.432 

1.412    1.448  16  fl.  oz.  of  1.412 1  ._  3^  ^     j  j  433 

20  n.  oz.  of  1.448  | 


16  20 

Or,    4  5 

34.  How  much  water  must  be  added  to  2  poumls  of  stronger  ammonia  water 
(28  percent.)  to  reduce  it  to  ammonia  water  (10  percent.)? 

10 

28  0  10  :  18  : :  32  :  57.6  oz.  water 

10  18' 
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36.  How  much  water  must  be  used  to  make  2  pounds  of  10  percent,  ammonia 
water? 

3fi.  How  much  official  alcohol  (U.  S.  P.  8th  Rev.)  (94.9  percent,  by  volume) 
must  be  added  to  2  pints  of  alcohol  of  76  percent,  (vol.)  to  make  it  81  percent. 
(vol.)   (no  allowance  for  contraction)  ? 

37.  How  much  official  alcohol  {V.  S.  P.  8th  Rev.)  (94.9  percent,  by  volume) 
must  be  added  to  2  pints  of  70  percent,  (by  volume)  to  make  the  mixture  85  per- 
cent, by  weight,  87.8  by  volume  (no  allowance  for  contraction)  ? 

38.  In  what  proportion  must  powdered  nux  vomica,  assaying  1.03,  1.10,  1.32,  and 
1.28  percent,  strychnine,  be  mixed  in  order  to  obtain  a  product  containing  1.25  per- 
cent, strychnine  ? 

39.  If  1000  grammes  of  the  mixture  are  desired,  how  much  of  eaich  must  be  used? 
(See  No.  38.) 

40.  How  much  water  must  be  added  to  100  Co.  of  92.5  percent,  sulphuric  acid 
(specific  gravity  1.826)  to  make  the  official  10  percent,  acid? 

41.  How  much  water  will  be  required  for  100  grammes  of  the  acid  ?  (See  No.  40.) 

42.  If  1000  Cc.  of  the  diluted  acid  (specific  gravity  1.067)  are  desired,  how  many 
grammes  of  the  strong  a(;id  will  be  required  ? 

43.  How  much  menstruum  must  be  added  to  500  Cc.  of  the  fluidextract  of  coca, 
assaying  0.58  grammes  of  alkaloids  to  100  Cc,  to  reduce  it  to  the  official  strength 
of  0.50  grammes  of  alkaloids  to  100  Cc.  ? 

44.  How  many  pints  of  10  percent,  ammonia  water  (specific  gravity  0.958)  can 
be  made  from  500  Cc.  of  28  percent,  ammonia  water  (specific  gravity  0.897)  ? 

45.  How  many  pints  of  the  weaker  can  be  made  from  500  grammes  of  the 
stronger?    (See  No.  44.) 

46.  How  much  milk  sugar  must  be  added  to  125  grammes  of  extract  of  bella- 
donna, assaying  1.48  percent,  of  alkaloids,  to  reduce  it  to  the  official  strength  of 
1 .40  percent.  ? 

47.  How  much  .36  percent,  acetic  acid  can  be  made  from  127  grammes  of  99  per- 
cent, acetic  acid  ? 

48.  How  many  fiuidounces  of  water  will  be  required  to  dilute  1  pound  av.  of  a 
12  percent,  solution  of  potassium  hydroxide  so  as  to  make  it  5  percent.? 

49.  What  will  be  the  total  weight  of  the  j)roduct  in  grammes?    (See No.  48.) 

50.  If  a  druggist  lias  two  lots  of  fluidextract  of  cinchona,  assaying  3.52  and 
4.84  grammes  of  ether-soluble  alkaloids  to  each  100  Cc,  how  can  he  mix  them  so 
as  to  obtain  a  product  of  official  strength  (U.  S.  P.  8th  Rev.)  ? 


CHAPTER    II 

OPERATIONS   REQUIRING  THE    USE  OF   HEAT 

Generation  of  Heat 

The  consideration  of  the  tlieories  which  have  been  advanced  from 
time  to  time  to  explain  the  phenomenon  of  heat,  although  very  inter- 
esting and  instructive,  cannot  be  treated  of  in  a  work  of  this  charac- 
ter, and  the  reader  is  therefore  referred  to  any  of  the  recent  works  on 
physics,  wliicli  are  everywhere  accessible.  The  view  which  is  now 
ahnost  universally  accej^ted  is  that  known  as  the  dynamical  theory 
of  heat,. in  which  it  is  assumed  that  heat  is  produced  by  tlie  constant 
motion  of  the  particles  composing  the  body,  and  that  heat  varies  in 
quantity  according  sus  the  body  is  solid,  liquid,  or  gaseous. 

It  will  be  convenient  to  consider  the  various  practical  operations 
and  appliances  for  generating  heat  under  four  heads  : 

1.  Operations  and  forms  of  apparatus  in  which  solids  are  used  in 
developing  heat. 

2.  Those  in  which  liquids  are  used  in  developing  heat. 

3.  Those  in  which  f/ases  are  used  in  developing  heat. 

4.  Those  in  which  electricity  is  used  in  developing  heat. 

Operations  and  Forms  of  Apparatus  in  which  Sojids  are  used  in 
developing  Heat 

Kinds  of  Fuel. — Under  this  head  is  included  the  very  well  known 
employment  of  solid  fuel,  as  wood,  charcoal,  anthracite  coal,  bitu- 
minous, coal,  coke,  etc. 

Wood  is  sehlom  iclied  upon  as  fuel  in  pharmaceutical  operations 
where  a  regular,  well  sustained  heat  is  desired,  yet  from  its  wide 
distribution,  ready  intlammability,  and  comparative  cheapness  it  is 
indispensable  in  kindling  a  fire.  The  large  (piantity  of  unconsumed 
carbon  which  is  eitluM*  lost  in  smoke  or  <lci)(»siled  upon  vessels  that 
are  being  heated  const ilutes  the  chief  objection  to  its  use. 

C/iorr-odl  is  more  coiiveiiieiit,  although  mor«>  costly,  than  wood.  It 
ignites  easily,  bniiis  icailily,  and  leaves  but  little  icsidne.  Onacecnint 
of  its  leady  <*oiiil>nst ibility,  it  is  well  titt<'d  for  oj)erations  ri'ipiiring  a 
(piiek,  strong  heat. 

Anihnicitc  coal  is  i)robably  the  best  form  of  solid  fuel  for  general 
use,  being  tin;  most  ecoiKmiical.  Its  hard,  dense  structure  renders  it 
diflicult  to  kindle,  l)ut  where  a  long  continued,  strong  heat  is  desired 
it  is  to  be  ]>referi'ed. 

/iihniiiiious  ov  sftiiihitiiinitioiis  coal  affords  a  strong  heat,  but  it  is 
not  e((nal  to  anthracite  as  fuel  for  pharmaceutical  ])urposes.  Uncon- 
sumed carbon  is  found  in  the  smoke  in  large  (|nantity,  and  this  is  apt 
to  condense  on  the  surfaces  of  kettU's,  vessels,  «'tc.,  M'hich  ar«'  iK'ing 
heated,  and  the  dei>(»sits  of  soot  are  uncleanly  and  often  difficult  to 
remove. 
104 
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Coke,  the  residue  o))taine(l  from  the  distillation  ol"  coal  at  ^aswoiks, 
is  an  exc'Xillent  fuel,  and  may  be  used  either  mixed  with  coal  or  by 
itself.     It  is  more  easily  kindhMl  than  anthracite. 

Pharmaceutical  Furnaces,  etc. — Much  inj^enuity  has  been  used  in 
the  contrivance  of  various  foi-ms  of  furnaces,  ranji;es,  stoves,  etc.,  to 
meet  general  or  special  applications,  yet  in  all  tlieie  are  certain  fun- 
damental principles  of  construction  \vliicli  must  be  well  undeistood  if 
faults  are  to  be  avoi<le(l.  The  elements  of  a  fnrnact?  are  the  alrjlue, 
combustion  chamher^  and  cent  or  cliitiinri/,  and  the  rclati\'e  proportions 
of  these  must  depend  upon  the  si)ecial  object  sought  in  the  construc- 
tion of  the  furnace,  and  the  chariK'ter  of  the  fuel  that  is  to  l)e  used. 
Fig.  63  re])resents  a  sectional  \'ie\v  of  a  pharmaceutical  furnace, — 
C  being  the  airline,  A  the  cond)Ustion  chamber,  and  B  the  vent. 

Coal  being  the  princii)al  solid  fuel  in  use,  it  „ 

will  be  most  appropriate  to  trend  of  those  fur- 
naces athipted  for  its  cond)ustion,  and  therefore  '^  ^" 
the  chemical  constitution  of  coal  and  the  theory 
of  its  combustion  must  be  noticed.  Hard  an- 
thracite, which  is  the  best  kind  of  coal  for 
pharmaceutical  furnaces,  usually  has  a  specific 
gravity  of  1.550,  and  hius  been  shown  to  consist 
of  94  percent,  carbon,  0.40  percent,  hydrogen, 
and  1.26  i)ercent.  oxygen  ;  there  are  also  apt 
to  be  present  2  percent,  of  water  and  about  2.3 
percent,  of  incombustible  im]>urities  or  ash,  con-       Pharnmrenti.ai  furnace, 

..  <>/-•  -1  •!•  ,  •  sectional  view 

sistingot  lerric  oxide,  suica,  alumina,  magnesia, 

lime,  etc.  The  poorer  grades  of  this  kind  of  coal  contain  fiom  85  to 
90  percent,  of  carbon.  Anthracite  may  be  distinguished  from  other 
varieties  by  its  rich,  ghissy  lustre,  its  peculiar  conchoidal  fracture, 
and  its  hard,  dense  structure.  It  burns  freely,  without  black  smoke, 
showing  the  absence  of  unconsumed  carbon.  8oft  anthracite  or  srmi- 
hitumitiouH  coal  luus  a  tendency,  when  In-oken  into  jiieces.  to  assume 
the  form  of  irregular  cubes,  and  to  crumble  easily  under  pressure.  It 
burns  freely,  but  with  the  i)i-odiiction  of  large  quantities  of  black 
smoke.  The  heat  produced  by  its  combustion  is  very  strong,  and  it  is 
largely  used  in  many  parts  of  the  Unit<'d  Stiites. 

The  combustion  or  oxidation  of  coal  reipiires  the  presence  of  a  cer- 
tain quantity  of  air  in  contact  with  the  burning  coal  to  furnish  enough 
oxygen  to  combine  i)roperly  with  the  carbon  of  the  fuel.  The  result 
of  the  combination  is  carbon  dioxide,  COg,  and  carbon  monoxide,  CO, 
both  of  which  are  g;i>>es.  It  is  very  iminutant  to  ]n-o\  ide  means  of 
escape  for  these  gaseous  compounds,  as  they  ni'e  both  jxMsonons,  and 
the  former  is  a  decided  non-sn])i>oiiei-  of  coinbnst ion.  Theoretically, 
it  has  been  calculat<Ml  that  one  hundred  and  fifty  cubic  feet  of  air  are 
necessary  to  consunu^  perfectly  one  pound  of  coal  in  an  ordinary  fur- 
nace, but  practically,  because  of  the  obstiuction  of  the  ashes,  which 
prevents  the  thorough  contact  of  the  air  with  all  parts  of  the  glowing 
carbon,  nearly  double  this  amount  is  necessary. 

Stoves  and  ranges  are  now  so  universally  used  that  it  would  be 
needless  to  multiply  illustrations  of  them.  The  i)roper  selection  of 
such  Jis  are  suited  to  tlu^  sp«MMal  uses  of  the  pharmacist  must  1h'  left 
to  individual  decision,  and  will  tleiienci  upon  the  space  that  can  l)o 
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Fig.  64 


Pharmaceutical  range 


spared  and  the  character  of  the  work  that  is  to  be  done.  One  impor- 
tant feature  shoukl  not  be  overlooked,  however,  in  this  connection, — 
i.e.,  the  addition  of  a  boiler  or  waterbaok,  whereby  a  constant  supply 
of  hot  water  can  be  had.  Where  stoves  are  used,  this  can  generally 
be  eflfected  by  having  a  circulating  hot  water  boiler  in  a  convenient 

corner,  the  pipes  conveying  the  hot  water 
being  heated  in  the  upper  part  of  the  com- 
bustion chamber  of  the  stove.  If  sufiicient 
space  can  be  appropriated,  a  range  is  very 
useful,  particularly  if  a  sheet  iron  sliding 
door  can  be  lowered  over  the  front  to  en 
close  the  space.  Xow,  when  a  communi 
eating  flue,  controlled  by  a  damper,  is 
made  to  enter  the  chimnej'  fiom  the  top  of 
this  space,  operations  can  be  conducted 
here  that  would  otherwise  be  impossible, 
noxious  vapors  being  at  once  carried  off  by 
the  flue.  Fig.  64  represents  an  ordinary 
range  which  is  well  adapted  for  many 
pharmaceutical  operations.  The  front  has 
been  removed,  in  order  to  show  the  con- 
struction moie  clearly.  This  front  is  of 
sheet  iron,  and  is  hinged  to  the  shelf  which 
supports  the  boiler  ;  it  extends  half  way 
over  the  toj)  of  the  range,  and  when  the 
damper  is  oi)ened,  the  vapors  arising  from 
operations  conducted  on  the  top  are  carried  up  the  chimney.  The 
hot  water  boiler  is  coiniected  by  pipes  with  the  cold  water  supply  in 
such  a  manner  that  the  cold  water  circulates  through  pipes  which 
surround  the  comliustion  chamber,  and,  after  becoming  heated, 
ascends  into  the- boiler. 

Fig.  65  shows  a  durable  pharmaceutical  furnace  made  by  ^lershon's 
Sons,  which  has  proved  very  useful  in  i)iaeti<'a]  work.  The  body  of 
the  fnrnace  is  of  wi-onglil  iron  ;  it  is  lined  with 
firebrick,  and  the  top  is  composed  of  a  series  of 
lings,  which  permits  of  the  use  of  various  sized 
kettles,  evaporating  dishes,  etc.  It  has  two  cast 
iron  doors,  the  upper  one  being  especially  use- 
ful, as  it  permits  the  ready  feeding  of  coal  to  the 
furnae<'  Mhile  a  kettle  oi-  disli  is  being  heated, 
without  distuil)ing  the  latter.  Fig.  6;i  affords 
a  sectional  view  of  tiie  same  furnace,  and  it  will 
be  noticed  that  the  combustion  chamber.  A,  is 
sufliciently  deep  to  contain  a  considerable  body 
of  ignited  coal  and  ])ei'mit  the  introduction  of 
hot  water  pipes.  Tlie  projiortion  of  the  airtlue, 
C,  is  well  arranged,  while  the  vent,  B,  has 
sufficient  capacity  to  serve  all  iiharmaceutical 
pui'])oses. 

The  merits  of  this  lurnaee  are  that  tlu'  gi-eater  ])art  of  the  heat  risCvS 
and  is  available  for  heating  the  vessel  i)la(e(l  on  the  rings,  the  heavy 
lining  of   lir<'l)ri(k    jueventing   lateral   radjation  to   a  great  extent. 


Fig.  65 


PlmrnuK  ruticul  furnace 
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Fig.  66 


and,  while  it  has  all  the  advantages  of  a  stationary  furnace,  its  posi- 
tion can  be  changed  repeatedly  if  d&sired,  the  relative  proportion 
being  so  well  adjusted  that,  while  it  is  very  sensitive  to  an  increase 
or  decrease  of  diaught,  a  moderate  heat  may  be  as  steadily  maintained 
as  the  intensity  of  a  strong  tire. 

A  drying  closet  can  be  adapted  to  this  stove  by  which  the  waste 
heat  may  be  utilized.  This  will  be  described  in  a  chapter  on  Desic- 
cation. 

Operations  and  Forms  of  Apparatus  in  which  Liquids  are  used  in 

developing  Heat 

The  liquids  which  are  most  used  in  i)liarmaceutical  operations  for 
heating  are  alcohol,  methyl  alcohol,  petroleum,  or  coal  oil,  and  petro- 
leum benzin,  or  gasoline.  All  of  these  liquids  con- 
tain carbon  and  hydrogen,  while  alcohol  contains  34 
percent,  of  oxygen  in  addition. 

Alcohol  burns  with  a  blue  flame,  which  does  not 
deposit  soot,  and  the  heat  produced  is  intense.  It  is 
in  many  respects  the  best  liqui<l  to  use  for  generating 
heat  in  small  operations,  but  the  expense  attending  its 
use  in  this  couuti-y  is  a  serious  objection.  Refined 
methyl  alcohol  or  Columbian  spirit  has  nearly  all  of  the 
advantages  of  alcohol  when  used  for  burning  in 
lamps,  and  it  is  much  cheaper  than  ethyl  alcohol.  It 
should,  however,  never  be  used  as  a  solvent  in  pharmaceutical 
preparations,  as  it  is  a  dangerous  licpiid  when  taken  internally,  and 
too  much  caution  cannot  be  exercised  to  guard  against  its  improper 
use.  In  burning  alcohol  it  is  more  economical  to  use  a  glass  spirit 
lamp,  which  is  pi'ovided  with  a  ground  glass  cap  (see  Fig.  66),  than 
an  extemporaneous  lamp  made  from  an  ordinary  bottle.  In  the 
P  ,   ^^  latter  the  loss  by  the  evaporation 

of  the  alcohol  from  the  wick, 
which  is  exposed  when  the  lamp  is 
not  in  use,  is  considerable.  The 
older  forms  of  alcoh(>l  lamps,  such 
as  Berzelius's,  ]\Iitcheirs,  etc., 
have  almost  gone  out  of  us<',  being 
sup(Ms<'<le(l  by  improved  forms. 
Fig.  ()7  shows  one  of  the  simj^h'st 
of  these  very  convenient  spirit 
lam])s.  Alcohol  is  poured  u])on 
the  brass  wiie  gauze,  which  sinks 
into  and  is  absorbed  by  the  aslws- 
tos,  or  mineial  wool,  with  which 
the  bo<ly  of  the  I)iass  lamp  is 
filled  ;  a  lighted  malch  is  nowa]>i)licd  to  the  gauze,  which  r«'tains  suf- 
ficient s])irit  to  ignite,  and  a  strong  heat  is  at  onc«>  obtained,  the  large 
extent  of  surface  of  the  gauze  producing  a  solid  blue  Hame.  Tlie 
great  advantages  of  sjjirit  lamps  of  this  kind  are  that,  all  i)arts  being 
of  metal,  accidents  from  breakage  are  avoided,  while  explosions  caiuiot 
occur,  aw  neither  the  alcohol  nor  its  vai)or  is  confiiu'd  in  a  tight 
receptacle,   and  if  tlie  lamp  is  upset  accidentally  no  spirit   can  be 


Metal  spirit  lump 
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spilled,  beoanse  it  is  absorbed  by  the  asbestos.  The  lamp  may  be 
raised  or  lowered  so  Jis  to  increase  or  decrease  the  (jnautity  of  heat 
applied  to  the  vessel.  Many  modifications  of  this  simjile  contrivance 
have  been  introduced  which  are  elaborate  and  useful. 

The  so-called  Russian  blast  lami>  is  one  of  the  best  contrivances  for 
generating  an  intense  heat.     It  is  useful  when  glass  tubes  of  large 


Fig.  68 


Fig.  69 


Gasoline  stove 


Russian  blast  lamp 

diameter  are  to  be  bent,  or  in  crucible 
operations.  A  sectional  illustration  is 
seen  in  Fig.  68.  It  is  made  of  sheet 
copper,  and  consists  of  a  partially 
jacketed  cylinder,  A,  with  an  opening 
on  one  side  for  introducing  the  alco- 
hol, and  on  the  opposite  side  a  bent, 
tapering  tube,  B,  which  pierces  the 
cylinder  below  the  jacketed  ])ortion,  and  is  turned  upward  as  shown 
in  tlu^  cut.  The  ])iincij)le  of  action  is  that  of  the  combustion  of 
the  vapor  of  the  spirit.  If  sufliei<'iit  alcohol  is  pour<'d  into  the  lamp 
through  the  side  o]»ening  to  half  till  it,  the  cork  hxtsely  inserted,  and 
half  a  tluidouiice  of  alcohol  ]»oiiied  into  the  large  <»])eiiing  at  the  top, 
and  then  a  lighted  niateli  diopped  into  it,  the  heat  iVom  the  bui'ning 
alcohol  in  the  b()ttom  of  the  lamp  causes  the  alcohol  contained 
betwi'cn  tlu^  jack<'te<l  sidcn  to  boil,  and  the  vapor,  having  but  one 
means  of  escape,  rushes  out  by  the  tajM'ring,  bent  tube,  and  at  onc« 
ignites  and  ])ioduces  a  ])owerful  ujiward  blast.  The  tlanu\  0,  may 
1m'  at  once  extinguished  by  i)uttiiig  the  cover,  D,  over  tlie  central 
opening. 

I'clrolrinn  hrii:i)i,  or  f/((.soliin;  is  now  used  for  healing  ])urposes, 
and  I'-Jg.  (»!>  shows  one  of  the  ni<»st  «'OM\enient  sto\'es  for  employing 
this  cheap  ))ut  \erv  \olatile  hydrocarbon.  The  dilVicullies  in  the  use 
of  the  very  iiillaiiniiable  ami  often  dangerous  li(|uids  of  this  class  for 
heating  ha\e  heen  here  largely  (►vercome.  To  avoi«l  a  smoky,  lumi- 
nous flame  the  vapor  is  hiinivd  in  coutari  with  air,  while  to  prevent 
explosions  the  reser\'oir  foi-  the  Ii<|ui«l  is  elevated  au<l  i)raced  four  or 
five  feet  away  from  the  ignil»'d  vapor.      Fig.   (>!)  shows  the  stove, 
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and  Fi^.  70  an  onlaij^ed  view  of  the  bnrnei".  Tin?  reservoir,  G,  is 
filled  with  gasoline,  care  Ixdn^  taken  at  tln^  same  time  to  see  that  the 
valve  F  is  closed.  When  the  l)ni'ner  is  to  be  li^^hled,  tln^  valve  F  is 
opened  slightly,  and  the;  valve  1)  tnrned  very  eai-eliilly,  so  that  a 
small  quantity  of  jjasoline  shall  ilow  from  B  over  the  sides  and  eolleet 
in  the  cup,  C.  When  C  is  full,  both  valves,  F  and  D,  are  turned  otF, 
and  a  lighted  match  applied  to  C.  The  bnining  gasoline  will  heat  the 
burner,  A,  and  when  all  of  the  li(juid  in  C  has  been  burned  and  the 
flame  extinguished,  the  vjilve  D  is  turned  on  slightly  and  a  lighted 
match  applied  at  A.  The  parts  surrounding  K  being  hot,  the  gasoline 
is  vaporized^  and  passing  upward  through  the  burner.  A,  issues 
through  the.iuimerous  circular  openings  and  is  ignited.  The  upward 
current  of  air  caused  by  the  heat  mixes  with  the  gasoline 
vapor  and  sui)plies  the  oxyg«'n  necessary  to  i)roduce  a 
perfectly  blue  and  intensely  hot  tlame,  the  size  of  which 
is  regulated  by  the  valves  I)  and  F.  When  fairly 
ignited,  F  is  slightly  opened,  and  D  is  used  to  Cfintrol 
the  flame  by  tnrning  to  the  right  or  left. 

Although  this  stove  is  safe  in  careful  hands,  the  vola- 
tile and  very  inflammables  character  of  the  liy<lroearbon 
must  be  constantly  borne  in  mind.  In  a  huge  labora- 
tory in  the  southern  jiart  of  Philadelphia  these  l)U]iiei^^ 
were  exclusively  use<l,  an  elevat(Kl  tank  in  the  yard 
•  supplying  the  gasoline  to  the  gaspipes,  which  are  con- 
veniently laid  around  the  sides  of  the  room  and  com- 
municate with  the  burners  on  the  tables. 

Kerosene,  or  coal  oil,  is  so  widely  known  as  a  re- 
fined petroleum  product  used  for  illuminating  and 
heating  purposes  that  any  extended  notice  of  its  prop- 
erties in  a  ])ractical  work  would  l)e  sujierfluons  ;  as  it  is  heavier  in 
specific  gravity  and  has  a  much  higher  flashing  ijoint'  than  gasoline, 
it  is  much  safer  for  popular  use.     For  many  years  the  only  kind 

of  a  coal  oil  stove  available  for 
druggists'  use  were  wick- burners. 
In  these,  the  oil  is  poured  into  a 
reservoir  in  the  base  of  the  stove ; 
th(^  upper  ]y,irt  is  surrounded  with 
perfoialed  tin,  which  admits  air  to 
the  flaine  and  acts  as  a  jirotectiou  ; 
the  wicks,  w  hii-h  aie  flat  and  widt', 
have  corres]»oiiding  chimneys,  by 
which  the  heat  is  conveyed  to  the 
A'essel  that  is  to  be  heated.  The 
disadvantage  common  to  all  coal 
oil  stoves  using  wicks  is  that  the 
chimneys  have  to  be  high  enough 
to  secure  ])erfect  combustion  and 
prevent  smoking,  and  this  removes  the  vessel  that  is  to  be  heated  so 
far  from  the  flame  that  (juick  heating  is  almost    im[(o.ssible  ;   in  addi- 


Gasoline  stove 
liuruer 


Fig.  71 


WicklesB  blue  flame  coal  oil  stove 


*By  this  term  is  meant  the  temperature  at  which  conl  oil  begins  to  give  off  inflammable 
vapor  which  forms  an  explosive  mixture  wiih  air.  This  tempenituru,  Hxed  by  the  laws  of  dilTer- 
ent  states,  varies  from  43.3°  to  iib.b°  C,  (110'^  l*j  Um'^  ¥.). 
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Fig.  72 


tion  to  this,  the  wieks  require  constant  attention,  and  imperfect  com- 
bustion frequently  results  e^'en  when  care  is  exercised. 

The  introduction  of  the  ^'wickless  blue  lianie  oil  stove"  marked 
an  era  in  practical  methods  of  generating  heat.  Fig.  71  shows  a 
good  form.  The  stove  must  stand  upon  a  level 
surface,  for  if  it  does  not  the  coal  oil  will  not  flow 
properly.  The  cylindrical  reservoirs  on  the  side 
are  supplied  with  an  automatic  feeder,  whereby 
a  uniform  quantity  of  oil  is  furnished  to  the  burner. 
The  principle  upon  which  this  kiud  of  a  stove 
operates  is  that  of  burning  the  vapor  of  the  oil  (see 
gasoline  stove,  Fig.  (59),  and  the  control  becomes 
an  important  factor.  A  lighting  ring  containing 
asbestos  is  first  saturated  with  oil  by  turning  one 
of  the  valves,  and  when  a  lighted  match  is  applied 
sufficient  heat  is  soon  generated  to  cause  the  coal 
oil  to  burn  with  a  blue  flame  without  smoke  or  odor.  Fig.  72  shows 
3.  smaller  wickless  coal  oil  stove  which  is  very  efficient. 


Wickless  bine  flame  coal 
oil  stove 


Operations  and  Forms  of  Apparatus  in  which  Gases  are  used  in 
developing  Heat 

Gas. — The  extensive  emjiloyment  of  manufactured  illuminating  gas 
and  the  growing  use  of  natural  gas  as  sources  of  heat  for  pharmaceu- 
tical and  other  purposes  render  necessary  a  somewhat  extended  notice 
of  gas  in  this  connection.  Illuminating  gas  was  frequently  called 
carburetted  hydrogen,  but  it  is  really  a  mechanical  mixture  of  various 
gases,  some  of  which  produce  luminous  flames  and  others  do  not ; 
besides  the  hydrocarbon,  CH4  (carburetted  hydrogen),  which  is  the 
principal  constituent,  it  contains  condensible  hydrocarbons,  hydro- 
gen, carbon  dioxide,  carbon  monoxide,  aqueous  vapor,  and  traces  of 
oxygen  and  nitrogen.  Gas  is  usually  produced  by  the  destructive 
distillation  of  gas  coal,  while  coal  tar,  gas  liquor,  and  coke  are  the 
liquid  and  solid  by-products,  and  these  are  now  exceedingly  useful  as 
the  sources  of  valuable  manufactures  in  the  arts.  Gas  which  is  fitted 
for  illuminating  purposes  must  liave  its  composition  modified  by  ad- 
mixture with  air  before  it  is  fit  for  heating  i)iiii>()ses  ; 
this  may  be  best  illustrated  by  the  exaininatictii  of  an  Fig.  73 

ordinary  fislitail  gas  flame.  In  Fig.  7.'i  it  will  be 
noticed  that  thre<'  zones  are  visible, — the  lower  or 
dark  central  zone,  which  is  not  luminous  and  not  at 
all  hot,  iK'cause  the  gas  is  not  fairly  ignited  ;  A,  the 
luminous  zone,  where  the  emissi(ni  of  light  is  due  to 
the  suspension  of  minute  ])articles  of  iiicaiuh'scent 
carbon  in  the  llame,  caused  by  the  incomplete  coni- 
busti<tn  of  the  gas  ;  and  the  outer  non-luminous  zone, 
or  "mantle"  which  fringes  the  llanie.  and  where  the  GaBflame 

particles  of  carhon  coming  in  direct  coiita<'l  with  the 
air  ;\vv  entirely  <'onsume<l,  the  commonly  accepted  Iheoi-y  being  that 
the  oxygen  in  the  air  unites  chemically  with  the  incandescent  carbon 
particles,  producing  the  invisible  gsuses  carbon  monoxide  and  carbon 
dioxide. 
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Soon  aftor  ij^a.s  came  into  use  it  was  discovered  that  the  properties 
which  rendered  it  most  valuable  as  an  illuminator  prevented  its  use  as 
a  source  of  heat,  because  of  the  deposition  of  the  particles  of  soot  from 
the  luminous  portion  of  the  flame  upon  vessels  that  were  to  be  heated. 
Dr.  Duncan,  of  Edinburgh,  showed  that  if  gas  i)roperly  mixed  with 
air  was  made  to  enter, at  the  bottom  of  a  tall  tinned  iron  cylinder,  the 
upper  end  of  which  was  covered  with  wire  gauze,  it  would  burn  when 
ignited  above  the  gauze  with  a  blue,  smokeless  liame.  The  unneces- 
sarily long  cylinders  (sometimes  thirty  inches)  which  were  originally 
used  were  soon  replaced  by  others  of  the  length  of  live  or  six  inches, 
for  the  sake  of  greater  convenience.  This  discovery  was  at  once 
utilized,  and  gas  stoves  and  burners  for  various  jjurposes  came  into 
use  inunediately. 

Bunsen  burners  are  more  frequently  used  in  simple  operations  than 
any  other  form  (see  Fig  74).  The  coal  gas  issues  from  a  small  orifice, 
C),  near  the  base,  passes  up  through  a  bravSs  tube,  H,  four  inches  high, 
and  is  ignited  at  the  top  of  this  tube  ;  four  large  circular  openings 
surround  the  small  orifice  at  the  base,  and  these  may  be  closed  either 


Fig.  74 


Fig.  75 


Fig.  77 


Fig.  76 


Bunsen  burner 


Bunsen  burner 
(Morton's) 


^<%° 


Short  burner 


Short  burner  with 
support 


wholly  or  in  part  by  a  perforated  brass  ring,  R  ;  this  permits  the 
regulation  of  the  supply  of  air,  which  mixes  with  the  gas  as  it  ascends 
the  tube,  and  a  blue,  smokeless,  intensely  hot  flame  may  be  produced  ; 
if  the  perforated  ring  is  turned  so  that  the  air  openings  are  closed,  a 
luminous,  smoky  flame  results.  One  of  the  objections  to  the  ordinary 
Bunsen  burner  is  that,  after  teing  used  for  a  time  under  a  low  gas 
pressure,  when  the  tube  becomes  hot  the  iiaine  will  sometimes  recede 
and  the  gas  become  ignited  at  the  lower  oi-ifice.  This  may  usually 
be  avoided  by  gradually  turning  the  brass  i)ei'forate(l  ring,  so  as  to 
admit  less  air  to  suit  the  diminished  pressure.  Morton  corrected  this 
receding  of  the  flame  by  contracting  the  orifice  of  escape  at  the  top 
to  about  two-thirds  of  the  area  of  the  tul>e.  That  the  length  of  the 
perpendicular  tube  does  not  matei-ially  affect  the  smokeless  character 
of  the  flame  may  be  ])roved  by  the  use  of  the  conveni«Mit  little  burners 
shown  in  Figs.  7(5  and  77.  Thes«'  are  made  by  the  Huflalo  Dental 
Manufacturing  Company,  and  have  ])roved  very  useful  at  the  ])re.s('rip- 
tion  counter.  liunsen  burners  with  the  tube  arranged  horizontally 
iiave  grown  in  faNor  because  they  are  less  likely  to  Ik'  overturned, 
and  if  they  ha\e  a  l)road  base  they  will  easily  support  a  large  vesvsel. 
Fletcher's  radial  burner  (see  Fig.  78)  has  the  merit  of  having  no 
loose  parts,  and,  jis  tlie  ca.sting  is  well  annealed,  it  is  well  adapted  for 
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Fletcher's  radial  burner 


Fig.  80 


roufjh  usjige,  the  gas  issuing  from  narrow  slits  cut  radially  in  the 
raised  circular  burner  ;  the  tlame  is  solid  and  non-luminous.  No 
gauze  is  needed  to  distribute  the  heat.  In  Fig.  79  is  shown  a  very 
compact  and  iLseful  gas  burner,  well  adapted  for  the  dispensing 
counter,  it  is  of  the  horizontal  Bunsen  type,  and  is  furnished  with  an 
attachment  for  distributing  the  tlame,  and  three  short  legs  for  support- 
ing the  vessel  that  is  to  be  heated. 
F^^-  "8  In  many   localities  outside  of 

cities  and  towns,  gas  made  by 
vapoiiziiig  gasoline  and  mixing 
air  with  it  is  used  for  illuminating 
puri)oses.  It  is  made  by  gas 
machines,  as  they  are  termed,  the 
air  i)ump,  operated  bj^  weights  and 
pulleys  or  by  a  water  wheel,  being 
usually  located  in  the  cellar  of  the 
residence  or  building,  wliile  the 
gasometer  is  buried  underground 
at  a  safe  distance.  This  giis  is 
very  satisfactory ,  but  it  has  been  only  within  a  few  years  tliat  it  lias 
l^een  utilized  for  heating  purposes.  Special  burners  are  required 
when  this  gas  is  used  as  an  illuminimt,  and  they  require  some  adjust- 
ment at  first  to  secure  the  proper  proportion  of  air.  Fig.  80 
shows  the  Springfield  laboratory  Ijurner,  which  gives  a  very 
hot,  blue  flame  with  this  kind  of  gas,  and  it  may  also  be 
used  with  ordinary  gas. .  The  milled  head 
at  the  l)ase  of  the  burner  is  used  to  control 
the  quantity  of  the  gas  passing  through, 
while  by  revolving  the  burner  itself  upon 
the  thread  of  the  screw  by  which  it  is 
connected  with  the  base,  the  quality  of 
the  gas  is  determined, — i.e.,  the  proper 
proportion  of  air  is  admitted. 

Gas  stoves  are  now  made  in  such  va- 
riety that  it  seems  ditficult  to  make  a 
judicious  selection  for  general  ])liarma- 
ceutical  work.  The  enor  most  fre<|neiitly  made  is  in  the  choice  of 
those  which  are  intended  to  i)ro(luce  only  very  high  tern j )e ratines. 
It  is  very  seldom  that  a  heat  of  great  intensity  is  desired  in  i>harma- 

ceutical  opei-ations.  The  chief  ]>oints  to  be 
secured  in  a  good  gas  stove  are — 1,  a  smoke- 
less flame  ;  2,  a  strong,  firm,  indestructible 
frame  that  will  easily  supi)ort  a  large  or 
small  vessel  and  is  not  easily  overturned  ; 
'A.  an  easy  an«l  (piick  adjnstment,  wherebj' 
either  a  stiong,  Mell  sustained  heat  or  a  low, 
difliised  heat  may  Ik"  obtained.  Prof.  I'ar- 
rish  devisi'd  a  i>liannacentical  stove  which 
had  these  (|nalitieat ions,  but  it  is  not  made 
shows  one  which    is  known   in  coninierce  as  the 


Horizontal  biiiisen 
burner 


Fk;.  81 


Economy  KB»  rtnvf 


at   pres<'nt.      Fig.  S] 
Economy  gas  st(>v« 


It  is  made  l»y  tlu'  American  Meter  (.'(mipany,  and 


of  all  of  the  gas  stONes  that  have  Ijeen  used  by  the  author,  this  is  the 
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one  which  is  in  every  way  most  snitcd  for  i)li;inii;i<'<Mili(';il  oj>erations. 
It  has  a  broad,  low,  strong  base,  and  caiuiot  b<'  (easily  overturned,  and 
a  double  riuj^  burner,  so  arran<ijed  that  either  the  small  ring  or  both 
the  small  and  large  rings  may  be  used.  As  it  is  oidy  about  four  inches 
high,  when  placed  upon  the  hiboratory  counter  a  vessel  wliich  is  upon 
it  and  being  heated  is  not  elevated  so  that  it  cannot  be  conveniently 
stirred.  It  is  nine  inches  s<piare,  and  its  consumption  of  gius  when 
both  rings  are  lighted  is  about  ten  feet  j)er  hour. 

One  of  the  greatest  conveniences  that  a  pliannacist  can  have  at  a 
dispensing  counter,  where  a  large  supply  of  hot  water  cannot  be  had 
from  a  boiler,  is  the  water  heater  shown  in  Fig.  82.  If  liot  water  is 
desired,  the  pipe  at  the  toj)  is  connected  witli  a  hydrant,  the  water 
turned  on,  and  the  gas  burner  lighted  below  ;  in  a 
few  seconds  warm  water,  and  in  a  minute  or  two  ^^^-  ^^ 

hot  water,  will  run  from  the  lower  pipe.  Many 
kinds  of  hot  water  api^aratus  are  now  to  be  had 
based  on  this  principle.  Fig.  S3  shows  a  convenient 
hot  water  generator,  well  adapted  for  furnishing  a 
supply  of  hot  water  in  pharmacies  which  have  not 
access  to  the  waterback  of  a  range,  but  can  use  gas. 
In  the  illustration  it  is  shown  attached  to  an  ordi- 
nary circulating  boiler,  and  it  can  be  depended  upon 
to  furnish  a  large  quantity  of  warm  water.  It  is 
made  by  the  American  Meter  Company.  Water  heater 

The  advantages  of  the  use  of  illujuiiiating  gas  as 
a  source  of  heat  may  be  summed  up  as  follows  :  1.  It  maybe  made  to 
furnish  a  clean,  smokelcvss  tlame.  2.  It  is  chca])  when  coni])ared  with 
alcohol  and  other  sources  of  heat,  and  is  paiticularly  economical  in 
large  cities.  3.  The  supply  is  unremitting,  and  the  inconvenience  of 
continually  supplying  fuel,  which  is  always  pri'sent  in  otlier  forms  of 
stoves,  is  not  experienced  here.  4.  The  supply  is  under  almost  perfect 
control,  and,  after  once  regulating  the  flow  suitable  for  a  continuous 
operation,  little  apprehension  need  be  felt,  during  the  o])erator\s  en- 
forced absence,  of  an  injurious  rise  or  fall  in  the  tcmpei'ature. 

Operations  and  Forms  of  Apparatus  in  which  Electricity  is  used  in 

developing  Heat 

Electricity  as  a  Source  of  Heat. — The  enormous  use  of  electricity 
as  a  source  of  light  has  natuially  turned  the  minds  of  iuNcntors  to 
devising  means  of  using  it  for  heating  ])urposes.  Unless,  howex'er, 
there  happens  to  be  an  electi'ical  i>lant  neai"  by.  this  method  cannot  be 
used  economically  by  the  pharmacist,  and,  if  ilhnninating  gas  is  avail- 
able, electi'ic  heating  on  a  large  scale  is  unpiolitable.  in  many  city 
stores  lighted  by  electricity  it  will  often  be  found  that  for  convenit'uce, 
cleanliness,  and  ease  of  application  electrical  stoves  liave  an  advan- 
tage. Fig.  84  shows  a  simple  electrical  stove  which  can  be  used  for 
small  o])erations.  The  current  Hows  through  line  wires  of  highly  re- 
sisting metal  end)edded  in  fii-eju-oof  insulating  cement  in  the  base,  and 
the  heat  produced  by  the  i-esislanee  warms  the  toj)  j)late  of  the  stove. 

Methods  of  measuring  Heat 

To  measure  degrees  of  temperature  in  ]iliarmaceutical  operations 
thermometers  are  UvSed  exclusively.     A  therniom<'ter  may  be  described 

'  8 
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as  an  instrnmont  consistiiifi:  of  a  glass  tube  having  a  capillary  bore, 
■vrith  a  eyliiulrical  or  globular  bull)  blown  at  the  end,  the  bulb  and 
a  part  of  the  stem  containing  a  liquiil  (usually  mercury),  and  the  tube 


Fig.  83 


.^ 


Il'it  WMter  pi'iionitor 


Fid,  84 


being  mounted  \\\)im  a  gradualcd  scale,  or  the  tube  itself  graduated, 
in  OT'der  to  iiieasui«^  llie  «legi'ee  of  expansion  of  the  li(pii(l  Mheu  sid)- 
jected  to  tlir^  iiilhu'iice  ot  lieat.  ITnloii  nnalely,  the  value  of  the  de- 
grees of  thernionielers  in  coninion  use  is  not 
the  same,  theic  being  no  lesstlian  three  arbi- 
trary scales, — (Vnligrade.  Fahrenheit,  and 
Keaumur,  the  latter  rarely  used  in  English 
siK'akiug  countries. 

Tlie  ('('iiti(fra(h\  or  (Vlsius,  scale  is  l)est 
adapted  for  scient  itic  woj-k  ;  it  is  given  the  first 
pl:i(('  in  the  V.  S.  W  (Sth  Kev.).  The  freezing 
point  of  \vat<'r  is  /ero.  0'',  ;ind  the  Itoiling  ])oint  is  100°  ;  the  inter- 
vening sj)ace  is  di\  Ided  into  one  iinndicd  e(|ual  |>a?ts  (see  Fig.  85). 


EliMlrical  -l..vf 
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Fig.  85 


Centigrade 
tliprmotiietcr 


Fig.  86 


The  Fahrenheit  scalo  is  much  the  most  largely  used  in  this  country 
and  Great  Britain,  and  until  the  18S0  revision  of  the  U.  S.  Pharma- 
copoeia  it  was  used  exclusively  in  pharmacy.  The  Centigrade  degrees 
in  the  Pharmacopoeia  are  followed  by  those  of  Fahrenheit  endo.sed  in 
parentheses,  as  100°  C.  (212°  F.;.  In  Fahrenheit's  ther- 
mometer the  freezing  point  is  82°,  and  the  boiling  point  is 
212°,  the  intervening  space  being  divided  into  one  hundred 
and  eighty  equal  parts  (see  Fig.  80).  In  Eeaumur's  ther- 
mometer the  freezing  point  is  0°,  and  the  boiling  point  is  80°. 
Fig.  87  shows  a  convenient  and  cheap  form 
of  thermometer  for  pharmaceutical  uses,  but  on 
account  of  its  having  a  pai)er  scale  it  should  not 
be  used  for  measuring  temperatures  above  300° 
F.  as  the  paper  will  be  charred. 

In  Figs.  88,  89,  and  90  the  three  thermometers 
are  shown  together  to  facilitate  comparison. 
The  lowest  figures  indicate  the  freezing  points 
of  each,  the  highest  the  boiling  points. 

RULES 

1.  To  convert  Centigrade  degrees  into  those  of 
Fahrenheit,  multiply  by  1.8  and  add  32. 

2.  To  convert  Fahrenheit  dcf/recs  into  those  of 
Centigrade,  subtract  32  and  divide  by  1.8. 

Choice  of  Thermometers. — It  is  impoitant 
that  the  pi'actical  pharmacist  should 
possess  a  good  tlicrmomcti'r.  The 
best  form  is  one  in  which  the  gradu- 
ations are  made  on  the  surface  of  the 
tube.  The  diameter  of  the  instru- 
ment should  be  the  same  throughout 
its  entire  length ;  this  permits 
its  convenient  use 
through  perforated 
corks  in  distilla- 
tions and  other  op- 
erations where  it 
is  necessai'y  to  ob- 
serve temperature, 
and  it  is  not  so 
easily  broken  (see 
Fig."  85).  The 
thickness  of  the 
glass  of  the  bulb  is 
not  a  matt«'r  of  in- 
dilfi'rencc.  If  too 
thick,  the  tlier- 
mometer  will  not 
respond  (piickly  to  changes  of  tem])erature,  while  if  too  thin,  the  risk 
of  fracture  is  very  great.  The  bore  of  thc^  tube  should  lx>  Hat  or 
elliptical,  and  perfectly  uniform  throughout.  The  absence  of  air  in 
the  tube  may  be  known  ])y  the  descent  of  the  mercury  to  the  lowest 
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part  of  the  tube  when  the  thernioineter  is  inverted.     A  strip  of 

opaque,  white  enamelled  glass  behind  the  bore  of  the  tube  is  of  great 

assistance  in  reading  the  indication  (piickly.     It  is  a  good  practice  to 

send  a  thermometer  \o  be  ollicially  tested,'  and  then  to  re- 

FiG.  91     serve  it  as  a  standard  for  correcting  ordinal y  instruments. 

As  glass  usually  reaches  its  limit  of  contraction  in  three 

years,  such  a  thermometer  should  be  at  least  this  old  liefore 

it  is  sent. 

Fig.  1)1  illustrates  one  of  the  most  valuable  forms  of  the 
thermometer;  it  is  caWedix clinical  thermometer.  The  glass 
is  triangular  instead  of  cylindrical,  and  the  capillary  orifice 
is  flattened  so  as  to  enlarge  the  diameter  of  the  surface  of 
the  mercury,  in  order  that  it  can  be  read  easily.  The  normal 
temperature  of  the  human  body  is  OS. .5°  F.,  and  the  physi- 
cian, by  inserting  the  bulb  of  the  thermometer  under  the 
patient's  tongue  and  allowing  it  to  rest  there  for  a  minute, 
can  easily  ascertain  the  presence  or  absence  „ 
of  symptoms  of  fever. 

Melting  Point. —By  this 
is  meant  the  tenii)erature  at 
which  a  substance  melts  or 
fuses.  It  is  used  as  a  means 
of  identifying  a  body  or  of 
proving  its  puritv.  The  U. 
8.  P.  (8th  Eev.)  cites  the 
melting  point  of  many  bodies 
(see  table  below).  3Ielting 
points  may  l>e  taken  with  an 
apparatus  like  that  shown  in 
P'ig.  92.  The  melted  sub- 
stance is  drawn  into  the  small 
tube  and  allowed  to  cool,  or 
the  end  of  the  tube  is  sealed. 
The  tube  is  attached  by  a  rul)- 

Cliniral  y      ,    ]y.in<\    lO    a    tllCrmomctci-,      Takii.Ktli.in.ltinj;    li.nsrnmnnV  motho-1  of 

thermometer  ,   ,        ,     .  ,    ■  I'"""  lollcctiiip  (uflMc  body 

and  both  immersed  in  a  batli 
of  some  convenient  li(ini<l.  Tiie  whole  is  gra<lually  heated,  and  tlu' 
point  at  which  the  substance  nu'lts  is  noted.  Figs.  !>.'?  and  01  show 
liensemann's  method  of  collecting  a  fusil)le  body  by  holding  the  tube 
liorizontally  until  the  melted  body  cools.  AN  hen  heated  carefully  the 
exact  point  at  which  it  melts  can  be  seen  by  the  li(iuid  flowing  down 
the  si(le. 

Tabic  of  Mcltinjt  Points  of  Official  Substances 

Aridum  An'ticniii  <;l:itiaie W°  C.  =  69°  F. 

(Tiiaiarol   (s..Ii.l) 28.5°  C.  =  8H.3°  F. 

OlenniTl.c.lm.nii.tis      30°  :?r>°C.  =  8«}°  95°  F. 

S..,lii  Siili.tia.s 33°('.  =  91.4°  F. 

Ferri  Chloridiirn      35.5°  C.  =      9«°  F. 

Adeps 3H°-40°  C.  =  1(X).4°-104°  F. 

Adepfl  I^nfP 40°  C.  =  104°  F. 

AHep«  I^na  Hydrosus 40°  C.  =  104°  F. 

'  Thorinoiiiotcrs  arc  cxnminod,  nnd  pcrtificatc'  nro  issued  .ohowinR  the  corrections,  by  Win- 
che.'tcr  Observatory,  of  Ynlo  Colloge,  Now  Hnvcn,  Conn.,  nml  by  many  others. 
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Phenol  (crystals) 40°  C.  =  104°  F. 

Sodii  Phosphas 40°  C.  =  104°  F. 

Phenylis  Salicylas 42°  C.  =  107.6°  F. 

Cetaceum 42°-50°  C.  =  107.(j°-122°  F. 

Menthol 43°  C".  =  109.4°  F. 

Phosphorus 44°  C.  =  111.2°  F. 

Petrolatum 45°-48°  C.  ^=  118°-118.4°  F. 

Sevnm  Praiparatum    .  ■ 45°-50°  C.  =  113°-122°  F. 

yEthvlis  Carl)anias 47.r)°-50°  C.  =  117.5°-122°  F. 

SodiiThi()SuIi)h:is 50°  C.  =  122°  F. 

Thymol 50°-51°  C.  =^  122°-123.8°  F. 

ParatHimiu 51.6°-57.2°C.^  125°-135°  F. 

Aciduni  Trichloraceticum 52°  C.  ^  125.6°  F. 

Quinina 57°  C.  -^  134.6°  F. 

Chloraluni  Hydratuni 58°  C.  .=  136.4°  F. 

Sodii  Acetas 60°  C.  =  140°  F. 

Cera  Fiava 62°-64°  C.  =  143.6°-147.2°  F. 

Cera  Alba 64°-65°  C.  =  147.2°-14y°  F. 

Acidum  Stearicuui 69.2°  C.  =:  156.6°  F. 

Potassii  et  Sodii  Tartras 74°  C.  =  165.2°  F. 

Plumbi  Acetas 75°  C.  =  167°  F. 

Cam phora  Monobron lata 76°  C.  =  168.8°  F. 

Sulphonethylmethamim 76°  C.  =  168.8°  F. 

Naphthalenum 80°  C.  =  176°  F. 

Vanilliinun       80°-8l°C.  -=  176°-177.8°  F. 

Guaiat-olis  Carlxinas 84°-87°  C.  =  183.2°-188.6°  F. 

Alumen 92°  C.  ^  197.6°  F. 

Cocauia 98°  C.  =  208.4°  F. 

Resorcinol ](»9°-lll°  C.  =  228.2°-231.8°  F. 

llyoscina- Hydrobrouiidum 110°C.  =  230°  F. 

Acetanilidum 113°  C.  =  235.4°  F. 

Antipyriua 113°  C.  =  235.4°  F. 

Atrophia 113.8°  C.  =  237°  F. 

lodum 114°  C.  =  237.2°  F. 

ChloralforMamidum 114°-115°  C.  =  237.2°-239°  F. 

lodofurnuuu 115°  C.  =  239°  F. 

Sulphur  i.(jtuin 115°  C.  =  239°  F. 

Sulphur  Praecipitatum 115°  C.  =  239°  F. 

Sulphur  Sublimatum 115°  C.  =  239°  F. 

Zinci  Chloridum 115°  C.  =  239°  F. 

Terpini  Hydras 116°-117°  C.  =  240.8°-242.6°  F. 

Aciduni  Benzoicum 120°-122°  C.  =  248-251.6°  F. 

Betanaphthol 122°  C.  =  251.6°  F. 

Elastica 125°  C.  ==  257°  F. 

Sulphonmethanum 125.5°  C.  —  258°  F. 

I'iperina 130°  C.  =  266°  F. 

Hydrastina 131°  C.  =  267.8°  F. 

Pyrogallol 132°  C.  =  269.6°  F. 

Acctphenetidinum 134°-135°  C.  =  273.2°-275°  F. 

Spartein;e  Suljjhas  (anhydrous) 136°  C.  =  276.8°  F. 

PhysostiKmiuic  Sulphas 140°  C.  =  284°  F. 

Colchicina 142.5°  C.  =  288.5°  F. 

Aloin  (from  Curacao  Aloes) 147°  C.  =  2^)(>.(i°  F. 

ResinaJalapii-  (anhydrous) 150°  C.  ~  302°  F. 

Hyoscyaminjc  Ilydr()l)roniidum 151.8°  C.  =  305.3°  F. 

(iiiiniii;c  llvdn.bVoinidmn 152°  C.  =-  305.6°  F. 

Veratrina  .' 152°  C.  ^  305.6°  F. 

Aciduni  Citricuni 152°-153°  C.  =  305.6°-307.4°  F. 

Codeina 154.9°  C.  ^  310.8°  F. 

Acidum  Salicylicnm 157°  C.  -^  314.6°  F. 

Chrvsan.l)iiuim 157°  C.  =  314.6°  F. 

Aci(lum  Boricum 160°  C.  =  320°  F. 

Quininu'  Bisul})has 160°  C.  =  320°  F. 

Acidum  Tartaricum       168°-170°  C.  =  334.4°-338°  F. 
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Pilocarpin.ne  Nitras 170.9°  C.  =  339.7°  F. 

Santoninuni 170.3°  C.  =  338.5°  F. 

Strophanthinimi 170°-190°  C.     =  33.S°-374°  F. 

Quinina  (anhydrous) 174.9°  C.  --  34(5.8°  F. 

Camphora  .  ." 175°  C.  =  347°  F. 

Physo.etigminse  Salicylas 178.9°  C.  —  354°  F. 

Quinina' Salicylas 183°-187°  C.    =-  3(il.4°-368.6°  F. 

Afiduni  Caniphoricum 187°  C.  =  3H8.6°  F. 

AtropinjL- Sulphas       189.9°  C.  —  373.8°  F. 

Cucainai  Ilydrochloriduni 189.9°  C.  =  373.8°  F. 

Quiniufe  HydrochloriiUim 190°  C.  =  374°  F. 

Hyoscine  Hydrobromide 191°-192°  C.    =  375.8°-377!6°  F. 

Chromii  Trioxidum 192°-193°  C.     =  377.6°-379.4°  F. 

Aniinonii  Benzoas 193°-194°  C.     —  379.4°-381.2°  F. 

Ac-onitnia 195°  C.  =  383°  F. 

Pilocarpinie  Hydroohloridum 195.9°  C.  =  384.5°  F. 

Cinchoninte  Sulphas 198.5°  C.  =  389.5°  F. 

Hyoscyaniinie  Sulphas 198.9°  C.  =  390.1°  F. 

Acidum  Gallicum 200°  C.  =  392°  F. 

Argenti  Nitras ...  200°  C.  =  392°  F. 

Arseni  Trioxidum  (amorphous  variety)  .    .    .  200°  C.  =  392°  F. 

Morphin;e  Acetas ' .    .    .    .  200°  C.  =  392°  F. 

Strvchnina-  Sulphas 200°  C.  =  392°  F. 

Salicinmii      201.4°  C.  =  394.5°  F. 

Quinina- Sulphas 205°  C.  =  401°  F. 

Cinehoni.iiiKf  Sulphas 205.3°  C.  =  401.5°  F. 

Ilydrastinina-  Hydrothloridum 212°  C.  =  413.6°  F. 

Homatropinse  Hydrobromidum 213.8°  C.  =  417°  F. 

Elaterinuni 216°  C.  =  420.8°  F. 

Benzosuli)hinidum 219°-220°  C.     =  426.2°-428°  F. 

Codeinjt^IMi.)Si>has 235°  C.  =  455°  F. 

Caffeina 236.8°  C.  =  458.3°  F. 

Hvdrargvri  Io<liduni  Ku])nun 253°  C.  =  487.4°  F. 

Mi)ri)hina 254°  C.  =  489.2°  F. 

Hvdrartrvri  f'hloridum  Corrosivum 265°  C.  =  509°  F. 

Strvfhiiiiia 2(58°  C.  =  514.4°  F. 

Potassii  A(;etas 292°  C.  =  557.6°  F. 

Sodii  Nitras 312°  C.  =  593.6°  F. 

Potassii  Chloras 334°  C.  =  633.2°  F. 

Potassii  Nitras 353°  C.  =  667.4°  F. 

Zinci  Bromidum 394°  C.  =  741.2°  F. 

Zincum 412°-115°  C.     =  773.6°-779°  F. 

Zinci  lodiduni 446°  C.  =  834.8°  F. 

Sodii  Hv<ln)xidnin 525°  C.  =  977°  F. 

Potaa«ii"Hydroxidum 530°  C.  ^  986°  F. 

Potassii  Bromidum 700°  C.  =  1292°  F. 


CHAPTER    III 


USES  OF  HEAT 


The  consideration  of  the  uses  of  heat  in  pharma<^y  will  follow  natu- 
rally the  preceding-  chapter  upon  its  <;eneration  and  measurement,  and 
the  subject  may  be  i>i'operly  treated  of  under  two  chusseSj — viz.,  1, 
those  operations  in  which  comi)aratively  high  temperatiu-es  are  re- 
quired, and,  2,  those  which  require  moderate  or  low  temi)eratures. 
It  will  be  readily  noticed  that  the  latter  class  will  end>race  nearly  all 
of  the  more  important  i^harmaceutical  operations  in  which  heat  is 
employed. 

Operations  in  which  comparatively  High  Temperatures  are  re- 
quired.— In  this  class  of  operations  must  lu'  i)hiced  some  which  seem 
to  be  in  danger  of  becoming  l(jst  arts  thi'ough  tin*  growth  of  special 
methods,  which  are  now  conducted  on  a  large  scale  by  manufacturei-s, 
who  supply  the  products  of  their  skill  so  cheaply  that  Jhe  home  made 
apparatus  is  often  i^roduced  at  a  pecuniary  loss.  It  will,  ne\ertheless, 
be  found  useful  to  refer  biierty  to  these  operations,  for  a  certain 
amount  of  knowledge  will  fjeijueiitly  be  of  service  to  the  practical 
worker  in  emei'gencit^s  and  on  sju'cial  occasions. 

The  U,se  of  the  Bloirpipe. — A  blowpipe;  in  its  simplest  form  is  a 
metallic  tube,  usually  of  biass  oi-  co})per,  slightly  conical,  gradually 
tapering  to  a  minute  oiilice,  the  narrowest  i)ortion  being  curved  so 
that  the  axis  of  the  orifice  is  at 
right  angles  to  that  of  the  prin- 
cipal portion  of  the  tube.  It  is 
used  by  placing  the  widest  end 
in  the  mouth,  and  inserting  the 
other  end  into  the  edge  of  the 
flame,  and  forcing  a  cui'i-ent  of 
air  through  the  tube,  with  the 
effect  of  increjusing  the  intensity 
of  the  flame  by  con\erting  it  into 
a  miniature  blast.  Some  skill 
and  practice  are  recfuired  to  pro- 
duce an  unremitting  current  of 
air,  and  this  is  etfected  by  keej)- 
ing  the  muscles  of  the  cheeks  <iisten(le(l  :iii<l  conslantly  supplying  air 
from  tlu;  lungs  as  it  is  needed.  When  the  l»lo\\i>ii)e  is  used  with  a 
luminous  llanie,  the  interior  of  the  flame,  owing  to  the  carbon  not 
being  wholly  oxidi/ed,  has  the  powei-  of  deoxidizing  or  reducing 
oxides,  while  the  outei-  llame  has  o])])osite  or  oxidizing  ])roperties. 
A  piece  of  lead  ghuss  tube  held  in  the  inner  flame  will  be  blackened 
through  the  reduction  of  the  lead  oxi«le  to  the  nu'tallic  stat<' ;  if  this 
stain  is  held  in  the  outer  flame  the  metal  is  reoxitlized.  dissolves  in 
the  glass,  and  the  glass  again  becomes  Iranspai^'ut.     The  l)lo\vpipe  is 
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useful  in  pharmacy  in  working  aiul  IxMuling  glass,  in  testing  fusible 
c'licniical  substances,  in  soldering  ai)paratus,  etc.  The  various  forms 
of  l)lowi)ipes  in  conunon  use  are  shown  in  Figs.  1>5  to  100. 

The  gas  blowpipe,  shown  in  Fig.  101,  furnishes  an  excellent  and 
very  powerful  blast  which  is  capable  of  delicate  adjustment.  It  has 
a  univei-sid  ball  and  socket  joint,  which  enables  it  to  be  used  in  any 
position.     The  very  convenient  foot  bellows,  shown  in  Fig.  102,  may 


Fig.  101 


Fio.  102 


Gas  blowpipe 


Foot  bellows 


Fig.  104 


be  used  in  connection  with  it  for  producing  the  blast.  The  sides  of 
this  bellows  aie  of  stout  leather,  and  the  reservoir  of  air  beneath  is 
obtained  by  stretching  and  fa.stening  a  circular  piece  of  thin  rubber 
cloth  over  the  lower  orifice  and  preventing  too  great  expansion  and 
rupture  by  enclosing  it  in  a  net.  This  form,  with  the  i-eservoir  below, 
is  preferal>le  to  that  formerly  in  use,  which  had  the  rubber  cloth 
al)o\'e  :  the  advantages  are  greater  protec- 
tion against  injury  from  falling  articles, 
and  less  obstruction  to  the  valves  through 
drawing  in  dust  from  tin-  lloor. 

( 'niclhle  Operations. 
— A  crucibh'  is  a  cup- 
shaped  vessel  made 
of  platinum,  silver, 
black  lead,  iron,  por- 
celain, Wedgwood  ware, 
o!'  clay,  and  intended 
to  withstand  a  vei-y 
j)oweiful  heat.  It  is 
us«'d  for  fusing  metals 
(»r  Ileal  iiig  metallic 
oxides  or  oiganiv  sub- 
stances, and  is  \ci'v 
useful  in  chemit-al 
analysis.  The  Hessian  cnu-ible  (see  Fig.  103)  is  the  cheapest.  It  is 
unfiiled  for  delicate  operations,  for,  altliough  capable  of  withstanding 
gn-at  heat,  its  porous  character  permits  the  ready  absori)ti(m  of  niany 
substances.  The  black  lead  crucible  is  more  expensive.  It  is  less 
l»oi(.iis.  is  iiiliisilile,  and  has  the  merit  of  bearing  great  i-hanges 
in   teiiipriiiture   withuiif    risk   of    fracture.       rurcelain   or  wedgwood 
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Fig.  105 


crucibles  are  fragile,  and  lia\e  to  be  \ery  j^radually  cooled  to  prevent 
breakaj^e.  Fletcher's  gas  crucible  fiuiiac*'  (sei^  Fig.  104)  is  very 
useful  in  this  connection.  Of  the  metals  used  in  making  crnciblcs, 
platinum  is  superior  to  all.  Its  well  known  ])(»wei'  of  lesisting  fusion, 
its  cleanliness,  and  its  nonliability  to  be  acted  upon  by 
most  chemical  substances  render  it  invaluable  to  the 
chemist,  notwithstanding  its  costliness  (see  Fig.  105). 
For  lifting  a  hot  crucible  from  the  furnace,  crucible 
tongs  are  employed  (see  Fig.  100 )• 

The  following   processes  require  the  api)lication  of 
high  heat : 

1.  Ignition^  in  the  sense  in  which  it  is  iised  in  the 
Pharmacopoeia  and  by  chemists  generally,  is  the  process 
of  strongly  heating  solid  or  semisolid  substances,  the 
residue  left  at  the  conclusion  of  the  process  being  the    riatinum  crucible 
object  sought.      The  U.  S.  P.  (8th  Eev.)   (luantitative 

tests  for  potassium  bitartrate,  sodium  beuzoate,  and  sodium  citrate 
afford  examples  of  the  use  of  this  process. 

2.  Fusion  is  the  ])rocess  of  liquefying  solid  bodies  by  the  applica- 
tion of  heat  Avithout  the  u.se  of  a  solvent.  The  melting  of  wax,  and 
the  preparation  of  moulded  silver  nitrate,  are  familiar  examples  of 
this  process. 

3.  Calcination  is  the  process  of  separating  volatile  substances  from 
fixed  iuorganic  matter  by  the  api)lication  of  heat  without  fusion.     Its 

principal  application  in  i)har- 
macy  is  in  the  expulsion  of 
water  and  carbon  dioxide  from 
carbonates,  as  shown  in  the 
processes  for  making  magnesia, 
lime,  etc. 

4.   Bejiagration  is  the  i^rocess 
of  heating  one  iniuganic  sub- 
stance with  another  capable  of 
or  a  chlorate)  ;   decomposition 
noisy,   or  suddeu    combustion. 


Criicil)Ie  tongs 


yielding  oxygen  (usually  a  nitrate 

ensues   accompanied   by   a  violent. 

Deflagration  is  used  in  making  some  of  the  salts  of  antimony  and 

arsenic,  and  in  some  (jualitative  analytical  examinations. 

5.  ( Carbon iz((t ion  is  the  process  of  heating  organic  substances  with- 
out exposure  to  air  until  the  volatile  pioducts  are  driven  off,  and  the 
residue  Ji.ssunies  the  l)lack  color  chaiact<Mislic  of  tree  carbon  or  char- 
coal. The  manufacture  of  boneblack  and  wood  charcoal  afford  gooil 
illustrations. 

6.  Torre/action  (known  also  as  roasting)  is  the  process  whei-eby 
organic  substances  have  some  of  their  constituents  modified  by  the 
api)lication  of  a  degree  of  heat  somewhat  less  than  that  necessary  to 
carbonize  them.  The  most  familiar  exanipU' of  tliis  proci'ss  is  the 
roiusting  of  colfcc.  Rhubaib  in  coaisc,  diy  powder,  when  subjected 
to  torrefaction,  loses  its  cathartic  ]>i<)])crt i<'s,  but  retains  its lustringent 
qualities,  and  is  known  as  Tomjicd  Ulmlutrh. 

7.  Inrinrration  is  the  ])i-oc«'ss  of  strongly  heating  organic  substances 
with  access  of  air  until  all  the  carbon  is  consumed,  the  ashes  whicli 
remain  being  the  object  sought.     The  process  is  fivqueutly  used  iu 


122  USES  OF  HEAT 

analysis  to  {letermine  the  aniouiit  of  fixed  matter  in  an  organic  sub 
stance. 

8.  Sublimcffion  is  the  process  of  separating  a  volatile  solid  substance 
fiom  one  Avliicli  is  not  volatile  hy  Uie  api)lication  of  heat.  A  special 
cliapter  on  this  snl)ject  will  be  found  in  the  succeeding  pages. 

Operations  requiring  Heat  in  which  Lower  Temperatures  are  used 

In  this  class  of  operations  will  be  found  the  most  important  of 
those  requiring  the  application  of  heat ;  almost  all  medicinal  sub- 
stances have  their  properties  altered  by  the  action  of  heat,  and  many 
Ciises  are  met  with  where  it  is  necessary  to  moderate  the  heat  care- 
fully in  order  to  prevent  the  decomposition  or  dCvStruction  of  the 
active  agent ;  for  the  purpose  of  controlling  heat  various  baths 
are  used,  as  the  sand  bath,  oil  bath,  solution  bath,  steam  bath,  water 
bath,  etc. 

Baths. — The  sand  Jxdh  is  usually  an  iron  vessel  of  hemisi)herical  or 
other  convenient  shape,  containing  dry,  clean  sand  (see  Fig.  107)  ; 
the  A^essel  to  be  heated  is  end)eddecl  in  the  sand,  and  the  bath  is  then 
heated  to  the  required  degree.     The  olyect  of  this  form  of  bath  is  to 
_^        equabze  the  temperature,  and  to  prevent  a  too  sudden 
If'-  1^'         rise  or  fall  of  heat  whereby  une<jual  expansion  or  contrac- 
tion might  caus<'  fracture  to  a  glass  or  ])oi'celain  vessel 
being  healed.     Iron  wiic  clii»])ings  have  sometimes  been 
snbstitiited  for  sand,  with  doublful  a<lvantage,  however. 
Tlie  i)ra(tical  erioi*  usually  made  l)y  ine\'])erit'nced 
operators  in  (he  nse  of  the  sand  bath  is  in  permitting 
^,   too  lai'ge  a  body  of  sand  to  rest  between  the  bottom  of 
^,    , ,    ,  the  vessel  to  l)e  heated  and  the  flame  ;  this  results  in 

an  unnecessary  waste  ot  heat. 
The  oil  hath  is  designed  to  furnish  a  regulated  temperature  below 
260°  C.  (500°  F.).  A  fixed  oil  is  the  medinm  usually  employed  for 
communicating  the  heat,  but  one  of  the  best  substitutes  for  oil  is 
Iietrolatuni.  Most  fixed  oils,  when  heated  above  177°  C.  (350.6°  F.), 
evolve  disagi-e(^able  funics. 

In  fractional  distillation  on  a  large  scale,  oil  baths  are  often  used 
to  contiol  tenipeiatnre,  and  the  fumes  arising  from  the  heated  oil  are 
carried  otf  by  a  i)ipe  to  the  chimney. 

The  Glj/eerin  Bath. — In  order  to  avoid  the  disagreeable  odors  arising 
from  liot  oil,  glycei-in  is  sonwtimes  substituted.  Acrolein,  an  acrid, 
volatile  ])roduct,  however,  is  prodticed  if  glyceiin  is  heated  nearly  to 
boiling.  A  tcinpcratuic  of  L*r)()°  (\  ( 4.S2°  F. )  can  be  maintaint'd  in  a 
gly<<'rin  bath  Mithoiit  much  incon\'enience. 

Salt  inttrr  haths  are  sometimes  used  in  special  operations;  their 
piincii)le  of  act;on  «lepends  on  the  fact  tliat  the  boiling  i)oint  of  a 
li(|uid  is  T'aised  in  ju-ojioi'tion  to  the  <|uantity  of  fixed  sjilt  dissol\«Ml 
in  it.  Water,  as  is  well  known,  boils  at  100°  V.  (212°  F.  ),  but  if 
common  salt  is  dissolved  in  watiM-  until  it  ceases  to  take  up  any  more, 
and  a  sjitniate<l  solution  is  ])ro«lu<'ed,  it  is  found  that  tliis  solution 
d(M'S  not  boil  until  the  tenijH'iature  of  108.4°  C.  (227.1°  F.)  is 
reached.  The  following  table  shows  the  boiling  jtoint  of  certain  satu- 
rate<l  solutions  as  tlelevmined  by  Legrand  and  others  : 
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ijalt 

Boiling  Point 

Salt 

Boiling  Point 

C. 

¥. 

C. 

F. 

Sodium  Chloiidt; 

108.4° 

227.1° 

Sodium  Acetate 

124.4° 

256° 

Ammonium  Chloride   .    .    . 

114.2° 

237.6° 

Potassium  Carbonate  .    .    . 

135° 

275° 

Potassium  Tartrate  .... 

114.7° 

2a8.5° 

(Calcium  Nitrate 

151° 

303.8^ 

Potassium  Nitrate    .... 

115.9° 

240.2° 

Potassium  Acetate  .... 

169° 

336.2° 

Sodium  Nitrate 

121° 

249.8° 

Calcium  Chloride    .... 

179° 

354.2° 

The  water  bath  is  one  of  the  most  useful  of  all  the  forms  of  phaiina- 
ceutical  apparatus  for  regulating  temperature,  ami  the  frequeney  witli 
which  it  is  directed  to  be  used  iu  works  of  authority  indicates  its  im- 
portance as  a  necessary  imijlement  in  the  equipment  of  every  pharma- 
ceutical laboratory.  Almost  all  the  water  baths  used  by  pharmacists 
are  extemporized,  and  these  are  generally  crude  and  inc()n^'enient ; 
two  dishes  usually  suffice,  one  of  them  somewhat  larger  in  diameter 
than  the  other.  Water  is  poured  into  the  larger  dish,  and  the  other 
dish,  containing  the  liquid  to  be  heatetl,  is  placed  in  the  water  and 
the  heat  applied  ;  the  room  is  soon  tilled  witli  the  escaping  steam,  and 
in  winter  the  condensation  of  the  moisture  upon  the  windows  is  alone 
a  sufficient  inconvenience  to  render  it  uiide«sirable.  Fig.  108  sliows 
a  tinned  copper  water  bath  in  which  this  annoyance  is  overcome. 
The  water  level  luus  at  its  lowest  ])oint  a  piece  of  block  tin  tube 
soldered  in;  this  extends  halfway  up  the  glass  tube  in  the  inside, 
wliile  a  perforated  cork  at  the  upi)er  end  of  the  glass  tul)e  permits 
the  insertion  of  another  piece  of  l)lock  tin  tube  ;  the  upper  tube  con- 
nects with  the  cold  water  faucet  and  terminates  in  the  smoketlue  or 
with  the  outside  aii* ;  the  vapor  ai'ising  from  the  boiling  water  either 
passes  off  into  the  chimney,  lus  shown  by  the  arrow,  or  is  condensed, 
the  loss  being  supj^lied  by  a  small  stream  of  water  from  the  cold 


Fig.  108 


Fig.  109 


Water  bath 


Water  Imth  (porcolHin  dish) 


water  faucet,  shown  by  the  ari-ow  ])oinfiiig  tlownward  ;  the  lower 
block  tin  tube  acts  as  an  oveillow,  the  excess  of  wat<'r  being  carried 
off  by  a  rubber  tube  into  the  .sink  ;  all  jxKssibility  of  tlie  water  bath 
"boiling  dry"  is  thus  obviated.  Vai)ors  from  the  liipiid  in  tlu' 
water  bath  may  be  carried  oil  l)y  a  hood  (.see  Fig.  14S).  A  simple 
water  bath  may  be  made  by  encasing  a  tinned  co])pei'  roniul  bottomed 
dish  in  one  of  larger  diameter  having  a  Hat  bottom,  ^^'ater  is  ptmred 
iu  through  a  tubulure  in  the  top,  and  it  is  rej)lenislied  as  re(iuired. 
Fig.  109  shows  a  similar  water  batli,  a  i>orcelain  evajjorating  dish 
taking  the  place  of  the  copi)er  one.     It  is  useful  whei-e  a  metallic 
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dish  Mould  be  acted  on  by  the  substance  to  be  heated.  A  water  bath 
intended  lor  the  smaller  operations  of  analytical  chemistry  is  shown 
in  Fig.  110.  The  dillerent  sizes  of  the  rings  render  it  convenient  for 
vessels  of  various  shapes  and  sizes.  It  will  be  necessary  to  allude 
frequently  hereafter  to  the  uses  and  modifications  of  the  water  bath. 


The  Use  of  Steam  in  Pharmaceutical  Operations 

The  scope  of  this  work  will  not  permit  of  any  extended  considera- 
tion of  the  use  of  steam  in  technical  pharmacy,  yet  it  is  of  vital  in- 
terest to  be  acquainted  not  only  with  the  theories 
underlying  its  employment,  but  also  with  the  appa- 
ratus used  in  its  practical  apj)licatiou. 

Fig.  110 


Fig.  112 


Copper  water  bath 


Open  steam  bath 


Stfarn  distributor 


When  water  is  heated  to  the  boiling  point  and  steam  is  produced,  a 
ceitain  amount  of  heat  is  absorbed  for  a])])areutly  lost).  This  lias  been 
termed  hdcni  heat.  "When  steam  comes  in  contact  with  suifax-es  having 
less  heat  than  itself,  it  is  condensed,  water  is  pioduced,  and  the  latent 
heat  becomes .se?j,s//Vr  (or  reappears),  thus  pioving  the  well  established 
l)hysical  law  that  wht'ii  a  liquid  assumes  the  f/aseous  sfdir,  a  crrtain  fixed 
and  definite  amount  of  heat  disappears;  and,  eonverseli/,  tclien  a  gas  or 
vapor  heeomes  a  liepiid,  lieat  to  a  corresjyonding  extent  is  evolved.  Watts 
hsus  illustrated  this  as  follows  :  "  When  water  at  0°  C.  is  mixed  with 
an  equal  weight  of  water  at  100°  C,  the  whole  is  found  to  have  the 
mean  of  the  two  tem])eratures,  or  50°  C,  On  the  other  hand,  1  part 
by  weight  (A' steam  at  100°  (\,  when  condensed  in  cold  water,  is  found 
to  be  capable  of  laising  5.4  ])artsof  the  latter  from  the  freezing  point 
to  the  boiling  ])oint.  oi'  through  a  range  of  100°  V.  Now,  100  X  5.4 
—  540;  that  istosay,  steam  at  100°  (\  in  becimiing  water  at  100°  V. 
parts  with  enough  heat  to  rais(^  a  weight  of  water  e(|ual  to  its  own  (if 
it  were  possible)  540°  of  tlu^  Centigiade  thermometer,  or  540  times  its 
own  weight  of  water  one  degi-ee  of  the  sjuiie."  When  water  passes 
into  st4'am  the  sjime  (piantity  of  sensible  heat  becomes  latent.  A  con- 
sideration  of  these  facts  in  physics  h'ads  to  the  ])ractical  ap])1ication 
of  st«'am  as  a  transmitter  of  heat,  whereby  heat  from  any  source  may 
be  absoibcd  by  steam  and  carried  through  suitable  pi|)es  to  the  \-essel 
<l<'signe(l  to  be  heated.  If  this  \('ssel  is  tilled  with  a  cohl  li(|uid,  the 
latent  heat  of  the  steam  is  rapidly  communicated  to  the  li(|uid,  the 
st«'am  is  condeus<'d,  and  the  result  is  this  most  convenient  and 
ee(uiomical  method  of  ju'oducing  a  tempeiat ui e  which  is  cai)able  of 
being  reguhited  with  gieat   exactness. 

Steam  liaths. — These  may  be  divided  into  two  <'lasses  :  1,  tliose  in 
which  steam  is  us«'d  without  pi'essurt^ ;  2,  those  in  which  steam  is 
used  under  j>ressui*e. 
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1.  The  Use  of  Steam  ivithout  Fresmre. — In  many  cavSos  open  steam, 
as  it  is  termed,  is  used  (see  Fij;'.  Ill  j.  The  i)ipe  wliich  conveys  the 
steam  from  tlie  boilei-  is  conducted  to  the  bottom  of  a  hemispherical 
kettle,  and  the  liquid  to  be  heated  is  poured  into  a  disli  of  lar^ei- 
diameter,  which  is  placetl  upon  the  top  ;  the  steam  is  tui-ncd  on,  and 
as  it  condenses  is  carried  otf  by  the  drip  pipe.  A  Icmijcrature  of 
about  100°  C.  (212°  F.)  can  usually  be  maintained  by  this  method. 

Sometimes  the  steam  pipe  is  conducted  directly  fi'om  the  top  into 
the  liquid  to  be  heated.  A  steam  distiibutor,  as  shown  in  Fig.  112, 
may  be  used  at  the  end  of  the  pipe  near  the  bottom  of  the  kettle  ;  it 
is  made  by  screwing  a  cross  upon  the  end  of  the  pipe,  and  an  elbow 
to  each  arm  of  the  cross  ;  the  steam  issues  usually  with  some  force 
from  each  elbow  and  effectually  stirs  up  the  liquid,  and  rai)idly  pro- 
duces a  uniform  temperature  in  it.  The  piincipal  disadvantages  about 
using  st/eam  in  this  way  are  the  noise  at  first  produced  by  the  contact 
of  the  hot  steam  with  the  cold  liquid,  and  the  increase  in  bulk  of  the 
liquid  through  the  condensation  of  the  steam. 

2.  The  Use  of  iSfram  under  Fressicre. — This  is  by  far  the  most  con- 
venient method  of  using  steam  practically  as  a  means  of  transmitting 
heat.  It  has  been  stated  that  steam  i)roduced  in  open  and  uncoufined 
vessels,  with  the  ordinary  pressure  of  the  atmosphere,  has  the  tem- 
perature of  100°  C.  (212°  F. ).  If  water  is  heated  continuously  in  a 
boiler  capal)le  of  withstanding  pressure,  the  water  is  prevented  trom 
boiling  by  the  pressure  of  its  own  vapor,  and  the  temperature  of  the 
steam  rises  in  propoi'tion  as  the  i)i'essnre  incieases.  It  is  usually 
stated  that  the  pressure  of  the  atmosphere  is  14.7  pounds  to  the  s(piaie 
inch.  The  following  table  shows  the  in<'rease  in  tempei-ature  of  steam 
when  the  ]nessure  exceeds  that  of  the  ;itmos])here.  Of  course,  the 
opposite  effect  is  j^roduced  when  tlie  pressure  is  removed,  and  the  water 
boils  below  the  temperature  of  100°  C.  (212°  F. ).  (See  vacuum 
apparatus. ) 


Table  of  the  Temperatures  of  Superheated  Steam 

Pressure 

Temperature  of 
Steam 

Pressure 

Temperahire  of 
Steam 

Pounds  per 
Square  Inch 

14.7 

C. 

100° 

104.2° 

108.8° 

113° 

115.fi° 

121.3° 

120.2° 

1.30.7° 

1.34.0° 

138.3° 

F. 

212° 

2l\).C,° 

22S° 

23.1.4° 

240.1° 

2.1(1.4° 

2.i'.l..3° 

207.3° 

274.4° 

281° 

Pounds  per 
S<iuaro  liuh 

C. 

141.6° 
144.7° 
147.7° 
1.50.5° 
1 53° 

F 
287° 

17       

00 

05 

292.7° 

20      

298° 

23      

25          ... 

70 

75 

302.9° 
307  4° 

30      

80 

85 

90 

1.55.5° 

157.8° 

100° 

102.2° 

164.4° 

312° 

35      

310.1° 

40      

320° 

45     .    .    . 

95 

324° 

50      

100 

327.9° 

The  principle  of  the  use  of  steam  under  ])ressure  is  shown  in  the 
apparatus  (see  Fig.  113).  It  was  designed  by  the  author  in  1S72  to 
illustrate  the  subject  practically  ujion  the  lecture  tal)le.  A  cylindrical 
copper  boiler.  A,  su]>i)orted  by  a  stout  iron  stand,  is  heat«'d  by  ;j  row 
of  six  JJunsen  burnei-s  ;  water  is  forced  into  the  boiler  tVom  the 
hydrant  through  a  lubber  hose  attached  to  the  pipe  (•(»nnected  with 
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the  check  valve.  H.  The  steam  pa^sses  into  the  jacketed  kettle,  B, 
and  is  controlled  by  the  steam  valve,  E,  the  exhaust  steam  and  con- 
densed water  passing  through  the  pipe  controlled  by  the  valve  F. 
The  safety  valve,  G,  warns  the  operator  by  "blowing  off"  steam 

Fig.  113 


Use  of  8team  under  pressure 

when  the  pressure  has  reached  the  highest  point  desired.     C  shows 
the  dome  which  may  be  attached  when  a  liquid  is  to  be  distilled. 

An  upright  tubular  steam  boiler,  suited  to  operations  in  the  phar- 
nmceutical  laboratory,  and  a  sectional  view  of  the  same,  are  shown 
in  Figs.  114  and  115. 

Prof.  Patch  contrived  a  very  convenient  npright  tubular  steel  boiler. 
It  is  covered  with  asbestos  composition,  which  acts  as  a  non-conductor 

of  heat,   and  the  source  of 
Fig.  lit)        ijeat  is  a  large  coal  oil  stove  ; 
a  conical  coil  of  pipe  serves 
to  support  a  fuiniel  when  hot 
filtration  is  needed,  while  a 
safety  valve  and  steam  gauge 
assure     safety.       It     is,     of 
course,  intended  only  for  the 
laboi'atoryof  a  retail  druggist. 
'I'lie  usual   form  of  st4>am 
kettle  is  shown  in  I'^ig.  1I<». 
.V  copjx'r  ])an,  tinned  inside, 
having  llaring  sides  to  facili- 
tate evaporation,  is  securely 
connected      about      midway 
from  the  bottom  with  another 
eop))er  pan,  both  being  riv- 
<'te(l   togethei'.      An   o])ening 
f(Mthe  st<'am  ])ip<'  is  ni;Mle  in 
the   jacketed   side  to  admit    slcMni.   and  at   the  lowest    i)oint   of  the 
bottom    another    pipe    is   attaclh-d    to   carry  of!'  tl>e  water   which    is 
proiliHcd    liy    the   cf)n<lciis;if  ion    of    the   stciini.      The   upper   edge  of 
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the  kettle  is  protected  by  a  flat  brass  ring,  Avhich  is  soldered  and 
riveted  to  it,  and  which  also  serves  to  support  the  still  top  when  the 
steam  kettle  is  used  for  distillations.  (8ee  chapter  on  Distillation.) 
Care  should  be  exercised  to  have  the  bottom  of  the  kettle  made  of 
copper  heavy  enough  to  resist  the  greatest  amount 
of  steam  pressure  that  will  be  likely  to  be  used  on 
it,  as  instances  have  been  known  of  colhipse  when 
this  was  neglected.  In  using  the  steam  kettle, 
the  liquid  that  is  to  be  heated  is  run  into  it  by  a 
syphon  or  other  means  ;  the  drij)  or  exhaust  cock 
below  is  opened  partiallj',  and  the  steam  slowly 
turned  on.  The  habit  of  opening  steam  valves 
cautiously  is  one  that  should  be  sedulously  culti- 
vated, as  accidents  and  strains  to  steam  apparatus 


Fig.  118 


Fig.  117 


Steam  kettle  (sectional  view ) 


Steam  kettle  on  trunnions 


Tilling  slcaiu  kettle  witli 
stirrer 


Fig.  120 


often  arise  from  the  sudden  shocks  due  to  want  of  care  in  this 
respect.  While  the  li({uid  is  becoming  healed,  the  condenstHl  water 
should  be  allowed  to  escape  freely,  and  when  the  proper  temperature 
is  reached,  the  steam  valve  should  be  carefully  adjusted  and  the 
exhaust  valve  turned  so  that,  while  all  the  condensed  water  may 
escape,  no  steam  shall  be  allowed  to  go  to  waste  by  its  being  opened 
too  widely.  One  of  the  greatest  objections  to  the  use  of  tinned  cop- 
per kettles  is  that  the  coating  of  tin  soon  Mears  off,  and  the  contami- 
nation of  an  eviiporating  liquid  with  copper  is  almost  sure  to  result. 

Fig.  117  represents  a  sectional  \iew  of  a  steam 
kettle,  showing  the  space  for  steam  and  a  four-arm, 
steam  distributor  with  outlet.  Fig.  118  shows  a 
steam  kettle  mounted  on  trunnions.  This  form  is 
very  convenient  when  the  oi)erator  wishes  to  pour 
out  the  contcntvS.  In  the  ordinary  foini  of  the 
kettle  the  contents  have  to  be  removecl  witli  a 
dipper.  Fig.  110  shows  a  modern  form  of  steam 
kettle  with  a  sliiring  apparatus  which  is  easily 
removed  when  not  in  use.  The  tilting  kettle  is 
very  convenient. 

The  enamelled  cast  iron  kettle  .shown  in  Fig.  120, 
is  to  be  preferred  on  this  account,  although  tlie  injurious  cracking  of 
the  enamel  from  overheating  and  tlie  resulting  exposure  of  the  liquid 
to  the  iron  surface  beneath  is  an  objection.  It  is  pro]>er  to  .state  that 
with  care  the  enamel  may  often  be  retained  for  years  in  i)erfect  con- 
dition.    The  great  improvements   in   the   j^rocess  of  enamelling  as 


Rnnnu'lled  steiini  kettle 
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shown  in  modern  bathtubs  give  promise  of  having  pharmaceutical 
apparatus  in  the  near  future  of  excellent  quality.  Jacketed  iron 
tanks  lined  with  sheet  block  tin  are  very  useful  and  durable,  but 
their  costliness  is  apt  to  prevent  their  extended  use. 

Pressure  st<'am  is  frequently  passecl  tlirough  coils  of  iron,  block  tin, 
or  lead,  which  have  l)een  immersed  in  tlie  liquid  to  be  heated.  Fig. 
121  shows  the  usual  form.     It  will  be  found  very  useful  to  the  prac- 


FiG.  121 


Fig.  122 


Fig.  123 


Fig.  124 


Kettle  with  steam  coil 


Upright 
Bteaiu  coil 


Horizontal 
steam  coil 


Fig.  125 


tical  worker  to  use  block  tin  pipe.  Steam  valves  may  be  soldered  to 
both  ends  of  the  pipe,  and  on  account  of  the  flexibility  of  the  pipe 
it  may  be  readily  adjusted  and  coiled  to  suit  available  space,  while 
the  absence  of  danger  from  contamination  when 
used  for  heating  most  medicinal  liquids  is  an  ad- 
vantage which  should  not  be  overlooked.  Steam, 
when  passed  through  coils  of  various  shapes,  zig- 
zag pipes,  etc.,  is  also  largely  used  in  heating 
li(juids  in  sjiecial  operations,  in  diving  drugs, 
chemicals,  etc.  Figs.  122,  12:5,  and  124  illustrate 
these  forms.  (See  ;iIso  cliuitler  on  Desiccation.  ) 
Pressure  Steam  without  the  Use  of  a  Boiler. 
— In  Fig.  125  is  shown  a  water  bath  jacketed 
kettle,  which  generates  its  own  steam  ;  it  may 
be  used  over  a  gas  burner,  coal  oil  stove,  or  naked  fire.  Two  gauge 
cocks  indicate  tlie  quantity  of  water  in  the  kettle,  and  the  sjifety 
valve  the  amount  of  steam  pressure  ;  the  funnel  pipe  is  used  for 
charging  the  kettle  with  water.  The  advantages  of  this  kettle  are 
ai»parent,  the  princii»al  one  being  that  it  can  be  used  by  :i  pharmacist 
who  desires  to  use  steam  heat  Mithont  incurring  the  inconvenience 
and  expense  of  installing  a  boiler  in  his  store,  lal)oratoiy,  or  cellar. 


steam  kettle  for  use  over 
naked  fire 


CHAPTER   IV 

VAPORIZATION 

Under  this  head  will  be  included  those  pharmaceutical  operations 
in  which  volatile  substances  are  separated  from  fixed  bodies,  or  from 
others  which  are  less  volatile,  by  the  action  of  heat  at  varying  tem- 
peratures. Vaporization  is  frequently  emjjloyed  in  pharmacy,  and 
it  will  be  most  convenient  to  consider  its  applications  in  the  order  of 
their  importance  :  1.  To  Liquids.     2.  To  Solids, 

1.  When  vaporization  is  used  to  separate  a  volatile  liquid  from  a  less 
volatile  liquid,  it  is  called  evaporation. 

2.  When  the  object  sought  is  the  volatile  liquid,  it  is  called  distilla- 
tion. 

3.  When  it  is  used  to  separate  a  volatile  liquid  from  a  solid,  it  is 
called  desiccation,  exsiccation,  or  granulation. 

4.  When  it  is  used  to  separate  a  volatile  solid  from  another  body,  it 
is  called  sublimation. 

The  following  diagram  may  serve  to  impress  the  definitions  on  the 
memory  : 

Vaporization 

Object  Sought  Proces 

Liquids  : 

Fixed  or  less  volatile Evaporation 

Volatile Distillation 

Solids :  f  Desiccation 

Fixed , <  Exsiccation 

(  Granulation 
Volatile Sublimation 

The  subjects  of  Evaporation,  Distillation,  Sublimation,  and  Desic- 
cation will  be  considered  in  the  chapters  which  immediately  follow. 
Vaporization,  as  applied  to  Granulation  and  Exsiccation,  will  be 
more  appropriately  considered  after  the  chapters  on  Solution  and 
Crystallization. 

Evaporation 

Although  this  term  has  in  its  more  i)opular  sense  the  signification  of 
the  separation  of  moisture  from  any  l3ody,  whether  solid  or  li(iuid,  in 
pharmacy  the  word  has  a  more  restricted  meaning,  and  signifies  the 
driving  off  of  the  more  volatile  or  less  valuable  jiortions  of  a  liquid  by 
the  application  of  heat,  with  the  object  of  purifying  it  or  obtaining 
the  less  volatile  portion.  Illustrations  ai-<>  found  in  the  concentration 
of  syrups  and  liquids  intended  for  crystallization,  and  in  the  treat- 
ment of  weak  tinctures  in  making  tiuidextracts  and  extracts. 

As  ebullition,  or  boiling,  is  an  important  form  of  evai)oration,  it  will 
be  necessary  first  to  consider  the  essential  i)oints  concerned  therein. 
Ebullition  in  a  heated  liquid  is  caused  by  the  formation  of  hubbies  of 
vapor  upon  the  surface  of  the  vessel,  which,  rising  to  tlu'  surface  of 
the  liquid  and  bursting,  permit  the  vapor  to  become  ditfnse«l  in  the 
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space  above  the  boiling  liquid.  The  boiling  point  of  a  liquid  may  be 
defined  as  the  temperature  at  which  the  tension  of  its  vapor  is  equal 
Fig.  126  ^  ^^®  pressure  of  the  atmosphere,  this  point  being  definite, 
while  evaporation  takes  place  in  the  same  liquid  at  nearly 
all  degrees  of  heat,  and  hence  the  evaporating  point  is  an 
indefinite  temperature.  The  point  at  which  a  liquid  boils 
varies  with  the  liquid. 

The  boiling  point  of  a  liquid  is  affected  by  the  cohesion 
of  the  liquid  and  the  degree  of  pressure  upon  its  surface. 
Water  under  the  ordinary  pressure  of  the  atmosphere  boils 
at  100°  C.  (212°  F.).  When  confined  in  a  steam  boiler  it 
has  been  shown  that  water  can  have  a  temperature  con- 
siderably over  200°  C.  (392°  F. )  without  boiling,  the  bubbles 
being  prevented  from  rising  to  the  top  on  account  of  the 
pressure  of  the  steam  in  the  confined  space  above  the  liquid. 
On  the  other  hand,  the  removal  of  pressure  causes  a  liquid 
to  boil  below  its  normal  boiling  point. 

Determination  of  Boiling  Points. — One  of  the  simplest 
methods  of  avscertainiug  the  boiling  point  of  a  liquid  is 
illustrated  in  the  cut  (see  Fig.  126).  The  liquid  is  intro- 
duced into  a  test  tube,  and  a  glavss  tube  is  selected  of  such 
diameter  as  will  permit  a  tube  thermometer  to  pass  easily 
through  it  and  leave  a  small  space  between ;  the  tube  should 
be  about  one  inch  shorter  than  the  thermometer.  A  short 
piece  of  wire  should  be  passed  through  the  glass  ring  of 
the  thermometer,  and  slightly  bent  to  hold  it  in  position  ;  a 
perforated  cork  should  now  be  fitted  tightly  to  the  test 
tube,  and  the  tube  carrying  the  thermometer  tube  pushed 
through  the  perforation  in  the  cork  until  the  bulb  of  the 
thermometer  is  just  above  the  liquid  ;  heat  should  be 
applied  cautiously  by  a  sand  bath  or  water  bath.  The 
vapor  from  the  boiling  liquid  passes  upward  through  the 
whole  length  of  the  thermometer,  escaping  at  the  top,  and 
thus  the  error  common  to  some  methods,  due  to  the  difler- 
ence  in  temperature  between  the  portion  of  the  thermometer 
in  the  test  tube  and  that  outside  of  the  test  tube,  is  measur- 
ably avoided.  Boiling  points  are  used  as  a  means  of  deter- 
mining the  identity  and  purity  of  various  substances,  and 
the  appended  table  gives  the  boiling  points  of  substances 
B-jiiiiig      according  to  the  U.  S.  P.  (8th  Rev.). 

point  teat 

Table  of  Boiling  Points  of  Official  Substances 

^EthvliH  Chloridum 12.5^-13^  C.  -      54.5°^5.4°  F. 

/Eth.'-r 35.5°  C.  =  96°  F. 

Benzinum 45°-60°  C.  =  113°-140°  F. 

Carbonei  Disulphidum 46°-47°  C.  =  114.8°-11H.6°  F. 

Acetomim 56°-57°  C.  =  132.8°-134.H°  F. 

Chloroforinuni 60°-61°  C.  =  140°-141.8°  F. 

Broinurn about  63°  C.  =  145.4°  F. 

SpiritUH  yEthcris  Nitrosi 65°  C.  =  149°  F. 

.•Ether  AceticuH 72°-77°  C.  =  161.6°-170.6°  F. 

Alcohol 78°  C.  =  172.4°  F. 

Aqua 100°  C.  =  212°  F. 
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Table  of  Boiling  Points  of  Official  Substances — Continued 

Phenol  Liquefactum 1]5°-1K.S°  C.  =  239°-370.4°  F. 

Acidum  Aceticum  Glaciale .  117°-n8°C.  =  242.6°-244°  F. 

Acidum  Nitricum 120.5°  C.  =  248.9°  F. 

Paraldehydum 12]°-125°C.  =  249.8°-257°  F. 

Bromoformum      148°  C.  =  298.4°  F. 

Oleum  Sinapis  Volatile 148°-lo2°  C.  =  298.4°-305.6°  F. 

Oleum  Terebinthinte      155°-1H2°  C.  =  311°-323.6°  F. 

Terebenum 160°-170°  C.  =  320°-338°  F. 

Glycerinum  (95  percent.) 165°  C.  =  329°  F. 

Eucalyptol 176°-177°  C.  =  348.8°-350.6°  F. 

Phenol 178°-182°  C.  =  352.4°-359.6°  F. 

Benzaldehydum 179°-] 80°  C.  =  3o4.2°-356°  F, 

Oleum  Amygdahe  Aniaraj 180°  C.  =  356°  F. 

Acidum  Trichloraceticum 195°  C.  =  38:5°  F. 

Cresol  (90  percent,  should  boil  between)    .  195°-205°  C.  =  383°-401°  F. 

Creosotum 200°  C.  =  392°  F. 

Camphora     204°  C.  =  399.2°  F. 

Guaiacol  (liquid) 205°  C.  =  401°  F. 

Menthol 212°  C.  =  313.6°  F. 

Naphthalenum 218°  C.  =  424.4°  F. 

Oleum  Gaultheriae 218°-221°  C.  =  424.4°-129.8°  F. 

Methylis  Salicylas 219°-221°  C.  =  426.2°-429.8°  F. 

Safrolum 233°  C.  =  451.4°  F. 

Cinnaldehydum 250°  C.  =  482°  F. 

Eugenol     251°-253°  C.  =  483.8°-487.4°  F. 

Camphora  Monobromata 274°  C.  =  525.2°  F. 

R^sorcinol 276.5°  C.  =  529.7°  F. 

Betanaphthol 286°  C.  =  546.8°  F. 

Acetanilidum 295°  C.  =  563°  F. 

Acidum  Sulphuricum 338°  C.  =  640.4°  F. 

Hydrargyrum 357.25°  C.  =  675.05°  F. 

Sulphur  Sublimatum 448°  C.  ^  838.4°  F. 

Zincum 940°  C.  =  1724°  F. 

Tension  of  Vapors. — If  ;i  gl;iss  tube,  thirty-six  inches  long,  closed 
at  one  end,  is  filled  with  mercury,  and  the  open  end,  after  closing  it 
with  the  finger,  carefully  inverted  in  a  beaker  containing  mercury,  it 
will  be  found  that  the  mercury  will  run  out  from  the  tube  into  the 
beaker  until  a  column  of  mercury  about  thirty  inches  in  height  is  left. 
This  column  is  sustained  by  the  pressure  of  the  atmosphere,  and  is, 
in  fact,  the  well  known  mercurial  barometer  tul:>e.  The  six  inches  of 
space  in  the  tube  above  the  level  of  the  mercury  is,  of  course,  empty, 
or  vacuous.  Now,  if  a  few  drops  of  water  are  i)assed  into  the  tube 
by  a  dropper,  they  immediately  rise  to  the  level  of  the  mercury  in 
the  tube,  and,  although  the  temperature  havS  not  been  increased,  a 
portion  of  the  water  is  vaporized,  and  the  column  of  mercury  is  pro- 
portionately depressed.  This  depression  is  duo  to  the  elasticity  or  ten- 
sion of  the  aqueous  vapor.  If  th«»  tube  bo  forcibly  pushed  down  into 
the  mercury,  the  increased  i)ressure  will  be  found  to  liave  liquefied 
the  vapor,  and  the  original  quantity  of  water  is  recovered  ;  but  tho 
depression  in  the  column  of  mercury  may  be  increased  by  heat,  and 
when  a  sufficient  amount  of  heat  has  been  applied  to  the  tub*'  to 
expel  the  mercury  until  none  is  left  in  the  tube,  it  will  ])e  found  that 
the  temperature  marks  100°  C  (212°  F. ),  wliicli  is  exactly  the  boiling 
point  of  the  liquid  (water),  showing  that  this  point  must  be  reached 
in  order  to  overcome  the  pressure  of  the  atmos])herc.  If  alcohol  or 
ether  be  substituted  for  water,  it  will  l)e  found  that  the  mercury  will 
be  depressed  in  a  far  greater  ratio, — this  being  due  to  the  greater 
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volatility  and  lower  boiling  point  of  these  liquids.  The  mdximum 
detmtf/  of  the  vapor  of  a  volatile  liquid  in  a  confined  space  in  contact 
with  the  corresponding  liquid  is  readied  when  its  elastic  force  attains 
the  limit  beyond  wliich  pressure  produces  the  liquefaction  of  the 
vapor,  ^\'heu  this  limit  is  reached,  the  vapor  is  said  to  be  saturated. 
Maximum  density  varies  witli  the  temperature.  If  a  saturated  vapor 
in  an  enclosed  tube  is  not  in  contact  with  an  excess  of  liquid,  increase 
of  temperature  lowers  its  density  or  expands  it.  On  the  other  hand, 
when  a  saturated  vapor  is  cooled,  liquefaction  gradually  takes  place, 
the  vapor  above  the  liquid  remaining  in  the  condition  of  maximum 
density  until  converted  into  the  liquid.  So  that  cold  and  ])resmre 
have  the  effect  of  convening  vapors  into  liquids,  while  heat  and  the 
removal  of  pressure  have  the  reverse  effect, — i.e.,  the  conversion  of 
liquids  into  vapors.  The  ijhenomena  above  described  characterize 
evaporation  into  a  space  filled  with  air  as  well  as  evaporation  into  a 
vacuum,  the  only  difference  being  that  more  time  is  required  to  pro- 
duce the  same  effects  when  eva|)orating  in  contact  with  air,  for  vola- 
tile liquids  are  instantly  converted  into  vapor  in  a  vacuum,  while  the 
presence  of  air  retards,  but  does  not  prevent,  vaporization.  A  con- 
sideration of  the  foregoing  facts  leads  to  the  following  deductions  : 

1.  The  quantity  of  vapor  that  will  form  in  a  confined  space  depends 
upon  the  amount  of  pressure  and  heat  to  which  the  liquid  is  sub- 
jected, and  when  the  point  of  maximum  density  of  the  vapor  is 
reached,  evaporation  ceases  if  the  pressure  and  temperature  remain 
the  same. 

2.  The  rapidity  of  evaporation  of  an  aqueous  liquid  in  the  open 
air  is  influenced  by  the  condition  of  the  aqueous  vapor  always  present 
in  the  air.  If  it  has  the  greatest  density  possible  for  the  degree  of 
heat,  evaporation  is  retarded  ;  but  if  the  a<iueous  vapor  in  the  atmos- 
phere is  much  below  the  state  of  maximum  density,  as  is  usually  the 
case,  evaporation  is  promoted. 

3.  Rapidity  of  evaporation  is  increased  by  removing  the  pressure 
of  the  atmosphere. 

4.  Increa.se  of  temperature  obviously  accelerates  evaporation,  by 
increasing  the  formation  of  vapor. 

Evaporation  of    Liquids  by  Boiling. — In  evaporating  hy  boiling, 

temperature,  pressure,  etc.,  being  equal,  the  rapidity  of  the  process 

depends  upon  the  extent  of  surface  exposed  to  the  heat.     Fig.  127  rep- 

_  resents  a  cross  section  of  two  evaporators,  A  and  B. 

^^'  The  corrugated  bottom  of  A  gives  twice  as  much 

n^.^^J^^,^,!^    surfac(^  as  the  smooth  bottom  of  B,  and  hence  if  the 

■  ^^^^^i       same  quantity  of  a  li(iuid  is  made  to  boil  in  each,  at 

^P     the  same  temperature,  the  bubbles  of  vapor   given 
off  fiom    the  corrugated    bottom    will    b«>   twice   as 

numerous  as  those  formed  on  the  ])lain  bottom.     Tlie 
■'         *'  superiority  ot  tul)ular  l)oilers  ()\  or  the  ordinary  plain 
or  Cornish  boiler  also  affords  a   good   illustration  of  this  fact. (see 
Fig.  llf)). 

When  a  pure,  volatile  liquid  is  heated  to  the  boiling  point  in  the 
open  air,  its  temperature  remains  tlie  same  until  the  whole  of  the 
liquid  lias  evaporated.  If,  on  the  other  hand,  solid  matter  is  dis- 
solved in  the  licpiid,  the  temperature  of  the  solution  is  gradually  in- 
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creased  until  saturation  is  reached.  This  fact  is  well  illustrated  by 
considering  boiling  points  of  saturated  solutions  of  various  salts  (see 
page  123),  and  it  shows  the  importance  of  diminishing  the  heat  iu 
the  evaporation  of  solutions  of  organic  substances  as  evaporation 
progresses,  as,  for  example,  in  the  making  of  extracts,  etc. 

The  cohesion  of  a  liquid  affects  its  boiling  point,  dense,  thick,  and 
sticky  liquids  offering  more  resistance  to  the  escape  of  the  bubbles  of 
vapor  than  rare,  mobile,  or  thin  liquids. 

The  relative  depth  of  liquid  also  influences  the  boiling  point. 
Shallow  vessels  favor  ebullition,  because  they  afford  proportionally 

less  weight  of  liquid  above  the  bottom  of  the 
dish  for  the  bubbles  to  escape  through  than 
deep  ones.     Eough  metallic  surfaces  favor 


Fig.  129 


Fig.  128 


Fig.  130 


Evaporating  below  boiling  point 


Porcslain  evaporating  dish      (ihiss  evaporating  dish 


evaporation  by  boiling,  and  are  better  than  smooth  surfaces,  because 
they  expose  a  greater  amount  of  surface  to  the  source  of  heat. 

Evaporation  below  the  Boiling  Point. — In  evaporating  liquids 
below  their  hoiling  point,  temperature,  pressure,  etc.,  being  equal, 
rapidity  of  evaporation  depends  upon  the  extent  of  .sur/aee  exposed 
to  the  air.  Figs.  128  and  129  show  two -vessels  of  exactly  the  same 
diameter,  but  of  different  capacity,  containing  water.  Both  expose 
the  same  amount  of  surface  to  the  air,  but  that  of  Fig.  129  contains 
eight  times  more  liquid  than  that  of  Fig.  128. 

If  both  be  subjected  to  the  sjirae  temperature,  provided  it  be  below 
100°  C.  (212°  F. ),  the  water  will  evaporate  as  rapidly  from  one  as 
from  the  other. 

Proper  Shape  of  Vessels  for  evaporating  Liquids. — Broad,  shal- 
low vessels  should  be  used  for  evaporating  below  the  boiling  point, 
because  the  extent  of  surface  is  proportionally  greater  in  vessels  of 
this  shape.  Fig.  130  is  an  illustration  of 
a  porcelain  evaporating  dish  having  the 
proper  shape.  The  chief  objection  to 
dishes  of  this  kind  is  their  liability  to 
breakage.  Care  should  be  taken  to  dry 
the  bottom  of  the  dish  thoroughly  before 
placing  it  over  a  gas  flame.  A  glass 
evaporating  dish  is  shown  in  Fig.  131. 
This  should  always  be  used  in  a  sand  bath,  or  should  be  otherwise 
protected  from  direct  heat.  Enamelled  east  ii'on  dishes  are  very  use- 
ful, notwithstanding  the  lack  of  durability  of  the  enamel.  Enamelled 
sheet  iron  dishes,  called  "agate  ware,"  are  very  light,  and  are  much 
more  lasting  than  the  oi-dinarv  enamelled  east  iron  di.shes  (see 
Fig.  132). 

Use  of  Stirrers. — By  stirring  an  evaporating  liquid  the  surface  is 
largely  increased,  while  the  currents  of  air  produced  at  the  s;ime 
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time  greatly  assist  in  dissipating  the  vapors  which  rise.  Upon  the 
small  scale,  porcelain,  horn,  or  wooden  stirrers  are  used  (see  Figs.  133 
to  137),  while  mechanical  stirrers  are  usually  employed  in  the  labo- 
ratory in  more  extensive  operations  (see  Fig.  119).  Fig.  138  also 
shows  a  rotary  stirrer  to  be  operated  by  steam  power. 

Vacuum  Apparatus. — It  ha«  already  been  shown  (page  125)  that 

the  boiling  point  of  liquids  is  lowered  by  removing  the  pressure  of 

„  ^  „  _,  the    atmosphere.      This 

m         m  TS-  Im  m        fact  is  easily  proved  by 

placing  under  the  re- 
ceiver of  an  airpump 
some  alcohol  in  a  test 
glass  containing  a  few 
pieces   of  broken   glass, 

Fig.  138 


V^ 


Porcelain      Double 
Btirrer         stirrer 


Botary  stirrer 


Fig.  139 


when,  upon  exhausting  tlie  receiver,  many  bubbles  of  vapor  will 
rise  from  the  surface,  and  the  liquid  will  boil  at  the  ordinary  tem- 
perature.    Water  will  boil  at  84°  C.  (183.2°  F.)  upon  the  top  of 

Mont  Blanc,  on  account  of  the 
diminished  pressure  of  the  at- 
mosphere. 

The  practical  application  of 
these  principles  is  of  great 
importance  in  pharmacy,  and 
vacuum  pans  are  frequently 
used  in  the  larger  laboratories 
for  concentrating  solutions 
which  are  injured  by  heat 
under  the  ordinary  pressure 
of  the  atmosphere,  and  espe- 
cially in  evaporating  solutions 
of  organic  substances,  for  these 
are  almost  without  exception 
injured  by  heat. 

In  Fig.  139  a  vacuum  ap- 
paratus is  shown  which  illus- 
tra1«'s  the  principle  of  this 
method  of  evaporation.  The  copper  vessel,  A,  is  used  either  as  a 
steam  or  water  bath  ;  in  this  is  i)laced  a  tinned  copper  or  porce- 
lain evaporating  dish  covered  with  a  ghuss  dome  fitted  with  an 
airtight  connection.     A  thermometer  is  iuljusted  at  the  top,  and  by 
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means  of  the  water  pump,  C,  the  air  is  exhausted  ;  the  glass  vessel,  B, 
acts  as  a  receiver.  It  is  closed  by  a  metallic  lid,  which  is  furnished 
with  a  vacuum  gauge  which  indicates  at  all  times  the  conditions,  and 
enables  the  operator  to  increase  or  decreavse  the  ''vacuum."  Fig.  140 
shows  a  larger  vacuum  apparatus  adapted  for  manufacturing  labora- 
tories. At  the  left  is  seen  the  jacketed  copper  still  containing  man- 
hole, eyeglasses,  aircock,  and 
drain  valve,  connected  with  an  ^^* 

overflow  vessel  to  be  used  in  case 
of  the  boiling  over  of  the  con- 
tents. The  condenser  is  mounted 
on  a  tripod,  and  this  is  connected 
with  the  receiver,  which  is  fur- 
nished with  a  water  gauge,  drain 
valve,  and  with  inlets  and  outlets 
for  the  vacuum  pump.  The  air 
is  exhausted  from  the  entire  ap- 
paratus by  attaching  to  the 
receiving  vessel  the  pipe  from 
the  pump.  With  the  aid  of  this 
apparatiLS,  alcohol  may  be  re- 
covered directly  from  an  ex- 
hausted drug  by  emptying  the  contents  of  a  percolator  into  the  still. 
Vacuum  pumps  operated  by  steam  are  to  be  found  in  all  well  equipped 
pharmaceutical  laboratories,  and  pipes  and  attachments  are  just  as 
easily  connected  with  varioas  forms  of  apparatus  as  are  the  pipes  used 
for  conveying  steam  under  pressure  (see  gelatin  coated  pill  apparatus 
in  Part  V). 

Fig.  141 
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TheF.  J.  Stokes  Machine  Company,  of  Philadelphia,  have  perfected 
a  vacuum  drying  apparatus  of  much  value.  Fig.  141  shows  in  detail 
their  application  of  the  vacuum  applied  to  drying  substances  which 
are  moist ;  the  vapors  may  be  condensed  and  reclaimed  by  the  use  of 
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the  condenser.  ThevSe  vapors  may  sometimes  be  injurious  or  undesir- 
able if  allowed  to  escape  into  the  laboratory,  and  hence  this  plan  of 
disposing  of  them  is  efiective  ;  the  condenser  may  be  disconnected,  if 
found  advantageous.  Substances  which  require  days  to  dry  in  heated 
rooms  can  be  dried  in  several  hours  with  this  apparatus. 

It  frequently  happens  that  the  pharmacist  is  unable  to  devote 
much  space  to  laboratory  operations.     This  is  particularly  the  case  in 

Fig.  142 


Evaporating  rhatnlior 

cities  or  large  towns,  where  rents  are  high.  When  pharmaceutical 
operations  must  be  conducted  in  the  store,  an  absolutely  indispensa- 
ble convenience  is  an  evaporating  chamber  (see  Fig.  142).  If  the  ar- 
rangement of  the  store  will  admit  of  it,  this  should  be  built  into  a 
chimney  brejist.  The  bottom  of  the  chamber  is  preferably  made  of  a 
slate  slab,  which  should  have  a  slight  inclination  toward  tlie  front, 
and  l)e  large  enough  to  project  about  two  inches  over  tlie  closet  upon 
wliich  it  rest.s,  for  tlu^  purpose  of  preventing  a  liquid,  si)illed  by  acci- 
dent, from  limning  into  the  closet  and  soiling  the  contents.  The 
chamber  should  have  a  gas  pipe  in  it,  and  tlu>  upper  part  should  con- 
nect, l)y  a  flue  in  which  there  is  a  dani]ier,  Mith  a  chimney  having  a 
good  draught.  A  wooden  or  galvanized  iron  front  having  a  pane  of 
glass  fitting  tightly  in  it  will  prevent  va])ors  or  odors  from  getting 
into  the  slon;  The  space  l)elow  may  be  utilized  as  a  closet  for  evap- 
orating dishes,  gas  stoves,  etc. 

Economical  Surface  Evaporation. — In  large  indu.stries  where 
economy  in  operating  is  an  essential  factor,  various  forms  of  appa- 
ratus must  b»'  constructed  to  meet  this  need.  In  Fig.  143  is  sliown  a 
method  of  concentrating  sulphuric  acid,  whereby  the  liot  gases  from 
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the  furnace  are  utilized  as  the  source  of  heat.  The  liquid  enters  at 
A,  and  flows  down  in  a  thin  stream  over  a  ctiscade  or  series  of  steps, 
the  vapors  arising  find  an  outlet  at  D,  the  evai)orated  liquid  is  col- 
lected in  a  reservoir,  U,  while  the  wavSte  heat  passes  upward  in  the 
direction  of  the  arrows  through  the  pipe  C. 

Spontaneous  Evaporation. — By  this  term  is  meant  the  evapora- 
tion of  a  liquid  at  the  ordinary  temperature  of  the  atmosphere,  or 
without  the  application  of  strong,  direct  heat.     It  is  used  in  cases 
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where  the  residue  or  less  volatile  liquid  is  liable  to  injury  or  loss  by 
the  application  of  much  heat,  or  in  crystallization,  where,  by  the 
slow  vaporization  of  the  volatile  liquid,  finely  formed  crystals  may  be 
secured,  and  in  other  less  impoitant  operations.  Spontaneous  evapo- 
ration is  usually  conducted  in  drying  rooms  or  closets  when  they  are 
accessible  ;  these,  as  will  be  subsequently  described,  are  rooms  or 
closets  which  are  very  slightly  heated  by  the  use  of  exhaust  steam  or 
other  means;  or  this  form  of  evaporation  may  be  used  by  placing 
the  liquid  in  shallow  dishes  or  trays  and  ex{)osing  the  surface  to  the 
rays  of  the  sun  during  fine  weather.  Upon  the  small  scale,  one  of  the 
most  convenient  methods  is  to  support  the  dish  u])on  a  wire  tripod 
placed  upon  a  stove,  at  a  sufficient  distance  above  the  top  of  the  stove 
to  avoid  injury,  or  if  heated  air  from  a  furnace  is  available,  it  can  be 
utilized  by  supporting  the  dish,  properly  protected,  over  the  register  ; 
the  upward  current  of  dry  heated  air  greatly  assists  in  promoting  the 
evaporation. 

Evaporation  by  Direct  Heat. — This  method  usually  requires  the 
greatest  amount  of  care  in  order  to  avoid  loss  or  injury  by  overheat- 
ing. It  is  to  be  preferred,  thei-efoi-(\  only  in  eases  where  the  resi<liie 
is  not  easily  injured  by  such  an  accident.  The  evaporation  of  saline 
solutions  in  crystallization,  or  of  weak  a(iueous  organic  solutions,  may 
usually  be  performed  by  the  application  of  direct  heat.  Careful 
watching,  however,  is  necessary,  and  also  frequi'ut  stirring,  to  prevent 
the  formation  of  a  crust  upon  the  bottom.  Fig.  144  shows  a  method 
of  evaporating  by  direct  heat  by  using  a  flask,  F,  suii])oited  on  a 
piece  of  brass  wire  gauze,  G,  upon  a  retort  stand. 
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Evaporation  to  a  Fixed  Volume. — This  operation  cannot  be  per- 
formed accurately  without  inconvenience,  and  hence  it  is  much  more 
satisfactory  to  evaporate  a  liquid  to  a  definite  weight, — all  that  is  neces- 
sarj^  in  the  latter  case  being  to  use  a  tared  dish,  and  weigh  the  dish 
and  contents  when  evaporation  has  progressed  to  the  desired  point. 


Fig.  145 
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Fig.  147 


In  evaporation  to  a  definite  measure,  a  graduated  evaporating  dish 
(see  Fig.  145)  may  be  employed,  care  being  taken  to  level  it  by  no- 
ticing that  the  height  of  the  liquid  is  the  same  on  each  side,  or  the 
expedient  illustrated  in  Fig.  146  may  be  resorted  to.  An  ordinary 
evaporating  dish,  D,  is  placed  upon  a  grommet,  G  (see  page  139), 
and  subjected  to  the  heat  (in  this  case  the  temperature  is  intended  to 
be  that  of  a  warm  room)  ;  a  perforated  wooden  strip.  A,  is  placed 
across  the  dish,  and  a  glass  thermometer,  T,  is  supported  in  an  up- 
right position  in  the  liquid  by  a  perforated  cork.  Sufficient  water  is 
poured  into  the  dish  to  equal  the  final  measure 
of  the  liquid,  and  a  small  rubber  band  is 
slipped  on  the  thermometer  (or  a  piece  of 
string  tied  on)  to  indicate  the  desired  level  of 
the  liquid  ;  the  water  is  replaced  by  the  liquid 
to  be  evaporated,  and  evaporation  proceeded 
with  until  the  liquid  has  been  lowered  to  the 
mark  on  the  therjuometer.  When  the  use  of 
the  thermometer  is  unueccvssary,  a  notched 
stick  may  be  substituted.  In  order  to  arrive 
at  results  approaching  accuracy  by  these 
methods,  the  liquid  must  be  allowed  to  cool  to 
the  temi)erature  of  the  water  wliich  was  used 
as  the  measure  of  tlie  li(|ni(l  in  tlie  beginning. 
Use  of  Hoods. — A  hood  is  a  contrivance, 
usually  of  a  conical  shape,  intended  to  collect 
and  dispose  of  vapors  Avhich,  from  their  dis- 
agreeable odors  or  tlieir  suflbcating  effectvS, 
render  the  atmosphere  of  the  store  or  labo- 
ratory unwholesome.  Fig.  147  shows  a  form 
of  hood  which  luus  been  found  useful  upon  the 
small  scale.  It  is  made  of  galvanized  iron, 
and  conneets  l)y  galviinized  stove  i)ipe  with 
the  strong  draught  of  a  good  chimney  ;  the 
stove  pipe  running  horizontally  to  the  chimney  should  have  a  dam- 
per in  it.     If  any  condensation  of  the  vapors  takes  place  in  the  stove 
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pipe,  the  larger  diameter  of  the  circular  hood,  will  cause  the  drops 
of  liquid  to  fall  outside  of  the  evaporating  dish,  and  thus  contamina- 
tion of  the  contents  of  the  dish  is  avoided.     Hoods  are  usually  made 
of  wood  when  intended  for  operations  upon  the  large 
Fig.  148  scale.     Fig.  148  illustrates  the   method   of  using  a 

hood  when  the  dish  is  placed  upon  a  stove. 

Use  of   Qrommets. — One  of  the 
inconveniences  in  using  round  hot-  Fig.  149 

tomed  evaporating  dishes  is  due  to 
the  shape  of  the  bottom,  serious 
loss  often  occurring  from  the  tilting 
of  the  dish  and  spilling  of  the  con- 
tents. To  obviate  this,  grommets 
should  be  used.  Thase  may  be 
economically  made  from  a  cast  off 
piece  of  rubber  hose  or  tubing  by 
stove  hood  bcuding  it  into  a  circle,  placing  a  Grommets 

wooden  plug  in  one  end,  tacking  it 
securely,  and  inserting  it  in  the  other  end  and  fastening  it  in  the 
same  manner  (see  Fig.  149).  An  elastic  ring  is  thus  formed,  upon 
which  an  evaporating  dish  or  round  bottomed  vessel  may  be  safely 
placed.  Grommets  serve  another  very  important  purpose,  that  of 
preventing  the  fracture  of  a  porcelain  or  glass  dish  containing  a  hot 
liquid,  by  being  placed  between  the  hot  dish  and  the  cold  surface  of  a 
table  or  floor. 
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Alembic 


The  first  part  of  the  process  of  distillation  is  identical  with  that  of 
evaporation,  for  it  is  simply  the  vaporization  of  the  volatile  liquid 
fhrough  the  application  of  heat.  The  next  step  is  distinctive  and 
opposite,  and  consists  in  the  conversion  of  this  vapor  into  a  licpiid  by 
the  application  of  cold.  This  part  of  the  process  is  called  condensation. 
The  elements  of  distillation  are  :  1,  vai)orization,  and,  2,  condensa- 
tion. The  subject  of  vaporization  was  treated  of  in  the  preceding 
chapter.     We  have  now  to  consider  condensation. 

Condensation. — It  has  been  already  shown  (page  124)  that  when  a 
liquid  is  vaporized  a  certain  amount  of  heat  disappears  or  is  rendered 
latent,  and  wlien  a  vapor  is  liquejied  a  corresponding  degree 
of  heat  is  evolved  or  reappears.  While  the  practical  ap- 
plication of  this  law  is  of  great  service  in  the  use  of  steam 
for  heating  purposes,  the  opposite  process  of  condenssitiou 
shows  its  disadvantages,  because  of  the  relativelj'  large  quan- 
tity of  cold  water  necessary  to  convert  vapors  into  liquids. 
The  greater  the  difference  in  temperature  between  the 
condensing  surface  and  the  vapor,  the  more  lapid  is  the 
condensation  ;  and  it  has  been  comi)uted  that  steam  at 
100°  C.  (212°  F.)  requires  about  twenty-five  times  its 
weight  of  water  at  20°  C.  (68°  F.)  to  condense  it.  The 
proper  relation  between  the  lieating  and  condensing  surfaces  of  appa- 
ratus used  in  distillation  can  only  be  known  by  careful  study  of  the 
laws  governing  vaporization  and  condensation,  or  by  practical  ex- 
pei'ience. 

Apparatus  used  in  Distillation — In  considering  the  many  kinds 
of  apparatus  used  in  distillation,  two  typical  forms  are  presented  : 
1,  the  alemhic.  fornij  in  which  the  vapor  is  condensed  in  an  enclosed 
space  immediately  above  the  heated  liquid,  and,  2, 
the  retort  form,  in  which  the  vapor  is  condensed  in  a 
vessel  placed  at  one  sitle  of  that  containing  the  heated 
li<iuid,  and  connected  with  it  by  a  suitable  tube 
or  pipe. 

The  Alemhir. — This  is  juobably  llu'  most  ancient 
kind  of  distillatory  apparatus,  and  in  its  original 
form  it  is  now  larely  emi)loyed.  The  />o(///,  or  cucur- 
bit, is  usually  globular  or  oval  in  sluipe,  and  at  its 
junction  with  the  heniis])heri('al  head  ov  dome  Wwro,  is 
a  gntti'i-  or  gi-oovc.  '^Pliis  sci-ves  1o  collrct  tli<'  con- 
<lcnsc(l  \apor  oi-  distillate,  wliich  is  carried  off  bv  a 
Inhr,  ;is  shown  in  tlic  ilhistration  (see  rig.   \r\\). 

Fig.  152  shows  an  ah-nibic  which,  according  to  Mr.  T?rady,  of  New- 
castle,   England,    is  still   frc(|uently  employed    in   Japan.      Into   the 
boiler    is   fitte<l    a   short   cylinder.      This   iias  a    perforated  bottom, 
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and  the  gutter  coniniuni('iit<'S  with  th(;  spout  ;  the  condenser  hii.s 
a  cover,  and  is  also  furnished  witli  a  si)out  for  carrying  off  the 
water  used  in  cooling  the  dome  after  it  has  be(^n  lieated  by  the  vapors 
rising  from  the  boiling  liquid  in  the  Vjody.  This  still,  or,  as  it  is 
called  by  the  Japanese,  lambik,  is  shown  because  it  represents  the 
alembic  probably  in  ()n«*  of  its  best  practical  forms,  and  the  advan- 
tages possessed  by  this  kind  of  distilling  api)aratus  are  seen  to  be 
compactness  and  simplicity.  It  is,  however,  not  fitted  for  distilling 
very  volatile  liquids,  is  very  inconvenient  and  troublesome,  because 
of  the  necessity  for  constantly  rei)lacing  the  water  used  in  the  con- 
denser, and  distillation  is  slow  and  tedious. 

The  Retort. — This  form  of  distillatory  apparatus  has  many  advan- 
tages over  the  alembic,  which  it  has  alniijst  entirely  replac«'d.  A 
retort,  in  its  simplCvSt  form,  may  be  described  as  a  long  necked  glass 
flavsk  in  which  the  neck,  after  being  heated  thoroughly,  is  bent  over 
until  its  axis  makes  an  acute  angle  with  that  of  the  bowl  of  the  flask. 
Eetorts  are  of  two  kinds, — ])lain  and  tubulate<l.  A  plain  retort  is 
shown  in  Fig.  153.  If  it  has  a  tnhuJnrc  or  orifice  at  the  toji  of  the 
bowl  for  the  purpose  of  introducing  the  lifjuid  to  be  distilled,  it  is 
said  to  be  tubulated  (see  Fig.  l.")l).  Retorts  are  made  of  glass,  por- 
celain, earthenware,  platinum,  iron,  lead,  etc.,  according  to  the  pur- 
poses for  which  they  are  designed. 

Porcelain  and  earthenware  retorts  are  used  in  the  distillation  of 
phosphorus,  mercury,  etc.  ;  platinum  and  iron  retorts,  in  destructive 
distillation  ;  leaden  retorts,  in  making  hydrofluoric  acid,  ether,  etc. 

The  glass  retort  is  the  only  kind,  however,  which  will  be  considered 
here  in  detail.  The  shape  of  a  retort  is  an  important  point  to  regard 
in  its  selection.  Retorts  having  deep  bowls  are  best  suited  for  very 
volatile  liquids.  The  lower  suiface  of  the  neck  of  the  retort  should 
form  a  decidedly  acute  angle  with  the  surface 
of  the  bowl  if  tubulated  ;  a  line  drawn  from  I'lc.  155 

the  centre  of  the  stopper  should  touch  the 
centre  of  the  bowl.  A,  so  that  when  a  funnel  is 
introduced   into  the  tubulure,    T,   to   charge 


Fig.  154 


Fig.  153 


Plain  retort 


Tubulated  retort 


Diatillitif;  flnnk 


the  retort,  the  contents  may  all  be  delivered  into  the  bowl  without 
soiling  or  splashing  the  neck.  The  neck  of  the  retort  should  grad- 
ually taper  to  the  end,  and  the  Ixiak.  15,  should  never  be  larger  in 
diameter  than  any  otlier  ])ortion  of  the  neck,  otherwise  difficulty 
may  be  experienced  in  making  joints  with  adapters,  receivers, 
or  condensers  (see  Fig.  ISO).  Such  a  fault  may  prevent  the  use 
of  a  cork  ring  in  joining,  for  this  ring  should  be  made  tight  by 
forcing  it  up  the  gradually  increasing  diameter  of  the  neck.     The 
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glass  forming  the  retort  should  be  carefully  annealed  and  have  a  uni- 
form thickness.  Extremes  should  be  carefully  guarded  against.  If 
the  glass  be  too  thick,  the  sudden  changes  in  temperature,  to  which 
retorts  are  constantly  subjected  in  distillation,  may  cause  fracture  ; 
on  the  other  hand,  if  too  thin,  they  are  easily  broken  in  cleaning. 
Scratches  and  imperfections  in  the  bowl  should  cause  retorts  to  be 
rejected.'  The  objections  to  the  use  of  retorts  are  mainly  due  to 
their  peculiar  shape,  the  principal  one  being  the  difficulty  of  cleaning 
them  thoroughly.  The  necessity  for  having  a  variety  of  different 
shapes  and  sizes  to  suit  special  operations  is  greater  than  when  distil- 
lation is  performed  with  flasks  and  bent  tubes. 

Flask  distillation  will  be  usually  found  most  practicable  for  pharma- 
ceutical work.  The  best  shape  for  a  flask  is  shown  in  Fig.  155.  The 
bowl  should  have  a  flat  bottom,  so  that  it  will  stand  unsupported  ; 
the  neck  should  be  wide,  to  admit  a  large  cork,  so  that  there  will  be 
plenty  of  room  for  a  wide  bent  tube,  a  thermometer,  and  a  safety  or 
charging  tube.  The  advantages  of  using  a  flask  instead  of  a  retort 
for  all  distillations  that  will  allow  of  it  are  several  :  it  is  easily 
cleaned,  it  is  useful  for  other  purposes,  for  instance  as  a  measure,  as 
a  container,  or  as  a  receiver  for  the  distillate  ;  the  tubes  are  readily 
replaced  in  case  of  breakage.  One  of  the  most  important  parts  of 
this  apparatus  is  the  bent  tube  for  conducting  the  vapor  to  the  re- 
ceiver or  condenser.  The  diameter  of  the  bent  tube  should  be  as  large 
as  the  receiver  or  condenser  will  conveniently  accommodate. 

Cutting  Glass  Tubes. — The  glass  should  be  moderately  thick  and  of 
the  proper  length.  A  glass  tube  may  be  broken  neatly  by  scratching 
it  across  with  a  sharp  three-cornered  file,  and  then  grasping  it  with 
both  hands,  one  on  each  side  of  the  scratch,  and  making  a  slight  out- 
ward pressure,  which  will  generally  produce  a  clean  fracture.  By 
holding  the  sharp  edges  for  a  few  moments  in  the  flame  the  corners 
may  be  rounded  so  that  they  will  pass  through  a  cork  without  cutting 

T7      ICO       T-      -.rn  T-      ICO         it  and  making  a  ragged  edge. 

Fig.  156        Fig.  157  Fig.  158  ^     j-      r^i        m  T^         k  4.   u 

Bending  Glass  Tubes. — A  tube 

may  be  bent  by  heating  it  prop- 
erly over  a  gas  flame.  To  make 
a  symmetrical  curve  in  a  tube 
of  large  diameter  requires  con- 
siderable skill  and  practice. 
One  end  of  the  tube  should  be 
closed  by  a  cork,  and  the  part  of  the  tube  that  is  to  he  bent  held 
just  above  the  flame  and  gradually  rotated  between  the  fingei'S,  so 
that  it  may  be  heated  evenly  throughout.  It  should  also  be  passed 
to  the  right  and  left  through  llir  Ihiine  tor  the  space  of  an  iuch  or 
two  on  eaeli  side  of  the  iniddh'  of  tlie  j)ro))os<'d  bend,  aud  \erv 
slowly  aHowed  to  curve  in  one  direct iou,  so  that  the  bend  shall 
not  l>e  too  abrupt.  The  obj«'ct  of  ch)sing  one  cud  with  a  cork  is  to 
prevent  a  current  of  air  from  passing  tlirough,  and,  in  case  coUapst^ 
from  overheating  occurs,  by  gently  blowing  in  the  tube  the  softened 


*  Although  there  in  no  disponition  on  the  part  of  the  author  to  weaken  the  force  of  this  oon- 
rentional  iwlvice,  the  possession  of  a  retort  tiarinK  i»  large  bubble  in  the  bottom  of  the  bowl, 
whirh  wfws  In  stirrossfnl  use  for  ten  years  and  has  outlasted  many  of  its  more  perfect  fellows, 
■upplies  the  ueeded  exception. 
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Holding  the  tube 


glass  may  be  swelled  to  its  proper  curve.  Fig.  156  shows  a  tube 
properly  bent,  while  Figs.  157  and  158  illustrate  some  of  the  defects 
produced  by  unskilled  work.  In  Fig.  157  the  tube  was  not  rotated 
evenly,  and  at  the  top  of  the  bend,  B,  it  was  hot  enough  to  collapse. 
Fig.  158  represents  the  effects  of  hurry  and  unequal  heating,  the 
operator  having  forced  the  bend,  C,  before  the  tube  was  heated  uni- 
formly. A  gas  burner  having  a  f  tsq 
solid,  steady  flame  is  the  best  kind  '^' 
to  use  (see  Fig.  73),  and  draughts 
of  air  should  be  avoided. 

In  Fig.  159  the  method  of  hold- 
ing a  tube  while  ''diawiug  it 
out"  over  the  flame  to  make  a 
tapering  tube  is  shown.  The  line  in  the  centre  shows  the  proper 
place  to  scratch  it  when  cold  with  a  fine,  sharp,  triangular  file  when 
it  is  to  be  broken  apart ;  by  holding  the  edge  in  the  flame  for  a 
moment  the  sharpness  may  be  rounded  off.  Fig.  160  shows  a  ' '  well 
drawn"  tube;  Fig,  161,  one  which  has  not  been  revolved  evenly  or 
heated  uniformly.  Fig.  162  shows  the  same  fault  and  careless  work 
besides. 

Cork  Fitting. — Corks  for  joining  apparatus  should  be  of  the  best 
quality.  They  are  perforated  for  the  passage  of  the  glass  tubes  by 
the  use  of  cork  borers  (see  Fig.  163).  These  are  cylindrical  brass 
tubes  of  various  sizes,  sharpened  at  one  end,  and  surmounted  by  a 
milled  brass  cap.  They  are  furnished  in  sets.  A  small  hole  is  drilled 
through  both  sides  of  the  brass  cap,  so  that  an  iron  rod  may  pass 
directly  through  it  and  form  a  convenient  handle.  They  are  used 
by  holding  the  cork  firmly  with  the  left  hand  and  pushing  the  borer 
through  with  the  right  hand,  using  a  twisting 
motion  at  the  same  time  so  as  to  cut  a  smooth 
round  hole.  The  mistake  frequently  made  in 
using  cork  borers  is  due  to  * '  hurry. ' '  The  at- 
tempt to  force  the  borer  through  quickly  without 
rotating  it  sufficiently  always  ends  in  breaking 
off  pieces  of  the  cork.  The  cork  borer  shown 
in  Fig.  164  is  more  convenient  for  larger  corks, 
and  may  be  made  from  a  piece  of  steel  bicycle 

Fig.  160 


Fig.  163 


C 


Fig.  161 


J 


Tubes,  properly  and  improperly  drawu 


tubing,  the  tool  handle,  I,  being  large  enough  to  give  the  operator 
a  firm  grasp,  so  that  the  cork  may  be  readily  bored.  The  cut- 
ting edge  of  the  borers  should  always  be  kept  sharp  and  in  good 
condition  by  the  use  of  the  grindstone  or  emery  paper.  When  the 
cutters  do  not  bore  a  hole  of  the  exact  size  needed  for  the  ghiss 
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Fig.  164 


tube,  wliicli  of  course  should  fit  tightly,  it  is  best  to  select  a  borer 
which  will  cut  a  smaller  hole  thau  that  desired,  and  then  to  enlarge  the 
hole  by  filing  with  a  rat  tail  file  (Fig.  165),  or,  if  the  hole  is  large, 
with  a  half  round  file.  When  the  tubes  have  been  fitted,  the  cork 
should  usually  be  thoroughly  soaked  in  hot  water,  for  the  purpose  of 
swelling  and  softening  it.  It  should  never  be  soaked  before  cutting 
or  filing.  The  rasp  and  file  shown  in  Fig.  166  will  be 
useful  in  fitting  up  large  flasks.  Rubber  corks  can 
often  be  used  with  great  advantage,  and  they  may  be 
readily  perforated  by  dipping  the  cork  borer  in  solu- 
tion of  sodium  or  potassium  hydroxide  or  strong  am- 
monia water  before  beginning  to  use  it.  If 
rubber  corks  are  well  dried  by  wiping  them 
thoroughly,  they  may  be  filed  easily  with  a 
new,  sharp,  flat  file.  The  main  advantage  of 
rubber  corks  is  that  they  are  practically  im- 
pervious to  vajjors  or  gases,  and  hence  require 
no  luting.  Substitutes  for  rubber  corks  may 
be  made  by  keeping  dry  corks  in  melted  par- 
affin or  wax  until  the  pores  are  thoroughly 
filled,  and  then  cooling. 

Liites. — The  most  satisfactory  lute  for  ordi- 
nary distillations  is  made  by  adding  flaxseed 
meal  to  boiling  water  and  stirring  until  a  thick, 
sticky  mass  results.    When  the  perforated  and 
Cork  borer   goakcd  cork  containing  the  tubes  is  inserted 

(large  size)  - 

in  the  neck  of  the  flask,  a  small  quantity  ot 
lute  should  be  pressed  into  the  joints,  and  then  followed  by  sufficient 
to  make  the  joint  vapor  tight,  the  quantity  varying  with  the  quality 
of  the  cork  and  the  character  of  the  vapor  that  is  to  be  excluded. 
If  future  trouble  from  leaking  is  to  be  avoided,  it  is  usually  better  to 
throw  away  a  cork  which  will  not  make  an  almost  perfect  joint 
without  lute,  rather  than  trust  to  cover  up  sei'ious  deficiencies  with 
lute.  A  neat  finish  may  be  given  to  the  joint  by  dii)ping  a  finger 
into  water,  and  with  it  smootliiiig  the  surface  of  the  lute.  In  Fig. 
155  the  cork  is  shown  perforated  and  mouulcd,  luted  and  in  position. 

Bladder  Joints. — Oue  of  llie  most  useful  sub- 
stances to  the  ])racti('al  i)harmacist  who  has 
occasion  to  join  tubes  is  a  strip  of  moistened 
bladder.  Hogs'  bladdeis  are  usually  i)referred, 
and  it  is  now  i)ossible  to  get  them  of  excellent 
quality  prepared  by  being  thonmghly  cleaned 
and  then  soaked  in  an  alkaline  solution  or  in 
petroleum  bcn/in  to  <leprive  them  entirely  of 
fat.  In  connecting  two  tubes  of  difterent  di- 
ameters which  are  not  to  be  subjected  to  a  high 
heat,  a  bhulder  joint  is  esj^'cially  useful.  I'or 
an  ordinary  joint  of  inch  glass  tube,  a  strip 
about  six  inches  long  and  an  inch  and  a  half  wide  should  be 
moist<'ne<l  an<l  wrap])ed  around  the  proposed  joint ;  the  upper  end 
of  the  bhulder  is  then  tied  tightly  with  strong  linen  twine,  leaving 
the  short  end  of  the  twine  at  least  six  inches  long  (see  Fig.  168)  ; 


Fig.  167 


Fig.  168 
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this  end  is  carried  along  the  top  of  the  bladder  and  tied  tightly 
around  the  lower  end  of  the  joint ;  the  k>ng  end  of  the  twine  is  then 
wrapped  spirally  and  regularly  around  the  bladder  until  the  lower 
end  is  reached,  when  it  should  be  there  tied  tightly  (see  Fig.  167). 
Strips  of  writing  paper  soaked  for  a  few  moments  in  water,  and  then 
coated  with  ordinary,  smooth  flour  paste  to  which  10  percent,  of 
glycerin  has  been  added,  may  also  be  used  for  joining  apparatus. 

Rubber  joints  are  preferred  to  l)la(l(ler  joints  when  there  is  no  like- 
lihood of  vapor  or  high  heat  dissolving  or  softening  the  rubber,  and 
when  the  tubes  to  be  joined  are  nearly  of  the  vSJime 
diameter.     Theea.se  and  celerity  with  which  such  Fig.  169 

joints  can  be  made  are  their  strong  ]>oints.     A     ^ j=-^; — p, , 

piece  of  rubber  tubing  is  cut  of  slightly  less  di-     ^ '■ — ^ — ^' ^ 

ameter  than  that  of  the  tubes  to  be  joined  ;  by  Rubber  joint 

moistening  the  rubber  on  the  inside  with  water, 
and  stretching  it  over  one  end  of  tlie  glass  tube,  and  then  inserting 
the  end  of  the  other  glass  tube,  the  joint  is  made.  Success  largely 
depends  upon  having  the  rubber  tube  slightly  smaller  in  diameter 
than  the  glass  tube,  so  that  the  elasticity  of  the  rul)ber  alone  will 
be  sufficient  to  make  a  tight  joint,  otherwise  the  rubber  tube  must 
be  tied  on,  and  then  the  a<lvantage  over  a  bladder  joint  is  lost 
(see  Fig.  169).  In  all  cases  it  is  i)referable  to  select  tubes  which 
differ  slightly  in  diameter,  so  that  one  may  slip  into  the  other,  the 
narrower,  of  course,  having  the  higher  position,  so  that  the  vapor  or 
liquid  shall  not  come  in  direct  contact  with  the  rubber. 

Receivers  are  glass  vessels,  usually  globular  in  shape,  intended  to 
receive  distillates.  They  are  of  three  kinds, — j>J(iin,  tiibukifed,  and 
quilled  (see  Figs.  170  and  171).  When  a  plain  receiver  is  re<iuired, 
an  ordinary  flask  (see  Fig.  172)  will  answer,  but  if  uncondensable 
vapors  are  produced,  it  is  necessary  to  provide  for  their  escape,  or 

Fig.  171  Fig.  172 

Fig.  170 


Tubiilftted  and  quilled 
Tubulated  receiver  receiver  Plain  roceiTer 

an  explosion  may  occur  from  the  accumulated  pressure.  This  may 
be  done  in  a  tubulated  receiver  by  occa.sionally  removing  the  stopper, 
or,  better,  by  connecting  a  l)ent  glass  tnbe  with  the  receiver  and 
allowing  the  end  of  the  tube  to  dip  into  watei-,  or  into  an  acid  solu- 
tion if  the  vapors  be  alkaline,  or  into  an  alkaline  solution  if  the 
vapors  be  acid.  A  (jnilled  icceiver  is  useful  where  the  distillation  is 
to  be  carried  t-o  a  definite  point  and  a  (U'ltaiii  amount  of  distillate  is 
to  be  received,  or,  as  in  the  preparation  of  hydrocyanic  acid,  the 
end  of  the  quill  is  made  to  dij)  Im'Iow  the  surface  of  cooled  diluted 
alcohol  or  water,  in  order  to  condense  all  of  the  gas.      In  tin'  distilla- 

10 


146 


DISTILLATION 


Fig.  173 


Fig.  Fig.  Fig.  Fig.  Fig.  Fig. 
174   175   176   177  178  179 


tion  of  very  volatile  liquids  an  effective  mode  of  using  a  quilled  re- 
ceiver is  shown  in  Fig.  173.  A  hole  is  cut  in  the  bottom  of  a  rather 
shallow  tin  pan  and  a  short  tube  soldered  into  it ;  a  perforated  cork 
will  permit  the  (juill  of  the  receiver  to  pass  through  it,  and  at  the 
same  time  a  tight  joint  should  be  made  ;  ice  or  snow  is  heaped  up 
over  the  receiver,  and  any  uncondensable  gases  may  escape  from  the 
l)eut  tube  in  the  tubulure  or  be  absorbed  by  the  liquid  into  which  the 
tube  dips. 

Adapters  are  tapering  tubes  of  glass  which  are  used  to  connect 
retorts  with  receivers.      Figs.  174,  175,  176,  177,  178,  and  179  show 

the  various  shapes.     Good  adapters  may  be 

made  from  retorts  having   broken  bulbs  by 

cutting  oft"  the  broken  portion,  scratching  the 

tube  with  a  file,  and  extending  the  crack  thus 

made        entirely 

around      it      by 

slowly      passing 

a  red  hot  poker 

over      the      line 

marked    for   the 

fracture.        Fig. 

180      shows     an 

adapter    of   this 

kind      in      posi- 
tion.    Adapters  are  also  employed   to   deliver  the  distillate  from 
Liebig  condensers  into  receivers  or  flasks. 

Charging  Retorts. — Plain  retorts  must  be  charged  by  using  a 
funnel  tube  ;  this  may  be  a  funnel  with  an  elongated  tube,  or  a  modi- 
fication of  it,  as  shown  in  Figs.  181,  182, 
and  183,  or  one  may  be  improvised  by 
selecting  a  tube  of  sufficient  diameter  to 
permit  of  the  intioduction  of  a  small  fun- 
nel (see  Fig.  184).  The  object  of  using  a 
funnel  tube  is  to  prevent  the  soiling  of  the 
neck  of  the  retort;  as  the  object  of  distil- 
lation is  usually  to  i)urify  the  licpiid,  the 
latter  must  be  delivered  into  the  bowl  of 
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the  retort  without  touching  th«'  neck.     Fig.  185  shows  the  method  of 
charging  a  plain  retort  ;  a  small  piece  of  rubber  tube  is  sometimes 
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placed  on  the  end  of  the  funnel  tube  to  guide  the  liquid  safely  and 
guard  against  fracture.  Tubulated  retorts  are  charged  by  simply 
placing  a  funnel  in  the  tubulure  and  pouring  the  liquid  through  it. 

Safety  Tubes. — It  is  soin«'tinies  impossibh?  to  avoid  sudden  evolu- 
tions of  vapor  during  distillations.  When  there  is  a  likelihood  of 
such  occurring,  it  is  iulvisable  to  insert  a  Welter's  safety  tube  into 


Fig.  186 


Fig.  185 


Fig.  184 


Fig.  187 


ImproTised 

funnel 

tube 


CharRinRa  plain 

retort 


Betort  stand 


the  tubulure  of  the  retort.  This  tube  (see  Fig.  186)  is  bent  into  the 
form  of  an  S,  having  a  bulb  blown  in  the  middle,  and  a  thistle  funnel 
at  the  top.  Mercury  is  poured  into  the  tube  before  inserting  it  into 
the  tubulure  of  the  retort,  and  a  piece  of  loose  .cotton  is  placed  in  tlie 
thistle  funnel ;  when  undue  pressure  occurs,  the  mercury  is  forced 
into  the  cotton  and  the  vapor  escapes  ;  wheu  the  retort  has  l)een  thus 
relieved,  the  mercury  descends  into  the  bulb  and  the  distillation  pro- 
ceeds. 

Retort  stands  are  used  to  properly  support  retorts,  flasks,  receivers, 
etc.,  during  distillation,  although  tliey  are  also  employed  by  pharma- 
cists for  a  variety  of  other  purpojiCvS,  as  in  filtration,  i)ercolation. 
evaporation,  etc.  Fig.  187  shows  a  retort  stand  which  has  been  used 
with  much  satisfaction  in  the  laboratory  of  the  Philadeli>liia  College 
of  Pharmacy.      It  is  more  substantial  than  those  that  are  commonly 


Fig.  188 


Fig.  189 


Fig.  190 


Retort  ring  clamp 


Rt'tort  riiiR 


Rint;  witli  split  wctirns  < 


furnished  by  the  chemical  apparatus  makers.  The  clamp  (see  Fig. 
188)  is  made  upon  the  j)i-inei]>le()f  one  oiigiually  de\iseil  by  S.  FIoy«l 
Wiegand,  and  is  hook  shapi'd,  so  that  any  of  the  different  sizes  of 
rings  may  be  unscrewed  from  the  upiight  rod  without  disturbing  the 
rest.  In  many  of  the  common  retort  stands  the  bottom  ring  cannot 
be  removed  without  first  slipping  off  all  above  it.     Fig.  189  shows 
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Fig.  191 


the  ordinary  retort  ring.  The  ahnost  universal  fault  of  the  retort 
stands  in  common  use  is  their  extreme  lightness  and  want  ofstiibility  ; 
the  rings  frequently  bend  under  such  weights  as  should  be  easily 
borne,  and,  owing  to  the  base  being  too  light  and  small,  the  whole 
stand  is  sometimes  upset  during  an  operation.  In  the  stand  shown 
in  Fig.  187  the  base  plate  is  permanently  fastened 
to  the  operating  counter  in  a  place  known  to  be 
the  most  convenient ;  if  the  counter  is  one  that 
must  be  used  for  other  purposes,  the  base  plate 
may  l^e  screwed  to  the  under  side  of  the  counter, 
and  a  five-eighths  iuch  hole  boied  through  the 
counter,  so  that  the  centre  shall  coincide  with  the 
centre  of  the  hole  in  the  base  plate.  When  the 
retort  stand  is  not  in  use,  the  hole  in  the  counter 
may  be  closed  with  a  cork.  The  upright  is  made 
of  half-inch  iron  tubing,  and  can  be  quickly 
screwed  into  the  base  plate  with  the  hands  with- 
out the  use  of  pipe  tongs.     The  rings  and  clamps 

Fig.  192 


AppnratuB  stand 


Apparatus  Btand  (horizontal) 


Fig.  193 


are  all  in  one  piece,  and  are  made  of  malleable  iron,  so  that  if  dropped 
on  the  lioor  they  are  not  likely  to  break.  When  used  for  holding  a 
ghiss  percolator  or  fnnnel,  the  danger  of  fracture  on  account  of  the 
contraction  of  the  iron  ring  may  be  avoided  by  stretching  three  sjilit 
sections  of  rubber  tubing  upon  it  (see  Fig.  li)0). 

An  appaiatus  stand  designed  by  J.  Percy  Eemington  is  shown  in 
Fig.  191  ;  the  clamp  is  simple  and  effective  ;  it  is  U  shaped  and  per- 
forated so  ;u>  to  i)ermit  the  j)assage  of  the  ro<l  of  the  ring  freely  ;  the 
thumb  screw  is  depended  upon  to  firmly  fasten  the  ring  upon  the  up- 
right rod,  and  the  clamping  devi<'e  permits  the  ring  to  b«'  i)laced  in 
any  position,  jjushed  in  or  out,  or 
turned,  so  that,  as  often  happens 
in  adjusting  r<'toi'ls,  ilasks,  funnels, 
or  jiereolatoi'S,  if  someslight change 
in  the  position  of  the  ring  is  re- 
quinMl,  it  can  be  made  easily.  Fig. 
11>2  shows  how  the  ajjparatiis  can 
b(  used  for  a  horizontal  attachment 
to  1«'  fast<-ne«l  on  the  wall.  Fig. 
\U:]  illustrates  IJnnsen's  clamp, 
wliieh  is  very  usefnl  foi-  holding 
con<lens<'rs.  i-etoi'ts,  etc.  ;  the  j:i\vs 
of  the  <l;ini|>  are  lined  with  e«»rk  to  s<'rv«*  as  non-conductors  and  pro- 
tectors against  fra<'tnre. 

Jiumpivg    is  the  t<'rm   apjilied  to    a  phenomenon  occurring  wlien 
certain  li(|uids  are  heated  to  a  boiling  point   in  glass  vessels.      Fibnl 
lition  oft4'n  proceeds  regularly  at  first,  and  the  vapor  is  given  otT 
continuously,  when  suddenly  the   surface  of  the  li(|uid  will  become 


liiinwii'n  iliiini> 


DISTILLATION 


149 


smooth  for  a  few  seconds.  This  is  succeeded  by  a  sli^lit  explosion, 
when  tlie  accuniuUited  vapor  is  violently  expelled  and  the  liquid  is 
said  to  "bump."  These  eifects  occur  alternately,  and  increjise  as 
distillation  progresses,  and  some  liquids,  paiticularly  sulphuric  acid, 
cannot  be  distilled  in  glass  vessels  without  using  certain  precautions. 
The  exact  cause  of  bumping  has  not  yet  been  satisfactorily  explained, 
but    the    fact    that    the 

forces  of  cohesion  and  ad-  Fig.  194 

hesiou  in  certain  liquids 
are  greater  when  they  are 
boiled  in  glass  vessels 
than  in  metallic  vessels 
has  been  proved.  The 
expedients  that  have  been 
used  to  prevent  bumping, 
or  rather  to  lessen  its 
effects,  usually  consist  in 
the  addition  of  some  in- 
soluble solid  substance 
to  the  liquid,  such  as 
broken  glass,  a  fragment  of  charcoal  (when  athnissible),  pieces  of  clay 
pipe,  rock  crystal,  etc.  ;  these  seive  to  bieak  the  explosive  force  of 
the  vapor  in  its  upward  couise,  and  are  thus  serviceable.  Probably 
as  good  an  expedient  to  use  as  any  in  pharmaceutical  operations,  is 
to  add  a  few  pieces  of  glass  of  irregular  shape  to  the  liquid  before  it 
is  heated. 

Liebig  Condenser 

This  condenser,  although  now  bearing  the  name  of  the  great 
chemist,  was  used  l>efore  his  time.  It  consists  of  a  long  glass  tube, 
surrounded  by  another  tub*^  of  largei-  diameter  ;  two  small  openings 
are  made,  one  near  the  bottom  and  the  other  near  the  top  of  the  large 
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Liebig  condenser  (all  glass,  rubber  Joints) 

tube.  Connection  is  made  with  the 
tube  leading  to  the  bottom  with  a 
cold  water  supply,  and  the  water  cir- 
culates in  the  space  between  the  inside 
of  the  large  tube  and  the  outside  of 
the  smaller  tube,  and  finally  lias  its 
exit  at  the  opening  near  the  top.  Fig. 
194  shows  a  large  condenser  of  this 
form,  well  suited  for  illustrating  the 
process  of  coii(h'ns;ition  i)racti(':illy. 
Both  tubes  a]'«>  of  glass,  the  <mi(1s  being  of  i-ubbcr,  and  made  by  cutting 
two  sections  from  a  clothrs  wringer  roUcr  ;  the  lowest  rubber  <'ork  is 
perforated  at  its  lowest  convenient  point,  for  th«'  introduction  of  a 
short  piece  of  ghuss  tubing,  and  the  ujjper  rubber  cork  is  similarly 
perforated  for  the  same  purpose.     A  rubber  tube  connects  the  lower 
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short  glass  tube  with  the  cold  water  supply,  while  another  rubber 
tube,  connected  with  the  upper  short  tube,  carries  oft"  the  wanned 
water.  For  smaller  condensers  the  form  shown  in  Fig.  195  answers 
very  well ;  the  outer  glass  tube  is  contracted  at  the  ends  and  supplied 
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Fig.  200 


Squibb's  pinchcock  (open) 


Squibb's  pinchcock 
(closed) 


Spring  pinchcock 
(Muhr'g) 


Screw  pinchcock 
(Hoffman's) 


with  short  tubes  as  shown,  a  rubber  tube  or  bladder  joint  being  used 
to  make  the  joint  between  the  condenser  tube  and  the  outer  tube. 
This  form  is  recommended  in  preference  to  the  kind  frequently  sold, 
in  which  a  long  and  thin  glass  tube,*  designed  to  supply  the  cold 
water,  is  joined  to  the  large  tube  at  right  angles.  This  glass  tube 
is  very  easily  broken  oft",  and  the  condenser  is  then .  useless.  If  the 
outer  case  is  of  sheet  copper  and  the  tubes  metallic,  this  objection  is 
overcome,  although  the  great  advantage  of  using  glass  tubes,  that  of 
l)eing  able  to  watch  the  process  of  condensation  and  of  regulating  the 
heat  accordingly,  is  then  lost.  Fig.  WH  shows  a  glass  Liebig  con- 
denser in  operation,  and  in  addition  the  method  of  using  a  glass  tubu- 
lated receiver,  with  a  flask  to  collect  the  distillate.    The  liquid  which 


Fig.  201 


Fig.  202 


Pinchcock  (Remington's) 

is  ]>eing  distilled  is  grJidually  sup- 
plied to  the  distilling  llask  by  the 
feed  tube  from  the  contents  of  the 
lK)ttle  on  the  sliclf.  The  rate  of 
tlow  is  controlled  by  a  ])inchcock 
(•omjjre.ssing  the  rubber  tube.  An 
enliirged  view  of  the  best  form  of 
l)in<licock  to  use  for  this  ])nrpose 
is  shown  in  Figs.  H>7  and  IIKS.  It 
was  coiitriv«'d  by  Dr.  S<|uibb  to 
overcome  the  annoyances  exi)erien(e(l  in  using  the  ordinary  forms. 
It  can  l>e  easily  and  (|ui('kly  applied  to  or  removed  from  a  rubl)er 
tube  without  breaking  a  joint,  and  much  more  perfect  control  of  the 
tlow  can  1m'  secured  than  by  the  form  seen  in  Fig.  1!)!>,  which  is 
known  as  Mohr's.  lloft'man's  screw  pinchcock  (see  Fig.  200)  is  often 
useful,    but   it  canuot   be  applied   or  removed  so   conveniently  as 
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Squibb' s.     A  section  of  compressed  tube  is  shown  at  A.     Fig.  201 
shows   a  powerful  pinchcock  designed  by  J.  Percy  Eeniington  for 
use  upon  large  sized  rubber  tubes.     Fig.  202  shows  a  method  of  re- 
frigeration which  may  be  used  when  the  ordinary  condensers  and  a 
steady  supply  of  water  are  not  to  be  had.     A  wide  tube  is  connected 
with  the  distilling  flask,  and  some  lint,  lampwick,  or 
other  absorbent  material  is  wrapped  spirally  around  it       ^"^-  ^^^ 
and  tied  at  the  ends  ;  a  square  piece  of  cardboard  is  per- 
forated so  that  it  will  fit  tightly  upon  the  tube,  and  it  is 
pushed  upon  the  lower  end  until  it  is  in  close  contact 
with  the  lint.     If  water  can  be  supplied  from  a  faucet, 
a  rubber  tube  is  connected  with  it  and  conducted  to  the 
upper  part  of  the  condensing  tube,  and  tied  in  such  a 
position  that  a  stream  of  water  will  trickle  from  it  and 
be  carried  down  by  the  lint  until  it  reaches  the  card- 
board, where  it  falls  into  the  vessel  prepared  to  receive  condensing  worm 
it.      If  hydrant  water  is  not  available,   a  large  bottle 
containing  water  may  be  placed  upon  a  shelf,  and  a  syphon,  having 
a  rubber  tube  and  pinchcock,  attached,  as  shown  in  the  cut. 

The  Condensing  Worm. — The  method  of  condensing  by  the  use  of 
the  worm  is  very  old,  and  its  advantage  in  securing  economy  of  space 
and  its  ease  of  application  are  very  apparent.  Fig.  203  affords  a 
good  illustration  of  this  kind  of  condenser  used  in  the  larger  labora- 
tories. It  will  be  found  most  convenient  to  attacli  the  condenser  to  a 
wooden  base,  mounted  on  wheels,  of  suitable  heiglit.  This  permits 
the  convenient  shifting  of  the  condenser  to  the  different  stills,  lilock 
tin  pipe  is  the  best  that  can  be  used  for  general  pharmaceutical  work. 
Copper  or  tinned  copper  tube  should  be  avoided,  because  it  is  impos- 
sible to  prevent  the  action  of  acid  vapors  or  liquids  ui)on  the  copper. 
Soluble  salts  of  copper  would  thus  be  formed  and  tln^  distillate  often 
rendered  poisonous.  Iron  tube  is  not  admissible,  on  account  of  the 
contamination  from  iron  salts.  Pure  tin  is  not  affected  so  easily,  and 
the  salts  that  possibly  would  be  formed  are  not  so  objectionable. 
Block  tin  pipe  may  be  wound  spirally  around  a  convenient  cylimii-ical 
vessel,  such  as  a  tin  can  or  similar  object,  to  give  it  the  proper  shape, 
and  then  fastened  to  three  notched  uprights  and  placed  in  position. 
Earthenware  condensing  worms  of  all  sizes,  of  excellent  quality,  are 
made  by  Doulton  &  Watts,  Lambeth,  London,  England,  and  by  John 
Cliff  &  Sons,  Leeds,  England;  they  are  also  nmdc  in  this  country. 
For  condensing  acid  vapors,  as  in  the  making  of  spirit  of  niti-ous 
ether  by  distillation,  these  condensers  are  undoubtedly  superior  to 
metallic  ones. 

Pharmaceutical  Stills 

Stills  are  preferred  in  all  distillatory  operations  where  the  liquids 
or  vapors  do  not  act  chemically  ujxm  the  metals  of  which  they  are 
made.  Tinned  copper  is  the  best  material  to  use  in  the  construction 
of  stills,  for,  although  tinned  iron  is  cheaper,  the  greater  durability 
of  the  former  renders  them  in  the  end  more  economical.  The  same 
typical  forms  may  be  seen  in  the  construction  of  i)harmaceutical  stills 
as  in  glass  distillatory  apparatus, — i.e.,  the  alembic  and  retort. 

Pharmaceutical  Stills — AJrmhic  Principle. — One  of  the  most  useful 
stills  constructed  on  thjs    jn-inciple  was  devised  by  Prof.    I'rocter. 
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Wiegand's  still 


The  still  body  was  connected  with  the  condensing  head  or  dome  by  a 
water  joint,  and  the  sides  of  the  dome  were  continued  up  into  the 
head  so  that  an  alembic  gutter  was  formed  to  catch  the  condensed 
liquid  ;  this  was  delivered  at  the  spout,  and  this  spout  was  partly 
surrounded  by  the  jacket.  Water  for  refrigeration  was  supi)lied  by 
a  tube  ;  this  first  circulated  around  the  delivery  spout,  and  then 
found  an  exit  through  a  rul>ber  tube.  Wiegand's  still  is  shown  in 
Fig.  204.  It  ditiers  from  Procter's  principally  in  the  method  of  join- 
ing the  head  of  the  still  to  the  body  ;  the 
sides  of  the  head  are  tapering,  so  that  the 
head  can  be  pressed  down  tightly  into  the 
body,  and  with  the  aid  of  flaxseed  lute  a 
tiglit  joint  can  be  made  ;  the  feed  pipe  is 
useful  in  charging  the  still,  from  the  fact 
that  it  carries  the  liquid  below  the  point 
where  it  would  be  likely  to  soil  the  con- 
densing surface  by  splashing.  Prof.  Curt- 
man's  still  (see  Fig.  205)  has  several 
modifications  about  it  which  require 
special  notice.  The  jacketing  of  the  neck 
of  the  alembic,  which  is  partially  carried 
out  in  Procter's  and  Wiegand's  stills,  is 
extended  so  that  it  is  converted  into  a 
Liebig  condenser ;  a  bent  tube,  L  (see 
Fig.  205),  serves  to  convey  water  partially 
heated  from  contact  with  the  vapor  over  into  the  head,  B.  This 
modification  is  especially  intended  to  strengthen  alcohol  which  is 
in  process  of  re(X)very  from  weak  tinctures ;  the  water  used  for 
refrigeration  circulates  around  the  central  tube,  N,  in  the  Liebig' s 
condenser,  and  then  finds  an  outlet  into  the  head  B  by  means  of  the 
bent  tube  L.  The  intention  is  to  regulate  the  How  of  water  so  that 
it  shall  be  sufficient  to  condense  alcoholic  va})or  passing  through  the 
tube,  the  heated  water  from  L  being  at  the  same  time  of  a  tempera- 
ture just  above  that  of  the  boiling  ])oint  of  alcohol  (180°  F. ).  The 
vapor  of  water  coming  over  with  the  alcoholic 
vapor  comes  in  (M)ntact  with  this  heat<'d  sur- 
fju'c,  and,  as  the  boiling  i)oint  of  water  is 
100°  C.  (212°  F.),  the  temperature  of  the 
condensing  surface  (180°  F.)  is  sufficient  to 
condense  tlu^  vapor  of  tbe  water,  ])ut  not  that 
of  the  alcohol  ;  Ibus  llie  water  is  separattHl 
and  Irickliisback  into  thr  still,  w  hilr  the  alcc)- 
holic  \a])or  ])jusses  on  into  the  condenser. 

A  si  ill  on  lh(^ai«'nil)i<'  principle,  made  by  the 
Whitall  Tatum  ('oini)any,  is  shown  in  I^'igs. 
20()  and  207.    E  repiesenls  the  boiler,  the  pan 

C  iKMug  us(m1  as  a  water  batli  if  re<iuired.  The  vapor  rises  Ihrougli  the 
tul)e  H  and  passes  into  th(^  chamber  B,  where  it  is  condensed.  The 
re.s(Tvoir  A  is  supplied  with  cold  water,  ice,  or  snow.  The  condensed 
li(|uid  flows  into  a  tr(»ugh  around  the  tube  H  and  is  dis<'harged 
through  F.  At  (i  there  is  a  tubulure,  closed  with  a  screw  cap, 
through  which  the  h(»iler  can  be  supplied  with  water  or  the  li(|ui<l 
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Fig.  206 
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which  is  to  be  distilled.  The  reservoir  A  is  furnished  with  an  over- 
flow pipe  to  conduct  away  the  warm  water  as  distillation  i)roceeds. 
The  still  is  simple  in  construction,  but  in  practice  it  will  be  found 
advisable  to  iittach  a  rubber  tube  U)  F  to  conduct  the  distillate;  away 

from  the  tlame  or 
other  source  of  heat. 
Fig.  20.S  rei)re- 
sents  Game's  still, 
made  by  J.  I\r.  Claris 
&  Co., 'of  Philadel- 
phia. Tliis  still  is 
also  constructed  on 
the  alembic  prin- 
ciple, the  special 
features  being  the 
tub(^s,  as  shown  in 
the  drawing,  which 
are  used  to  sup])ly 
the  still  with  liquid 
continuously  during 
the  distillation.  One 
of  the  tubes  con- 
nects with  the  res- 
ervoir and  furnishes 
air  to  rei)lace  the 
liquid  as  it  flows 
into  the  still  :  in  the 
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one  of  the  i)ii)es  is 
shown  descending  nearly  to  the  bottom  of  the  still ;  one  of  the  pipes 
terminates  in  an  inverted  funnel  near  the  bottom  for  the  purpose  of 
lessening  the  possibility  of  the  air  pipe  becoming  clo.sed  by  the 
splashing  of  a  thick  licpiid.  The  mouth  of  this  cone  is  about  three- 
fourths  of  an  inch  above  the  bottom,  and  it  will  be  seen  that  when 
sufficient  liquid  has  been  run  into  the  still  from  the  supplying  tube 
to  reach  the  bottom  of  the  funnel  tube,  nt)  more  liquid  falls  from 
the  reservoir,  and  thus  the  amount 
of  liquid  in  the  still  is  always  lim- 
ited. When  the  distillation  reduces 
the  quantity  of  liquid  so  that  it  falls 
below  the  level  of  the  funnel  tul)e, 
the  liquid  runs  again  from  the  res- 
ervoir, and  thus  thesuj)i)ly  becomes 
automatic.  The  other  parts  of  the 
still  will  be  readily  comprehended 
by  inspecting  Fig.  20S. 

The  still  shown  in  Fig.  200  was  invented  by  Prof.  A.  B.  Stevens, 
of  Ann  Arbor,  Michigan.  As  will  be  seen  from  the  illustration,  it  is 
made  on  the  alembic  princijde,  but  it  has  several  features  about  it 
which  differ  from  the  stills  heretofore  described.  A  light  copper 
float,  having  a  central  rod  or  stem,  is  arranged  in  the  still  body,  so 
that  it  will  warn  the  operator  when  the  liquid  in  the  still  hasevapo- 
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rated  below  the  danjjer  point,  previously  adjusted.  One  of  the  best 
features  about  this  still  is  the  method  of  joining  the  two  principal 
parts.  The  water  joint,  which  is  never  satisfactory  in  actual  practice, 
is  replaced  here  by  a  rubber  rod  ring,  which  fits  into  a  circular  groove 
and  is  hold  in  place  by  clamps  which  are  easily  disconnected  when 
the  distillation  is  over.  The  methods  of  conducting  and  refrigerating 
are  similar  to  those  indicated  in  the  preceding  descriptions  of  alem- 
bic stills. 

Stills  constructed  on  the  alembic  principle  have  the  disadvantage  of 
having  the  cold  water  supi^ly  directly  over  the  .source  of  heat,  and, 
as  the  latter  is  usually  a  coal  stove  or  gas  burner,  the  cold  water  used 
for  refrigeration  is  rajiidly  heated,  and  much  more  is  reciuired  to  effect 
condensation  than  is  the  case  with  stills  constructed  on  the  retort  prin- 
ciple. Again,*  the  delivery  tube  of  the  condensed  liquid  is  imme- 
diately over  the  fire,  and  in  recovering  alcohol  from  weak  percolates 
(one  of  the  principal  uses  of  pharmaceutical  stills)  the  danger  from 
alcoholic  vapor  taking  fire  is  great,  if  constant  vigilance  is  not  exer- 
cised. Many  accidents  have  occurred  through  the  neglect  of 
the  operator  to  keep  a  constant  supply  of  cold  water  applied  to 
the  condenser.  In  cities  and  towns  where  water  is  supplied  by  a  tap 
or  faucet  the  flow  is  sometimes  stopped  by  the  shutting  off  of  the 
water  when  workmen  are  making  repairs  to  the  i)ipes,  and  serious 
accidents  are  thus  likely  to  occur  through  the  water  in  the  condenser 
becoming  so  hot  that  it  will  not  condense  alcoholic  or  ethereal  vapors, 
which  soon  come  in  contact  with  the  flame,  and  tire  or  explosion 
results.  In  all  stills  made  on  the  alembic  principle  care  should  be 
observed  to  connect  a  metal  or  glass  tube  with  the  delivery  tube  of 
the  still,  so  as  to  lengthen  it  and  convey  the  condensed  liquid  as  far  as 
possible  away  from  the  flame.  Fortunately,  water  joints  are  now 
rarely  em])loyed.  These  usually  consist  of  a  gutter  running  around 
the  top  of  th(^  still  body  and  tilled  with  water  ;  the  head  of  the  still 
is  simply  laid  on  top  and  held  in  i)la('c  l)y  a  clamp  ;  in  a  short  time 
the  heat  evaporates  ihn  water,  permitting  the  escape  of  vapor  ;  hence 
watch  In  liH'Ss  is  required  to  renew  the  sui)|)ly  of  water. 

The  distilling  apparatus  known  as  the  Prentiss  still,  or  alcohol  re- 
claimer, possesses  some  peculiarities,  a  i)ortion  of  the  vapors  being 
condensed  immediately  over  the  still.  Tlie  still  body  has  an  ui)right 
column  screwed  to  it;  this  connects  by  a  union  joint  with  the  con- 
denser, which  is  a  single  ]>ii)e  bent  into  a  zigzag  form  and  terminating 
in  a  spout.  '^I'he  watei*  intended  loi-  reliigeral  ion  is  jtonred  into  the 
funnel  at  the  toj).  The;  distinctive  feature,  how^'ver,  is  the  series  of 
j)erforat<'d  diaphiagms  which  are  soldered  to  a  central  rod  and  are 
l)lac<'d  insideof  the  column  ;  thes<'  are  asserted  to  ini])ede  the  passiige 
of  and  condense  acjueons  va|)or  when  mixed  with  that  which  is  alco- 
holic ;  the  alcoholic  vapor  passes  over  and  is  converted  into  alcohol 
in  the  condenser,  while  the  condensed  water  falls  back  into  the 
Still. 

A  condenser  contri\ed  by  Charles  Rice,  in  which  the  block  (in  worm 
is  enclos<'(l  :ind  pla<-ed  iinnie(iial4'ly  al)o\e  the  st  ill  head,  is  shown  in 
Fig.  lilO.  The  still  is  heated  by  steam,  which  enl<'rs  at  .U,  .V  being 
the  exhaust  i)ipe.  The  still  hea<l  is  <<»nstrncle<l  of  cop|)er.  The 
condens(;r  is  a  cylindrical  copper  vessel,  with   rounded  bottom  and 
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Fig.  210 


closed  top,  having  short  half-inch  tubes  projecting  from  the  bottom 
and  from  the  top  at  Ji  and  C.  There  are  two  sncli  tubes  at  the  bottom, 
one  for  attaching  the  rubber  hose,  A,  bringing  tlie  water  :  the  second, 
shown  in  the  cut  immediately  alongside  the  letter  B^  is  closed  with 
a  cork,  and  is  used  to  j)ermit  the  wa1«'r  to  b<*  emptied  without  detach- 
ing the  hose  from  the  other.  At  the  top  there  are  two  tubes,  on«!  at 
C  for  attaching  rubber  hose  to  carry  off  the  water  into  the  wastepipe 
D ;  the  other,  which  is  closed  with  a  cork, 
is  not  shown  in  the  cut,  as  it  is  on  the 
back  of  the  condenser. 

The  head  of  the  still  carries  three  short 
tubulures,  only  one  of  which  is  visible  in 
the  cut.  This  one  contains  a  (;oi'k  bearing 
the  safety  valve,  L.  A  second  one  is  at 
the  other  side,  for  refilling  the  still  when 
required,  with  another  narrower  tube  in- 
tended for  the  insertion  of  a  thermometer. 
The  condensing  pipe  begins  at  E,  where 
it  rises  from  the  head  i)arallel  with  the 
(condenser.  It  is  made  of  coi)per  as  far  as 
the  point  indicated  by  the  upper  E,  where 
it  is  soldered  to  the  doiniicord  projecting 
upper  end  of  the  block  tin  worm  contained 
in  the  condenser  and  emerging  from  it  at 
F.  This  arrangement  makes  it  impossible 
for  any  condensed  liquid  to  come  in  con- 
tact with  anything  but  block  tin.  The 
worm  inside  the  condenser .  is  made  by 
carefully  winding  block  tin  pipe  upon  a 
round  block  of  wood,  taking  particular 
care  to  give  the  coil  a  uniform  downward  descent  throughout. 
After  emerging  from  the  condenser  at  F,  it  extends  for  a  short 
distance,  where  the  cut  shows  it  to  be  connected  to  the  sepa- 
rate block  tin  pipe,  J,  by  means  of  a  union  joint  lined  with  tin. 
Half  way  between  ^and  the  end  proper  of  tlie  worm  the  pipe  is 
tapped,  and  a  branch,  carrying  the  faucet  H,  leads  into  the  still  at  G, 
where  it  terminates  under  the  centre  of  the  head  in  the  form  of  an 
<^9,  forming  a  trap  to  prevent  tlie  escape  of  vapors  by  this  passiige. 
The  object  of  this  arrangement  is  to  cause  the  condensed  liipiid  to 
flow  back  into  the  still  sis  long  a.s  the  faucet  H  is  open,  or  to  collect 
it  outside  by  turning  off  the  faucet.  Prolonged  digestions  with  alcohol 
may  be  made  by  means  of  this  apparatus  without  any  l()s«  of  liquid. 
The  head  is  attached  to  the  still  by  means  of  a  rubber  wiuslier  and 
iron  clamps,  and  when  it  is  desired  to  remove  it  the  water  is  allowed 
to  drain  from  the  condenser,  the  clamps  are  taken  off,  and  tlie  whole 
is  hoisted  up  by  the  tackle  K,  and  moved  aside. 

Phanmiceutical  StiUs — RetoH  Principle. — The  method  of  condensing 
vapora  by  cooling  them  in  a  separate  vessel  connect«'d  with  tlu*  still  by 
a  tube  or  tubes  has  been  largely  employed.  The  simjjlest  plan  is  to 
connect  the  still  head  with  a  Fjiebig  <'ondenser  or  a  worm.  Th«'  i)rin- 
cipal  disadvantage  t)f  the  former  method  is  that  considerable  space  is 
required  in  providing  for  the  long  tube  and  its  refrigeration,  and  this 
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is  an  important  consideration  in  most  laboratories.  Tlie  disadvantage 
abt^iit  the  Morni  is  one  which  is  still  j^reater,  for,  while  space  is  econo- 
mized, tlie  spiral  shai)e  of  the  worm  prevents  the  j)ossibility  of  thor- 
oughly cleaning  it,  and  where  a  still  is  used  for  several  purposes  the 
odor  and  taste  of  the  hist  liquid  used  in  the  still  w  ill  be  very  apt  to 
pervade  and  contaminate  the  distillate  in  process  of  collection.  Kolle, 
in  his  endeavor  to  overcome  these  objections,  retained  the  condensing 
tub,  but,  instead  of  using  a  worm,  bent  the  pipe  into  a  zigzag  form 
and  adjusted  it  in  a  vertical  plane,  the  angles  of  the  zigzag  tube  upon 
one  side  projecting  through  the  sides  of  the  tub.  These  projecting 
angles  were  made  of  separate,  short  pieces  of  tube,  whicli  were 
cemented  to  the  condensing  pipe.  The  objection  to  this  condenser 
was  the  inconvenience  of  breaking  and  making  so  many  joints. 
MitvScherlich  improved   Gadda's   condenser  by  constructing  a  con 

denser  from  two  cylin- 
drical vessels,  the 
inner  one  removable 
and  yet  capable  of 
being  coiniected  with 
the  outer  vessel  by  a 
tightjoint.  Deficiency 
of  condensing  surface 
and  the  inconvenience 
of  making  vapor  tight 
joints  were  objection- 
able in  this  condenser. 
From  a  considera- 
tion of  the  necessity 
for  some  new  plan  for 
coiid<Mising  li(juids  in 
phaniiaceutical  stills, 
whereby  tlie  above  ob- 
ject ions  could  be  over- 
come, the  author  wjus 
led,  in  1S72,  to  employ 
the  princii)Ie  of  the 
tubular  boiler  for  con- 
densation (see  Fig. 
211).  The  body  of 
the  still  is  made  of 
tinned  copper;  the  bottom  is  not  rounded,  but  Hat,  jx'rmitting  it 
to  stand  securely  on  an  ordinary  counter  ;  the  bottom  is  made  of 
heavier  coy)per  than  the  sides,  and  is  fast<'ned  by  tneking  and  fold- 
ing, thus  making  a  tight  joint.  A  glass  tube  water  level  on  the 
side  of  the  still  shows  when  the  li(|uid  lias  been  «iislill<Ml  to  a  dan- 
gerously low  point,  as  well  as  lieate<l  to  active  ebullition,  wliich 
may  result  in  f^otllill^^  The  ^Hass  tube  may  be  icmoved  from  the 
lower  coniH'clioii  by  sim]>ly  unscrt'wing  the  cap,  and  if  a  thick  resi- 
due iti  the  still  remains,  ii  may  be  t lansl'ened  to  a  bottle  oi'  dish  by 
allowing  it  to  escape  at  the  lower  tube  orifice,  thus  avoidin.u  loss  of 
product  l>y  wasl<'.  The  still  IxmIv  is  connected  with  the  to])  by  a 
"  twine  joint,"  a  flat  biass  ring  Ix'ing  soldeied  to  the  top  of  the  still 
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body,  and  another  of  exactly  the  same  size  ]>eing  soldered  to  the  still 
top  or  dome.  When  the  eonnection  is  to  he  made,  a  piece  of  soft, 
thick  twine,  two  inches  lonj^-ei-  than  the  circumference  of  the  rin^,  is 
soaked  in  water,  and  caiefnlly  laid  npon  the  brass  rin^  in  such  a  way 
that  the  ends  overlap  ;  the  toi)  is  then  carefully  laid  ujjon  the  w«'t 
twine  and  securely  fastened  with  clamps,  which  should  be  applied  at 
opposite  points  at  the  same  time,  so  as  to  bear  ecpially.  The  new 
form  of  hin<>:ed  clamps  is  shown  in  Fig.  211.  They  are  fiustened  to 
the  ring  and  cannot  be  mislaid,  a  disadvantage  of  the  old  form  of 
clamps. 

The  still  top  differs  from  most  others  in  having  the  opening  for  the 
escape  of  vapors  drawn  over  to  one  side,  instead  of  in  the  centre  ;  by 
this  arrangement  the  condensing  surface  of  the  dome  is  reduced  to  a 
minimum^  and  condensation  itmde  the  still  is  obviated  as  far  as 
possible. 

The  construction  of  the  condenser  shows  the  api)lication  of  a  well 
known  principle  which  has  been  made  to  do  service  for  an  opposite 
purpose.  The  substitution  of  a  number  of  tubes  of  small  diameter  for 
one  large  vessel  is  recognized  as  an  effective  means  of  rapidly  pro- 
ducing vaporization  (see  page  12G).  The  i)rinciple  is  of  e(iual  value  in 
condensation.  The  condenser  has  seven  i)arallel,  solid  block  tin  tubes, 
surrounded  by  a  copi)er  case.  This  case  is  perforated  twice,  and  a  short 
tube  is  soldered  in  at  each  extremity.  To  the  lower  tube  a  rubber 
tube  is  attached,  which  is  connected  with  a  cold  water  faucet ;  a  rub- 
ber tube  is  slipped  over  the  upper  short  copper  tube  of  the  condenser 
for  carrying  off  the  water  after  it  has  served  its  purpose  of  condensing 
the  vapors,  which  it  does  by  circulating  freely  between  the  outer  sur- 
face of  the  block  tin  tubes  and  the  inner  surface  of  the  containing 
case.  The  proportions  of  this  condenser  are  so  adjusted  that  if  any 
liquid  likely  to  be  used  is  actively  boiled  in  the  still  body,  and  cold 
water  is  running  through  the  condenser,  there  can  be  no  CvScape  of 
cx^ndensable  vapor  at  the  exit  tube.  In  the  condenser  for  the  still 
holding  three  gallons  the  combineil  length  of  the  tubes  is  about  six. 
feet,  and  about  one  hundred  scpiare  inches  of  condensing  surface  are 
obtained.  The  condenser  itself  is  fifteen  inches  long  and  about  four 
inches  wide.  Straight,  smooth,  solid  block  tin  parallel  tubes  are 
used  because  of  the  convenience  of  cleaning  them.  A  piece  of  cloth 
wrapped  on  the  end  of  a  rattan  or  stiff  wiie  may  be  rapidly  pushed 
through  each  tube,  which  serves  to  dean  it  when  a  very  odorous 
liquid  has  been  distilled,  but  usually  it  suthces  to  hold  the  condenser 
under  a  hot  water  faucet  for  a  few  moments.  The  methods  of  con- 
necting the  vai'ious  |)arts  of  the  apparatus  are  simple.  Two  ground 
brsuss  joints  ai(^  made,  one  at  the  point  of  junction  of  the  condenser, 
with  the  still  head  top,  and  the  other  where  the  nose  piece  is  attached 
to  the  end  of  the  condenser.  These,  on  account  of  their  comparatively 
small  diameter,  iet|uire  no  clami)s  or  lute,  and  are  vaj^or  tight.  \\'here 
a  moderate  heat  below  the  boiling  point  of  water  is  required  the  still 
body  is  placed  in  a  kettle  ;  and,  if  tlu'  <|nantity  of  li«iuid  to  be  dis- 
tilled is  not  large,  a  round  bottomed,  tinned  cojiper  water  bath  is 
clamped  bet Mcen  tlu' still  body  and  still  head,  ami  the  still  body  tilled 
with  water,  the  waste  steam  escaping  through  three  apertures  in  the 
rim  of  the  water  bath.     This  water  bath  arrangement  may  Ix'  used  in 
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addition  in  making  ointments.  The  antomatic  feeding  attachment 
consists  of  a  glass  syphon,  a  rubber  and  a  glass  tube  (the  latter 
passing  through  a  cork),  and  a  pinchcock.  The  manner  of  using 
this  is  as  follows  :  The  still  having  been  charged  (about  half  full), 
the  remainder  of  the  liquid  is  placed  in  a  vessel  above  the  still  body 
upon  any  suitable  support ;  the  syphon  is  placed  in  the  liquid,  then 
connected  with  the  rubber  tube  carrying  the  jiiuchcock,  and  by  suc- 
tion or  other  means  the  syphon  is  filled  and  the  pinchcock  screwed 
down  ;  the  other  end  of  the  rubber  tube  is  then  connected  w^ith  the  glass 
tube  running  through  the  cork,  which  passes  through  the  tubulurein 
the  still  head.  Heat  is  now  applied  to  the  still  body,  the  cold  water 
faucet  is  turned  on  to  supply  the  condenser  with  cold  water  through 
the  lower  rubber  tube,  and  when  the  distillate  comes  over  in  a  steady 
stream  a  narrow  strip  of  paper  is  pasted  on  the  gliuss  gauge  tube  on 
the  body  of  the  still  to  mark  the  level  of  the  liquid  at  starting.  The 
pinchcock  is  then  opened,  and  the  level  of  the  liquid  in  the  still  is 
regulated  so  that  the  liquid  neither  rises  nor  falls.  This  indicates  that 
a  stream  of  liqujd  from  the  reservoir  above  is  running  into  the  still  ex- 
actly equal  in  volume  to  that  of  the  distillate  running  from  the  exit 
tube,  and  the  apparatus  may  be  left  to  take  care  of  itself.  The  em- 
pyreumatic  odor  which  distilled  and  aronuitic  waters  often  possess, 
and  which  is  usually  caused  by  the  solid  substances  lying  in  imme- 
diate contact  with  the  hot  still  bottom,  is  obviated  in  this  still  by  put- 
ting the  substance  into  a  hemispherical,  coarse  wire  sieve 
cage  (see  Fig.  213).  The  round  bottom  of  the  cage  pre-  Fi«.  L'14 
vents  any  possibility  of  contact  with  the  flat  bottom  of 
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the  still,  while  circulation  of  the  water  and  vapor  takes  jilace  through 
the  meshes  ;  a  handle  servt'S  to  lift  it  out  when  the  distillation  is  com- 
pleted. Fig.  Iil2  shows  a  dissect<'d  view  of  the  still,  wliich  illustrates 
the  lelatJNe  position  of  tlie  parts, — A,  the  still  body  ;  li,  water  bath  ; 
(■,  the  still  top,  or  dome;  1),  joint  ;  10,  condenser;  F,  exit  tube  foi- 
distillate. 

A  very  useful  aulouiatic  wat«'r  still,  devised  by  Heni<'k,  is  illus- 
trat<'d  by  Fig.  Iil4.  The  lower  vessel  is  the  boiler,  the  middle  one 
the  condens«'r  tank,  the  iipp(^r  one  the  suj)ply  tank  j»rovi«h'<l  witli  a 
loose  cover.  The  distillation  of  water  i)roceeds,  after  it  is  once 
stiirted,  automatically.  TIm'  advantages  possessed  by  such  a  still  are 
that  a  constant  supply  of  <listille<l  water  can  be  furnished  j.l  a  mini- 
mum cost.  It  can  be  operated  l)y  :•  gas  tlame,  coal  oil  stove,  or  by 
placing  it  uj)()n  the  top  of  a  range  or  stove,  or  in  fact  by  any  source  of 
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heat,  and  a  very  little  care  surtices  to  keep  it  running.  It  is,  of  course, 
only  suited  for  distilling  one  lic^uid  like  water,  where  a  constant  sup- 
ply of  liquid  can  be  maintained,  and  is  not  intended  to  be  used  for 
general  pharmaceutical  work,  such  as  recovering  alcohol  from  weak 
percolates,  etc. 

Owing  to  the  necessity  for  using  distilled  water  in  pharmaceutical 
operations,  and  to  the  widesi)read  agitation  in  the  public  print  on 
the  subject  of  impure  water  in  cities,  distilled  water  has  become  an 
Important  product,  and  j)liarmacists  in  some  localities  use  a  water 
still  constantly  for  supplying  tlu^  demand.  This  has  stimulated  the 
manufacture  of  water  stills,  and  a  number  of  such  are  to  be  found 
on  the  market. 

Fractional  BistiUation. — By  this  term  is  meant  the  process  of  sepa- 
rating by  distillation  liquids  having  different  boiling  i)oints  or  vapor 
densities.  When  a  mixed  liquid,  or  one  oousisting  of  liquids  of  un- 
equal volatility,  is  distilled,  the  lirst  portion  of  the  distillate  contains 
a  larger  proportion  of  the  most  volatile  constituent  than  of  the  others  ; 
hence  the  boiling  point  is  observed  to  rise  as  the  distillation  pro- 
ceeds ;  and  if  a  means  is  provided  for  collecting  the  distillate  in  sev- 
eral portions,  or  fractions,  as.  they  are  cjilled,  fractional  distillation 
offers  a  process  by  which  liquids  may  l)e  purified  or  separated.  It  is 
impossible,  however,  in  a  single  operation  to  effect  this  separation  of 
the  component  parts  of  a  mixed  liquid  perfectly,  because  the  distil- 
late obtained  at  any  period  of  the  proceas  is  nearly  identical  with  the 
vapor  that  is  rising  from  the  hot  li<[uid,  and  therefore  it  is  made  up  of 
the  condensed  vapor  of  that  part  of  the  liquid  having  a  boiling  point 
at  or  below  the  temperature  registered  by  the  thermometei',  j)lus  the 
smaller  amount  of  condensed  vapor  that  is  given  off  from  the  con- 
stituents having  higher  boiling  points,. but  which  emit  sensible  vapors 
much  below  the  point  at  which  they  actively  boil.  The  relative  pro- 
portions of  the  constituents  of  the  mixed  li({uids  have  also  a  bearing 
in  determining  the  composition  of  the  distillate.  By  collecting  the 
fractions  carefully  at  stated  temperatui-es,  and  i-edistilling  each  by 
itself,  a  more  thoiough  sei)aration  may  be  effected,  and  this  method 
is  usually  followed  when  such  a  sepaiation  is  necessary.  Upon  the 
small  scale  one  of  the  simplest  forms  of  api)aratus  for  fractional  dis- 
tillation is  made  by  taking  a  gas  bulb  (a  glass  tlask  having  a  bent 
lateral  tube  in  the  neck),  and,  having  adjusted  a  i)ertV)rated  coi-k  in 
the  neck  for  a  thermometer,  passing  the  tube  of  the  gas  bulb  into  a 
loosely  stoppered  test  tube,  which  is  placed  in  a  vessel  surrounded  with 
ice  or  properly  refrigerated.  A  more  efficient  method  is  to  connect 
the  lateral  luscending  tube  of  a  flask  with  the  end  of  aw<uin,  or  a  con- 
denser so  arranged  that  the  liipiid  condensed  at  a  certain  temperature 
may  run  back  into  the  tlask.  Y;ii)»»rs  luiviug  lower  boiling  i)oints 
pass  through  it  uncondenscd  until  they  in-ach  the  second  condenser, 
which  is  refrigei'ated  to  a  degice  sullicicnt  to  condense  all  the  vapor. 
This  methcMl  is  used  for  manufacf uriug  j>urposes  ui»on  the  large 
scale. 

Destmctire  (li,stHlation  is  the  j)rocess  of  heating  dry  oi'ganic  matter 
in  a  distillatory  apparatus  until  all  volatile  substances  are  driven 
over.  The  residue  is  said  to  be  carbonized.  Destructive  distillation 
is  a  process  which  is  rarely  <Mnplov«'d  by  the  phnrmaeist  ;  luMice  it  is 
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not  necessary  in  this  work  to  treat  the  subject  in  detail.  Glass 
vessels  are  not  adapted  to  the  process,  because  they  will  not  usually 
stand  the  heat  required  without  fracture,  and  the  solid  residue  fre- 
quently fuses,  is  insoluble  in  water,  and  becomes  so  firmly  attached 
to  the  bottom  and  sides  that  it  cannot  be  removed  without  <^n".it  diffi- 
culty. The  best  form  of  apparatus  is  an  open  vessel  of  cast  iron,  like 
a  crucible,  having  a  llange  at  the  top,  a  dome  with  a  corresponding 
flange,  and  a  bent  tube  for  carrying  off  the  gaseous  products.  The 
connection  is  made  with  fireclay  lute  and  iron  clamps.  The  manu- 
facture of  acetic  acid,  creosote,  methyl  alcohol,  etc.,  affords  illus- 
trations of  the  use  of  this  process,  which  is  nearly  always  performed 
on  a  large  scale. 

The  application  of  the  process  of  destructive  distillation  to  wood 
results  in  the  production  of  many  valuable  products,  as  acetone, 
methyl  alcohol,  methyl  ether,  acetic  acid,  creosote,  tar,  etc.,  while 
charcoal  remains  in  the  still.  When  applied  to  coal  the  distillate 
yields  illuminating  gas,  ammonia  products,  coal  tar,  from  which  is 
obtained  numerous  phenol  bodies,  cresols,  benzene,  toluol,  dye  color 
basCvS,  etc.,  coke  remaining  in  the  still. 

The  distillate  from  this  operation  represents  a  decomposition  prod- 
uct,— i.e.,  a  substance  which  did  not  exist  in  the  original  matter 
placed  in  the  still,  but  which  results  from  the  application  of  heat 
without  the  presence  of  air.  A  characteristic  smoky  odor,  called 
empyreuma,  is  usually  recognized  in  the  distillate,  but  may  be  re- 
moved by  purification. 
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Fig.  215 


SUBLIMATION 

Sublimation  is  the  process  of  distilling  volatile  solids.  The  prod- 
uct is  termed  a  sublimate. 

The  objects  of  sublimation  are  as  follows  :  1.  To  purify  volatile 
solids  from  admixed  and  fixed  impurities.  2.  To  i)rovide  a  con- 
venient means  of  collecting  volatile  solids  resulting  from  chemical  re- 
action at  high  temperatures.  The  retorts  or  apparatus  used  may 
either  be  of  iron  or  glass,  or  of  stoneware  if  the  degree  of  heat  neces- 
sary will  admit  of  the  use  of  the  latter. 

Sublimation  is  almost  exclusively  confined  to  operations  which  are 
conducted  by  manufacturers  on  the  large  scale.  A  process  was  for- 
merly official  for  the  sublimation  of  benzoic  acid.  It  consisted  in 
introducing  benzoin  into  a  shallow  tinned  iron  pan,  and  pasting  over 
the  top  a  sheet  of  filtering  paper.  A  pasteboard  hood,  shaped  like  a 
hat  box,  was  then  fitted  to  the  pan  and  tied  or  pasted  with  paper  so 
that  a  tight  joint  was  made.  The  apparatus  was  placed  on  an  iron 
plate  and  subjected  to  a  low  but  uniform  heat.  The  vapors  of  benzoic 
acid  passed  through  the  pores  of  the  filtering  paper,  were  separated 
from  impurities,  and,  coming  in  contact  with  a  cooler  atmosphere  in 
the  hood,  slowly  condensed,  often 
forming  crystals  of  great  beauty. 

Fig.  215  illustrates  Hager's  appa- 
ratus for  subliming  benzoic  acid.  The 
stove  is  shown  on  the  right ;  upon  the 
top  is  placed  the  vessel  containing  a 
mixture  of  benzoin  and  sand.  A  pipe 
enters  this  vessel  at  the  upper  i)art 
from  the  right  ;  through  this  a  regu- 
lated current  of  air  is  forced  after  the 
mixture  has  been  slowly  heated,  and 
the  vapors  of  benzoic  acid  are  driven, 

as  shown  by   the  arrows,  into  the  large  chamber,  where  they  con- 
dense and  the  crystals  collect  upon  the  partitions  and  floor. 

The  temperature  at  which  the  condensation  of  the  vapor  is  effected 
in  sublimation  has  a  very  important  influence  in  determining  the 
physical  character  of  the  sublimate,  and  two 
kinds  of  sublimates  are  i)roduced, — 1.  Cake 
sublimates.     2.    I*ow<ler  sublimates. 

Cake  Sublimates. — If  the  temperature  of 
the  condtMising  suiface  and  of  the  air  in  con- 
tact is  but  slightly  l)eh)W  that  at  wliicli  the 
volatile  body  is  capable  of  subliming,  the 
particles  will  be  deposited  in  comj)act  masses, 
like  corrosive  sublimate,  commercial  sjil  am- 
moniac, or  ammonium  carbonate.  Fig.  21 0  shows  a  simple  appa- 
ratus for  obtaining  sublimates  in  cakes  or  masses.     A  shallow  slu'et 
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Sublimation  of  benzoic  acid 


Fig.  216 
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Subliming  apparatuH  (cake) 
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iron  dish,  liavin*::  its  upper  exl^e  turned  out  so  that  it  forms  a  flat 
ring,  isi)rovid('d  with  an  eartlienware  cover  (it  will  be  usually  found 
more  convenient  to  have  the  iron  dish  made  to  tit  the  cover  tlian  the 
reverse),  through  which  a  hole  is  drilled  to  j)ermit  the  escape  of  air 
(this  niay  be  done  with  a  three  cornered  file).  After  the  substance 
which  is  to  be  sublimed  has  been  placed  in  the  iron  dish,  a  piece 
of  asbestos  twine,  slightly  longer  than  the  circumference  of  the  ring, 
is  laid  upon  it,  and  this  is  co\'ered  with  a  lute  composed  of  equal 
parts  of  potters'  clay  and  flaxseed  meal  with  sufficient  water,  the 
earthenware  cover  is  pressed  upon  it  until  it  adheres,  and,  when 
necessary,  iron  clamps  are  used  to  make  a  tight  joint.  The  aperture 
in  the  cover  is  loosely  covered  with  a  cone  of  cardboard,  the  dish  is 
placed  in  a  sand  bath  and  gradually  heated.  The  aperture  is  kept 
oi)en  during  the  sublimation  by  occasionally  probing  it  with  a  glass 
rod.  After  cooling,  the  sublimate  will  be  found  adhering  to  the 
earthenware  top  in  one  cake  or  mass,  and  may  be  removed  by  a 
spatula.  The  earthenw^are  top  may  be  replaced  by  a  sheet  iron  one 
in  ciuses  in  which  the  former  would  be  likely  to  be  fractured  by  ex- 
cessive heat.  For  subliming  iodine,  earthenware  vessels  alone  should 
be  used. 

Powder  Sublimates. — If  the  apparatus  for  conducting  sublimation 
is  so  contrived  that  theie  is  a  marked  difterence  between  tlie  tempera- 
ture of  the  air  in  contact  with  the  vapor  and  the  subliming  point 
of  the  volatile  body,  the  sublimate  will  be  deposited  very  rapidly 
and  in  small  particles,  like  calomel,  sulphur,  etc. 

Fig.  217  shows  a  convenient  apparatus  for 
subliming  camphor  in  powder.  It  is  well 
adai)ted  also  for  a  lecture  room  illustration  of 
the  process.  A  wooden  cavse  has  two  openings 
made  in  the  sides  to  admit  sheets  of  glass, 
which  are  secured  in  place  by  putty  in  the 
usual  manner.  One  of  the  sides  has  a  hinged 
door,  which  fits  the  frame  snugly ;  the  oppo- 
site side  has  a  tapering  circular  aperture, 
which  admits  the  shortened  beak  of  a  retort,  as 
shown  in  the  cut.  (^amphor  is  ])la<'ed  in  the 
retort,  a  safety  tube  is  a<ljusted  in  the  tnhuluie.  and  the  retort  is 
then  |»hiccd  <iceply  in  a  sand  bath  on  a  good  gas  stove.  Care  must 
b«'  obsciNcd  in  heating  at  liist,  and  a  Bnnscn  ])urner  should  be  at 
hand  to  heat  oc<';isionally  those  jxnt  ions  of  the  toj)  (»f  the  retort  and 
the  beak  npon  which  the  sublimate  is  forming.  \\'hen  the  boiling 
point  is  reached,  the  cani])hoi"  vapor  i)asses  over  rapidly,  and  at 
once  falls  in  the  form  of  powder  upon  coming  in  contact  with  the 
cold  air  in  the;  chamber.  The  esi)ecial  jxtints  to  be  observed  are  care 
in  heating,  and  watchfulness  that  the  beak  of  the  retoit  does  not  be- 
come clogged  with  the  subliiniile.  A  judicious  us<'  of  the  linnsen 
flame  will  soon  melt  the  obstruction. 

The  most  iinpoitant,  and  in  practice  the  most  difficult.  ])ftrt  of  the 
operation  of  suhlitnat  ion  is  the  I'cgnlat  ion  of  the  heat.      The  tenij)era 
ture  of  the  condensing  suifju'e  should   always  be  below   tin*  fusing 
point  of  the  suhstiiiice  if  distiiicl  crystals  or  cru.sts  are  exjx'cli'd. 


Fig.  217 


Sublimint;  apparatus  (powder) 


CHAPTER    VII 
DESICCATION 

Desiccation  is  the  process  of  depriving  solid  substances  of  moist- 
ure, and  in  pharmacy  should  be  effected  at  as  low  temperatures  as 
possible.     (See  Exsiccation. ) 

The  objects  of  desiccating  medicinal  substances  are  threefold  :  1. 
To  aid  in  their  preservation.  2.  To  reduce  their  bulk.  3.  To  facili- 
tate their  comminution. 

1.  To  Aid  in  Preservation. — Chemical  salts  frequently  contain 
water  either  chemically  or  mechanically  combined  with  them.  An 
elevation  in  the  temperature,  or  the  absorption  of  water  from  moist- 
ure present  in  the  air,  will  in  some  iuaUinces  cans^  deUque.sccuce,  while 
in  others  contact  with  a  dry  atmosphere  will  cause  effloreHccnci\  due 
to  the  evaporation  of  chemically  combined  water  ;  heiice  such  salts  in 
their  natural  condition  are  unstal)le  ;  they  are  much  more  permanent 
when  dried.  Vegetable  drugs  soon  decompose  or  become  mouldy  if 
allowed  to  remain  in  a  moist  condition,  and  desiccation  is  absolutely 
necessary  to  ]ireser\e  them. 

2.  To  Reduce  Bulk. — If  desiccation  is  performed  succevSsfuUy, — 
ie.,  at  properly  regulated  tem])eratures  under  certain  precautions, 
— the  substance  is  merely  deprived  of  water  without  sutfering  any 
loss  of  medicinal  activity,  and  the  reduction  in  bulk  that  follows  is  a 
practical  advantage  which  results  in  adding  to  the  st length  of  the 
medicinal  substance. 

3.  To  Facilitate  Comminution. — The  presence  of  water  gives 
to  drugs  an  ehusticity  and  al)ility  to  resist  disintegration,  which  in 
some  cases  interfere  greatly  with  the  process  of  bruising,  grinding,  or 
reducing  the  drugs  to  particles.  Cue  of  the  first  ste])s  in  comminu- 
tion is  to  dry  the  substance  thoroughly  in  order  to  make  it  brittle  or 
crisp. 

The  apparatus  employed  in  desiccation  is  fre<|U«'ntly  of  the  simi)lest 
character,  and  the  heat  is  usually  not  especially  created  for  the  i)ur- 
pose,  for  it  is  most  economical  to  use  the  waste  heat  from  kitchen 
fires  or  cellar  furnaces  or  the  dilfused  heat  in  lofts  or  unused  attics. 
There  can  l>e  no  objection  to  this  if  care  is  taken  to  provide  i)rotec- 
tion  for  the  substance  from  dust,  light,  and  injury  during  desiccation. 
II«M'bs  may  be  di'ied  by  tying  them  in  bunches  and  suspending  them 
to  the  attic  ceiling  or  to  the  rafters  of  a  barn  during  summer  weather, 
and  this  is  an  excellent  method  usually,  notwithstanding  its  slow- 
ness, because  there  is  no  danger  of  the  heal  being  strong  enough  to 
cause  loss  of  valuable  volatile  i)iinciph's.  Koots,  barks,  and  leaves 
may  be  dried  by  s])reading  them  out  ui)on  clean  tables  or  tloors  in  a 
dry  room  and  turning  them  repeatedly,  so  as  to  expose  fresh  surfaces 
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Fig.  218 


to  the  dry  air.  On  the  large  scale,  and  in  the  laboratory,  special 
apparatus  must  l>e  employed.  Fig.  218  illustrates  a  portion  of  the 
interior  of  a  laboratory  drying  room.  Live  steam  is  passed  through 
the  pii)es  when  higher  temperatures  are  needed,  but  wavSte  or  exhaust 
steam  from  steam  kettles  is  economically  and  properly  used.  Trays 
of  suitable  size,  containing  the  substance  to  be  dried  placed  on  thin 
muslin,  are  set  upon  the  shelves  of  the  rack.  Ventilators  should  be 
provided  to  carry  off  the  moist  air.  The  space 
immediately  over  the  steam  boiler  can  often  be 
economically  used  for  a  drying  room  by  placing  a 
sheet  iron  floor  over  it  to  secure  the  radiated  heat, 
and  arranging  racks  and  trajs  upon  it  in  con- 
venient positions,  or  by  placing  the  drugs  in  barrels 
in  which  the  heads  have  been  replaced  by  wire 
netting,  or  by  simply  enclosing  the  drugs  in  coarse 
bags  which  permit  the  escape  of  moisture. 

Fig.  219  shows  a  pharmaceutical  drying  closet 
which  is  simple,  economical,  and  easily  made.  The 
heat  from  the  flue  of  a  pharmaceutical  stove  (see 
Fig.  65)  is  utilized.  The  frame  which  supports 
the  closet  is  made  of  half-inch  steam  pipe,  and  to  the  uprights  the 
retort  rings  (see  F'ig.  187)  may  be  clamped,  and  the  filtration  of 
chilled  oils  in  winter  time,  or  warm  filtration  or  percolation  of  many 


Deaicrating  frame  and 
trays 


Fig.  219 


Fig.  220 
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Pharmaceutiral  drying  clomt 


Prying  clooet  (g^as  heat) 


kinds,  may  be  carried  on.  Th«*  sides  of  the"  closet  are  of  galvanized 
.shcH't  iron  or  f>f  aslwstos  clolli,  lacked  to  a  witodcii  frame,  aii<l  <'leats 
at  coiiVMiieiit  inli'ivals  aie  aiianged  for  flu- trays  to  slide  upon.  The 
stovejtipe  from  tlic  stove  is  eoiiiiected  with  the  Hue  at  tln'  bottom  of 
the  drying  closet,  and  the  heat  from  the  smoke  and  g;us  piussing  up  the 
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flue  is  thus  litiiized  ;  the  hood  may  be  dropped  over  the  top  of  the 
stove  when  the  latter  is  not  needed  for  other  purposes,  tlie  heated  air 
carrying  the  moisture  from  the  substance  to  be  dried,  rising  and  es- 
caping at  the  ventilators.  Lozenges,  crystallized  sjilt.s,  extracts,  filters, 
etc.,  may  all  be  dried  in  this  cheap  and  simple  closet.  One  practical 
point  about  desiccation  is  frequently  overlooked.  It  is  that  substances 
which  are  being  dried  must  be  repeatedly  tuiiied  over,  so  that  the 
parts  underneath  shall  be  exposed  to  the  external  dry  atmosphere. 
In  the  case  of  siilts,  crystals,  and  other  bodies,  if  this  is  not  done, 
a  hard  crust  is  formed  upon  the  surface  which  is  often  difficult  to 
break  up. 

A  convenient  drying  closet,  suitable  for  a  small  laboratory,  is  shown 
in  Fig.  220.  It  was  contrived  by  T.  Edward  Greenish,  of  London  ; 
it  is  heated  by  gas,  and  is  intended  to  fit  into  a  recess  in  the  wall. 
The  drying  closet,  B,  is  made  of  thin  sheet  iron,  and  provided  with 
wire  shelves,  C,  and  a  tightly  fitting  door,  D.  The  closet  is  made  of 
such  a  size  that  when  fixed  into  the  recess  in  the  wall  a  space  of  about 
two  inches  is  left  at  the  back,  sides,  bottom,  and  top,  the  space  being 
covered  in  front  by  the  flanges  «,  a  ;  these  constitute,  with  the  door, 
the  front  of  the  closet.  E  is  a  gas  burner  supplied  from  the  pipe, 
and  F,  F  are  two  air  pipes  which  enter  at  the  bottojn  of  the  closet. 
These  pipes  draw  their  supply  of  air  from  an  external  source,  and  thus 
the  laboratory  fumes  and  odors  cannot  taint  the  substances  which  are 
to  be  desiccated.  The  upper  ends  of  these  tubes  are  covered  with  a 
layer  of  sand  two  inches  deep,  forming  a  sand  bath. 

The  gas  being  lighted  is  supplied  with  air  from  the  front,  and  the 
heated  air,  together  with  the  products  of  combustion,  jjiusses  around 
the  closet  through  openings  made  for  that  purpose  in  the  sides  and 
back  of  the  gas  chamber,  up  the  space  between  the  closet  and  the  wall 
to  a  pipe,  G,  and  thence  to  a  chimney.  The  substances  to  be  dried,  or 
the  liquids  to  be  evaporated,  are  placed  either  upon  the  shelves  or 
upon  the  sand  bath.  The  air  which  enters  by  the  pipes  F,  F,  slightly 
warmed  by  the  sand,  will  carry  up  any  vapor  theieiVom  to  a  pipe  at 
the  top  of  the  closet,  and  thence  to  the  pipe  G.  In  order  to  rcgulat«» 
the  draught  of  air  at  the  back  and  sides  of  the  closet,  and  thereby  to 
adjust  the  degree  of  heat,  the  pipe  G  is  provided  with  a  ciicular 
damper,  and  the  gas  chamber  also  has  in  front  of  it  an  arrangement 
for  regulating  the  supply  of  air  to  the  gas,  thus  preventing  sudden 
fluctuations  of  temperature.      By  these  means  the  ^      ^^. 

heat  of  the  closet  may  be  readily  adjusted.  If  the 
temperature  of  the  upper  shelf  is  S2°  F.,  the  next 
lower  will  be  85°  F.,  the  next  8S°  F.,  the  lower 
one  92°  F.,  while  the  sand  bath  will  registei-  about 
130°  F. 

A  drying  oven,  intended  for  drying  i)recipitates 
in  analytical  w<n-k,  but  very  useful  for  desiccating 
small  quantities  of  pharmaceutical  substances,  pills,  nrvincimn 

lozenges,  or  drugs  likescpiill,  sjilVron,  Gastile  soap, 
etc.,  is  shown  in  Fig.  221.  Water  is  ])oured  into  the  tubulure  at  the 
top  of  the  jacketed  copper  case,  and  a  liunsen  burner  furnishes  the 
requisite  heat  when  placed  so  that  the  llanie  touches  tlu>  undei- sur- 
face, the  legs  of  the  oven  being  long  enough  to  permit  its  u.se. 
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Fig.  222 


In  Fig.  222  is  shown  a  desiccator  for  use  in  finer  laboratory 
operations.  It  consists  of  a  bell  glass  having  a  ground  rim  fitting 
closely  to  a  ground  ghuss  plate,  a  perforated  porcelain  dish  is  placed 
upon  a  tripod  to  hold  the  material  to  be  dried,  and  underneath  is 
placed  a  glass  dish  to  hold  sulphuric  acid  or  other  sulistance  intended 
to  absorb  the  moisture. 

Loss  in  drying  Medicinal  Substances. — When  drugs  are  pow- 
dered, loss  is  always  experienced.  This  arises  partly  from  the  escape 
of  fine  particles,  but  principally  from  loss  of  moisture  in  drying. 
Again,  in  powdering  almost  all  drugs,  a  portion  remains  which  resists 
disintegration.  This  is  called  by  the  miller  "grutis,"  and  is  usually 
worthles.s  and  should  be  thrown  away.  The  gruifs  are  frequently 
kept,  however,  and  sent  with  the  next  lot  of  the  same  drug  to  be 
ground  at  the  mill.  The  dose  of  a  powdered  drug  is  usually  some- 
what less  than  that  of  the  same  drug  be- 
fore it  was  pulverized,  because  the  weight 
it  has  lost  generally  represents  inert  matter, 
water,  etc.  Powdered  ipecac  is  a  good 
illustration  of  this.  The  active  principle 
emetine  resides  in  the  staichy  cortical  i)or- 
tion  of  the  root  ;  the  internal  ligneous  cord 
constitutes  the  "  grutfs"  of  ipecac,  and  is 
ineit.  The  exception  to  this  is  the  case  of 
th(>se  drugs  containing  an  active  volatile 
constituent,  like  the  aromatics,  cloves,  cin- 
namon, nutmeg,  or  like  asafetida,  myrrh, 
cubeb,  etc.  Tliese  drugs,  when  powdered,' 
Desirrator  generally  contain  less  of  their  active  con- 

stituents than  they  did  before  they  were 
ground.  The  volatile  oils  to  whicli  their  virtues  are  due  are  driven 
off  to  a  greater  or  less  extent  by  the  amount  of  heat  necessary  to  make 
them  brittle  enough  to  be  readily  pulverized.  The  U.  S.  Pharma- 
cojxeia  r«'Cognizes  the  imi)ortance  of  this  fact  by  directing  myrrh,  and 
n(tt  powdered  myrrh,  in  the  compound  iron  mixture;  asafetida,  and 
not  ])owdered  asafetida,  in  the  asjifetida  mixture  ;  and  in  the  com- 
])onnd  tincture  of  cardamom  by  the  direction  to  mix  the  unpoMdered 
<lrugs,  cardamom,  cinnamon,  caraway,  and  cocliineal  together,  and 
reduce  the  mixture  to  powder,  in  ])reference  to  mixing  the  se])arate 
l)ow<lers  of  these  drugs.  If  care  is  exercised  in  desiccating,  the 
powders  of  most  dings  ])oss<'ss  all  thcii' medicinal  i)i'oprit ies,  and  in 
many  cases  thry  will  retain  imletinitely  these  ])ro])erties  unimpaired 
if  they  aie  proi)erly  preserved  and  not  nndnly  exi)Osed  to  air,  light, 
or  moisture. 

The  practice  of  some  drug  milleis  of  establishing  a  loss  in  the 
weight  of  a  diug  as  a  reguhir  standai<l,  and  then  making  up  the 
defi<iency  l)v  adding  the;  sjime  amount  of  some  inert  substance,  is 
repreliensil)le.  Tliat  the  annaint  of  moisture  present  in  ditferent 
lots  of  the  same  drug  \aiies  gi-eatly  may  l>e  seen  by  a  glance  at 
tlie  following  table,  compiled  by  Mi'.  T.  J.  Covell  from  accnrate 
records  olttained  I'loin  Dr.  H.  R.  S<|uibb's  drug  mills.  The  table  is 
\ahial>le  be<"anse  it  represents  tin*  loss  in  |»owdeiiiig  considerable 
quant  it  les  of  diiigs  : 
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Table  showing  Loss  in  Powdering  Medicinal  Substances 

Cr-aUKt  Lo*s         Sn.all.-Ht  Lorn     ^^  ^o^ 

Substance  IH-rr.-nt.  dii  any     pi-ncnt.  on  any        r.„rr-Ln» 

SinRl.!  Lot  SinKle  Lot  perceni. 

Acacia    .    .    .- 1.8H  0.40  0.8^ 

Acacia  (granulated) 1.67  1.03  1.35 

Aloe  Capensis 19.31  7.09  11.13 

Aloe  Socotrina 24.62  10.00  17.31 

Acidum  Tartaricuni 2.50  0.54  1.06 

Buchu 4.10  0.20  2.00 

Cambogia 2.46  0.74  1.35 

Canella 3.07  0.50  1.77 

Cantharis 6.22  0.63  2.05 

Cardamomum 7.10  5.(X)  6.02 

Cassia 2.90  2.26  2.61 

Catechu 1.30  0.86  1.08 

Cinchona  Flava 3.75  1.18  2.57 

Cinchona  Pallida 2.22  0.96  1.73 

Cinchona  Rubra 1.72  1.24  1.58 

Cubeba 3.55  1.99  2.40 

Ergota 5.72  0.00  3.62 

Extractum  Glycyrrhizce  . .  13.06  8.14  10.45 

Gentiana  ..".". 11.79  9.20  10.23 

Gentiana  (ground)      8.30  i.56  5.09 

Ipecacuanha 3.66  0.64  1.91 

Iris  Florentina 9.00  1.10  6.22 

Jalapa 12.24  2.95  9.58 

Myrrha 8.81  3.59  5.80 

Opium 22.85  9.91  19.61 

Podophyllum 1.15  0.49  0.75 

PotassiiChloras .' 2.70  1.52  2.01 

Potassii  Bitartras 1.11  0.05  0.38 

Pulvis  Ipecacuanhee  et  Opii 1.63  0.63  1.05 

Rheum 3.40  0.10  1.74 

Saccharum  Lactis 0.85  0.70  0.78 

Sapo 18.05  11.70  15.92 

Sarsaparilla  (Rio  Negro) 0.96  0.;«  0.70 

Scammoniiun 5.65  1.33  2.70 

Scilla 16.45  10.83  13.60 

Valeriana 1.51  1.45  1.48 

Tragacantha 7.38  6.47  6.93 

Zingiber  (nigrum)      3.72  3.13  3.43 

Zingiber  (albunt) 11.74  8.57  9.70 
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Comminution  is  the  process  of  reducing  drugs  to  particles,  or 
breaking  up  their  state  of  aggregation. 

Medicinal  substances  in  their  natural  state  require  to  be  mechani- 
cally divided  in  order  to  facilitate  the  action  of  menstrua  or  solvents, 
or  to  permit  their  administration  ])er  se  in  the  form  of  fine  powders. 

A  simple  illustration  is  offered  in  the  case  of  alum.  A  solid  lump 
of  alum  weighing  one  ounce,  if  added  to  a  pint  of  water,  will  not 
dissolve  nearly  so  quickly  as  will  one  ounce  of  the  same  alum  in  the 
same  quantity  of  water  if  finely  powdered.  Vegetable  substances  offer 
very  variable  degrees  of  resistance  in  powdering,  owing  to  the  pro- 
portion and  toughness  of  their  ligneous  fibre  and  the  amount  of  cel- 
lular tissue. 

Under  the  head  of  comminution  will  be  groupe<l  the  various  me- 
chanical operations  used  in  jiharmacy  by  which  the  surface  of  solid 
substances  is  increased,  whether  by  cutting,  rasping,  grating,  chop- 
ping, crushing,  rolling,  stamping,  grinding,  powdering,  triturating, 
levigating,  elutriating,  granulating,  or  similar  processes. 

By  far  the  greater  luimber  of  substances  employed  in  medicine 
belong  to  the  vegetable  kingdom,  and,  while  many  of  the  i)rocesses 
of  comminution  used  for  these  are  also  applicable  to  the  chemical 
substances  of  the  materia  medica,  it  will  be  necessary  in  the  following 
chapter  to  note  the  apparatus  specially  adapted  to  each  class. 

Cutting,  Slicing,  and  Chopping. — This  process  is  used  princi- 
pally in  bringing  roots,  barks,  leaves,  herbs,  etc.,  to  the  proper  con- 
dition for  treating  with  suitable  solvents.  For  very  small  opera- 
tions either  the  pruning  knife  or  pruning  shears  answers  a  good 
purpose.     The  tobacco  knife  or  herb  cutter  shown  in  Fig.  223  is  well 

Fig.  223 


Tobftcro  cutter 


adapted  for  the  purpose.     It  should  be  observed,  however,  that  the 
principle  lipon  whicli  a  knife  operates  successfully  should  be  carefully 
carried  out   in  constructing  apparatus  designed  for  cutting.     Direct 
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pressure  without  a  slight  drawiug  or  sawinj:^  motion  is  not  effec!tive  ; 
therefore  those  kniv^es  wliieh  liave  guides  arranged  so  that  the  knife 
edge  sunders  the  particles  at  an  angle- 
are  greatly  preferred.     Fig.  224  shows  Fig.  224 
a  roller  knife  which  is  very  servi(;eal)le. 
It  iswnade  by  W.  Weber,  p] vans vi lie, 
Indiana.     The  circular  blades  or  knives 
are  made  of  the  same  quality  of  steel 
that  is  used  for  saws,  and  are  mounted 
upon  a  shaft,  being  separated  by  a  se-                •    Koiifr  knife 
ries  of  spools  or  collars.      The  liandles 

are  of  wood  and  mounted  on  the  ends  of  the  shaft,  so  that  they 
are  loose  upon  the  shaft,  thus  permitting  the  handles  to  be  grasped 
tightly  while  the  roller  knife  revolves.  The  substances  to  be 
cut  are  placed  upon  a  smooth  board  and  the  roller  knife  passed 
over  them  with  more  or  less  pressure.  Upon  the  large  scale  drugs 
are  cut  with  hay  cutters,  implements  usually  consisting  of  four  or 
more  circular  blades  fastened  to  a  shaft  and  revohing  at  the  end  of 
a  trough,  down  which  the  substance  that  is  to  be  cut  is  gradually  fed. 
Sarsaparilla  root  is  cut  in  this  way  before  it  is  contused.     Fig.  225 


Fig.  225 


j^' 


shows  a  rotary  cutter  made  by  the  Abb(''  Engine«'ring  Company,  of 
New  York.  A  cylinder  to  which  is  attached  live  knives  revolves  in 
a  circular  cavse,  upon  the  inside  surface  of  which  are  fiistene<l  six 
knives ;  the  knives  are  straight  but  are  set  at  a  slight  angle,  so  that  a 
''shearing  action"  is  exerted  on  the  substance  to  be  cut.    The  bottom 


170 


COMMINUTION 


of  the  cas(^  consists  of  a  peii'oraled  ])latt;,  Miiicli  eaii  be  replaced,  and 
as  the  knives  revolve  a  i)oit ion  (►!"  the;  cut  suhslanee  droi)S  through 
the  perforations.  What  remains  is  carried  ai'ound  and  again  siib- 
Jectt'd  tu  the  action  of  the  cutters;  by  selecting  tlu^  perforated  plates 
the  product  may  be  cut  coaiser  or  finer  as  recpiired. 

Rasping  or  Grating. — A  half  round  rasp  (see  Fig.  IGG)  or  a  nut- 
meg giater  is  very  useful  at  the  prescription  counter,  as  it  frequently 
enables  the  i)harmacist  to  prepare  a  small  quantity  of  a  jjowder  for  a 
j)rescriptiou  in  case  the  regular  stock  bottle  is  found  empty  or  a  very 
fresh  powder  is  neiMled,  The  small  pocket  jx^pi^'r  mills  used  l)y  Eu- 
ropean travellers,  but  now  to  be  obtained  in  this  country,  for  grinding 
whole  pepper  at  the  table  will  bi'  found  especially  useful. 

Contusion,  or  bruising,  is  an  o])eration  very  frecpiently  resorted  to. 
It  may  be  detined  as  the  process  of  reducing  a  diug  to  particles  by 
striking  it  a  succeSvSiou  of  blows.  The  instrument  generally  em- 
ployed is  the  well  known  mortar  and  pestle,  wliich, 
for  contusing  drugs,  should  b(i  made  of  cast  iron, 
bell  metal,  or  brass.  Th<^  shape  best  adapted  for 
this  purpose  is  shown  in  Fig.  22(>,  the  mortar  being 
represented  on  a  mortar  block.  The  bottom  of  the 
mortar  should  be  flat  and  heavy,  so  that  it  may  rest 
firmly  upon  whatever  liase  it  is  placed  ;  the  sides 
should  tiare  slightly,  l)ut  the  mortar  shouhl  be  so 
deep  that  substances  will  not  l)e  easily  forced  out  on 
to  the  floor  by  the  blows  of  the  pestle.  A  leather 
or  wooden  cover  should  be  used  upon  the  mortar 
when  corrosive  or  irritating  substances  are  con- 
tused. The  pestle  should  be  heavy  and  sufficiently 
flat  on  the  under  surface  to  permit  the  convexity 
nearly  to  coincide  with  the  concave  surface  of  the 
mortar.  The  iinier  surface  of  the  mortar  should 
be  tinned,  to  i)revent  rusting  and  facilitate  clean- 
ing. Tlie  best  snppoit  foi'  an  iion  moitar  is  the 
top  surface  of  a  hard  wo(»d  ]»ost  six  or  eight  inclu's 
in  diameter  and  of  sulhcieiit  length  to  i)ass  fiom 
the  top  of  the  floor  into  tlie  cellar  and  n'st  on  the 
ground.  A  turned  wo<h1  mortar  block  two  \\'v\ 
high  should  rest  upon  the  post;  this  block  should 
ha\«'  a  Hat  iron  hoop  upon  the  toj)  projecting  half 
an  inch  above  the  suilace,  as  suggested  by  Dr.  H. 
T.  Cummings,  whiU'  the  bottom  should  hav«'  an 
inch  hole  boii'd  up  thi-ongh  the  centi'e  for  the  dis- 
tance of  twehc  inches;  an  inch  wooden  j)in,  two 
feet  long,  should  be  liinily  iixed  in  tin-  centre  of  the 
l)ost  foi-  the  distance  of  twelv*'  inches,  wliich  Mould 
leave  twehe  inches  of  the  wooden  j)in  ])r«)jecting  above  tlie  lloor. 
Now,  if  the  mortar  block  is  placed  ovei'  it  so  that  the  i)in  enters  the 
hole  in  the  bnse,  it  will  be  found  that  a  solid  foundation  is  jirovided 
for  resisting  the  blows  of  the  pestle,  an«l  jarring  and  vibration,  so 
destructive  to  balances  and  fragile  a])paratus,  ai'c  prevented. 

\N'hen  for  good  i-eusons  the  post  support  cannot  b«'  used,  the  next 
best  biise  is  ;i  deep,  strong   box    filled  with    dry  sand.      The   ]>rincipal 
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objection  to  this  is  the  constant  loss  of  the  sand  and  tin*  inconve- 
nience of  liavinji,'  il  spilled  on  llie  lioor.  When  it  is  necessai-y  to  nsean 
iron  mortar  and  pestle  for  a  continnons  opeiation,  for  a  considerable 
length  of  time,  it  will  bi'  found  advantageous  to  coiniect  the  upper 
part  of  the  pestle  with  an  ehustic  wooden  spring  attached  to  the  ceil- 
ing, so  that  the  labor  of  lifting  the  pestle  will  lya  k\ssened.  This 
spj-ing  is  preferably  made  from  a  tapering  liickory  strip  seven  or 
eight  feet  long  and  four  inches  wide  at  the  l)ase,  th<*  rope  connecting 
the  pestle  with  the  end  of  the  sju-ing  being  of  such  length  that  the 
pestle  barely  touches  the  bottom  of  tiie  mortar  when  the  sj)ring  is 
stretched  to  its  utmost  tension.  On  account  of  the  laige  number  of 
mills  scattered  over  the  country,  established  Ibr  grinding  <lrugs,  and 
the  increase  of  facilities  for  grinding  and  powdering  di-ugs  on  the 
large  scale,  the  skilful  use  of  the  mortar  andiu'stle  by  the  i)harmacist 
must  be  regarded  Jis  a  lost  art.  The  necessity  for  tlioroughly  drying 
drugs  before  subjecting  them  to  comminution  has  already  been  men- 
tioned.     (See  Desiccation. ) 

Wooden  mortars  and  pcHtles  are  occiisionally  used  for  contusing  soft 
bodies,  like  prune  pulp,  almonds,  recent  fleshy  roots,  substances  that 
are  affected  by  iron,  etc.  Lignum  vitje  is  a  very  hai'd  and  suitable 
wood  for  this  purpose,  although  boxwood  is  ])refei'able  when  it  can 
be  procured,  l>ecause  it  has  less  tendency  t<i  split. 

Marble  mortars  are  also  used  lV)r  oijerations  of  a  similar  character 
on  a  somewhat  larger  scale  ;  but  care  must  be  used  to  a\oid  putting 
substances  containing  acid  into  such  moitars,  on  accomit  of  the  re- 
action u])on  the  marble  and  the  conse(|uent  contamination  of  tlie 
product. 

Grinding  and  Pulverizing. — The  foiiner  term  is  ap])lied  to  the 
reduction  of  a  substance  by  mechanical  means  to  eoarse  ])articles,  the 
latter  to  the  production  oH  fine  particles.  These  lu-ocesses  are  the 
most  important  of  any  grouj^ed  under  comminution.  At  i)resent  they 
are  very  largely  carried  on  by  drug  millers.  It  is  necessary  for  the 
pharmacist  to  be  familiar  with  the  methods  employed,  however,  if 
intelligent  judgment  is  to  be  exercised  in  the  subsequent  treatment  of 
the  vegetable  and  mineral  substances  of  the  niateria  medica.  Before 
pulverizing  a  sul)stance  it  must  be  dried,  and  the  desired  tineness  of 
the  powder  determines  the  character  of  the  preliminary  treatment. 
In  ordei'  proi)erly  to  grind  or  i)owder  sultstances  u])on  the  largt'  scale, 
special  knowledge  and  expeiienee  are  recpiired  ;  ])re\ious  acijuaint- 
ance  with  the  methods  best  suited  to  acc<Mni)lish  the  object  on  the 
small  scale,  while  useful  to  some  extent,  will  l)e  found  inaiUniuate. 
If  a  drug  is  to  be  coarsely  ground,  the  necessity  for  thoroughly  dry- 
ing it  is  generally  not  so  pressing  ;is  when  a  tine  i)owder  is  to  1h> 
made  of  the  substance  :  drugs  containing  volatile  oils  aiv  apt  to  be 
rendered  worthless  if  they  ai'c  <lried  sutliciently  to  enable  them  to  be 
grcuiml  to  a  tine  powder.  Myrrh,  clox'cs,  cubebs,  nutmeg's,  etc., 
afford  good  illustrations  of  this;  hence  these  di-ngs  are  ]>referred 
when  coaisely  powdered.  Within  the  last  few  years  an  important 
change  in  pharmaceutical  jjiactice  in  this  res|H'ct  has  Ikvu  elVectt'd, 
and  prepaiations  in  which  Ibiinerly  very  tine  i)ow(lei"s  were  direct«*d 
are  now  ordered  to  1h^  made  from  coai-se  jjowders  ;  the  i)rocesses  for 
extracting  the  soluble  i)rinciples  having  bt^'u  greatly  improvi'd.  the 
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necessity  no  longer  exists  for  using  the  very  fine  powders,  and  henoe 
volatile  principles  are  not  sacrificed. 

Drug  Mills 
The  buhrstone  mill  is  very  extensively  employed  in  drug  milling. 
There  are  two  kinds,  termed  resi)ectively  under  runners  and  upper 
runners.  The  priiicii)le  upon  which  this  mill 
operates  is  that  of  reducing  the  substance  to 
particles  by  the  friction  and  contusion  that 
follow  the  delivery  of  the  substance  in  the  con- 
tracted space  formed  by  a  rapidly  revolving 
stone  disk,  brought  in  nearly  close  contact 
with  a  similar  disk  which  is  stationary.  In 
the  under  runners  the  upper  stone  is  sta- 
tionary and  the  lower  stone  revolves,  the 
upper  stone  having  a  central  circular  opening 
through  which  the  subtance  is  fed,  as  shown  in 
Fig.  227,  the  under  stone  being  connected  with 
the  shaft.  In  the  upper  runners  the  lower 
stone  is  stationary,  the  upper  stone  being  per- 
forated as  in  the  under  runners.  In  both, 
the  stones  revolve  horizontally.  The  stone 
used  must  be  very  hard.  The  best  buhr- 
mill  stone  is  obtained  from  the  old  and  celebrated  quarries  of  La  Fert^- 
sous-Jouarre,  in  France.     The  surfaces  of  the  millstones  are  crossed 


Buhrstone  mill 


Fig.  228 


with  "furrows,"  whi<h  pass  f ion i  Ihr  crnlrc  lo  the  circumference,  as 
shown  in  Fig.  22H.     Tlu'  ohjrcl  of  the  I'm  rows  is  to  provide  a  means 


COMMINUTION 


173 


for  the  passage  of  the  ground  i)arli('les  to  tb<'  outor  circunifereiu'eand 
to  the  trough.  Tliis  is  a('coiiii)lish('(l  Umnigli  the  cculrifugal  forcx; 
and  current  of  air  caused  by  the  rapid  revolution  of  the  stone  in 
motion.  The  fineness  of  tlu^  powder  is  regulated  by  I'aising  or  lower- 
ing one  of  the  stones,  this  of  course  increasing  or  decreasing  tlie  space 
between  them  ;  the  character  of  the  powder  is  also  intlueuced  by  the 
dressing  of  the  stone.  Fig.  227  illustrates  one  of  the  best  of  the 
buhrstoue  mills, — Muuson's  under  runner. 

Roller  mills  operate  by  crushing,  or  crushing  and  cutting,  the  sub- 
stance. In  their  simplest  form  they  consist  of  two  smooth  faced  iron 
rollers  revolving  in  opposite  directions,  which  can  l)e  Inought  into 
close  contact  by  regulating  screws.  The  principle  has  been  extended 
and  improved  in  modern  milling,  so  that  for  grinding  certain  drugs 
this  mill  gives  excellent  results.  The  rollers  are  now  made  of  steel, 
chilled  iron,  or  biscuit  (porcelain),  and  are  corrugated  or  ribbed  to 
suit  special  purposes.    The  sections  of  these  corrugations  are  serrated, 


Fig.  229 


Fig.  230 


Fig.  231 


Fig.  232 


Grooved  rollers 


Grooved 

rollers 

(cross  section) 


Chasers  (curved 
grinding  surface) 


undulated,  or  crenated. 
The  rollers  revolve  in  the 
same  direction  or  in  oppo- 
site directions,  and  at  equal 
or  different  speeds.  Fig. 
229  shows  the  position  of  chasers 

the  grooved  rollers,  and 
Fig.  230  shows  a  sectional  view  of  the  same.  Corrugated  roller  mills 
are  used  in  grinding  drugs,  but  they  are  much  more  largely  employed 
in  flour  mills. 

Chaser  mills  are  so  called  because  two  heavy  granite  stones, 
mounted  like  wheels  and  connected  by  a  short  horizontal  shaft,  are 
made  to  revolve  or  chase  each  other  ui)on  a  granite  base  (see  Fig. 
231).  The  stones  are  discoid,  and  tho  grinding  surfaces  are  the  cir- 
cumferential edges  of  the  stones  and  the  surface  of  the  granite  biise  ; 
an  iron  cylinder,  called  a  "curb,"  surrounds  the  circular  base,  and  a 
''scraper,"  made  of  iron  and  adjusted  at  an  angle,  is  connected  with 
the  shaft.  It  is  evident  that  if  the  snb.stanc*' to  be  ])owdered  is  de- 
livered upon  the  granite  base  in  the  path  of  the  ra]>idly  revolving 
stones  it  must  speedily  be  reduet'd  to  i)owder,  not  only  on  aecount  of 
the  crushing  weight  of  the  heavy  stones,  but  also  beeaii.se  of  the  attri- 
tion caused  by  the  outei-  edg«>  of  the  stone  travelling  thrcnigh  a  longer 
distance  than  the  inner  edge.  In  some  mills  the  .stones  having  llat, 
grinding  surfaces  have  been  replaceil  by  stones  liaving  curved  sur- 
faces, and  the  flat  base  by  a  circular  gutter  curved  to  correspond  with 
that  of  the  surface  of  the  stone.     In  this  way  the  grinding  surfaces 
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have  been  greatly  increased  and  rapid  pnlverization  facilitated.  Fig. 
232  shows  the  shape  of  the  stones  of  this  form  in  use  in  Squibb' s 
drug  mill.  In  practice  the  chasers  are  enclosed  in  a  tight  box  or 
small  room,  closed  with  air  tight  doors,  and  the  substance  to  be  pow- 
dered is  fed  in  from  the  top  by  an  elongated  funnel,  the  spout  of 

which  delivers  the  material  im- 
mediately upon  the  path  of  the 
stones.  The  height  of  the  curb 
is  increased  by  pasting  heavy 
paper  around  it,  and  the  fineness 
of  the  powder  is  infiuenced  by 
the  height  of  the  curb.  The  rev- 
olution of  the  chasers  produces 
an  upward  current  of  air  ;  this 
carries  over  the  lighter  particles, 
which  fall  outside  the  curb  and 
are  subsequently  collected  as  a 
fine  powder ;  those  particles 
which  are  larger  are  of  course 
heavier  and  cannot  rise  to  the 
height  of  the  curb,  but  fall  back 
undei-  the  stones  to  be  reground. 
In  this  way  refractory  substances 
can  be  reduced  to  very  fine  i)ow- 
dei'.  Chasers  aie  more  largely 
employed  in  making  ''dusted"  or  very  fine  powdeis  than  any  other 
form  of  puheri/ing  a])paratus. 

Pebble  Mills. — These  mills  are  up<Mated  on  the  principle  oi' attrition, 
the  grinding  being  eifected  by  bringing  the  substance  in  contact  with 
"pebbles"  of  flint  or  j)orcelain  balls  confined  in  jars  or  cvlindrical 

Fig.  234 


Single  jar  mill 


~R/#,| 


l>(iiil>l>>  jur  iiiill 

vefisels  which  :in-  citused  to  n'V()lve  at  a  regulated  speed.     The  advan 
tages  of  such  mills  is  that  Ihey  afford  a  large  grinding  surface  within 
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a  limited  space.  Tliey  ;u«'  clcaiily  in  tlieii-  action,  economical,  and, 
on  account  of  tln^  siini)licity  ot  tlicir  construction,  not  li;il»le  to  <;ct 
out  of  oi'dm".  IMucli  (IcjkmkIs,  liowcvci",  upon  the  liardncss  of  tlie 
pebbles;  for  it  must  be  s(H'n  tliat  tliese  are  continually  opeiatiu};; 
agaiust  each  other  while  in  action,  i)art  icularly  if  care  is  not  used  in 
"feeding"  the  mill  fie(jueutly.  8uch  mills  aie  adapted  for  grinding 
frial)le  substances,  extracts,  chcmi(;als,  etc.  Pig.  23.'J  shows  a  sec- 
tional view  of  a  single  jar  mill.  Fig.  2'.H  illustrates  the  double  jar  mill, 
while  iu  Fig.  2.'35  three  l)atteries  of  lal)Oiatory  mills  are  shown.  The 
advantage  of  this  combination  is  that  foui-,  six,  or  a  dozen  different 
substances  may  be  ground  at  one  tim<s  and,  as  it  is  not  necessary  to 
put  a  definite  weight  in  each  jar,  the  (|uantity  can  be  made  to  suit 
the  demand. 

Mills  with  Iron  Grinding  Surfaces. — ^Maiiy  mills  have  been  con- 
structed from  time  to  time  to  suit  si)ecial  i)uri)oses.     These  cannot 

Fig.  235 


R;ittiT,v  i.r  prLM,.  iiiillK 

be  noticed  at  length  in  a  work  ha\  ing  tlie  scojte  of  tlie  i)resenl  one. 
Band  tiiil/s  have  been  used.  These  consist  of  strong  l>arrels  lined 
with  sheet  iron,  sui)ported  by  strong  iiou  slialtsattachetl  to  the  lieads. 
The  substance  to  be  comminuted  is  ])laced  in  the  barrel,  and  large 
round  iron  balls,  like  cannon  balls,  ai»'  intioduced.  rjMtn  revolving 
the  barrel  i-apidly,  (lisint<>gration  is  elVected.  This  |)rinciple  is  used 
also  in  pulverizing  dried  extracts  and  friabU'  substances.  A  Ijollow 
circular  iron  ring,  liaxing  a  diam«'ter  slightly  larger  than  that  «>f  the 
cannon  ball  which  is  ])la('(«(l  inside  with  the  chaige  of  substance  t<t  Im' 
pow<hMed,  is  made  to  rev(tlve  ra|)idly  ;  tlu'  inertia  of  the  cannon  ball 
and  the  friction  nMuh'r  its  speed   less  than  that  of  the  ring,  and  the 
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Mead's  diBintegrator 


substance  is  quickly  ground.  The  Bogardus  mill  is  constructed 
on  a  very  ingenious  principle.  The  grinding  surfaces  are  two  hori- 
zontal chilled  iron  plates,  the  lower  one  revolving,  the  upper  one 
stationary  ;  both  have  corrugations  having  sharp  edges,  arranged  con- 
centrically. The  peculiarity  of  this  mill  is  that  the  centres  of  the 
grinding  plates  are  not  directly  over  each  other  as  in  buhrstone 
mills,  but  the  centre  of  the  lower  plate  is  placed  a  few  inches  to  one 
side  ;  by  this  arrangement  the  substance  to  be  ground  is  caught  by 
the  ring  edges  of  the  revolving  plate  and  dashed  against  the  cutting 
edges  of  the  stationary  upper  plate  at  an  angle,  the  eflect  being  to 
incise  it  as  if  cut  with  scissors  and  crush  it 
at  the  same  time. 

Mead's  disintegrator  differs  from  the  mills 
thus  far  considered  in  the  principle  of  con- 
struction, in  the  character  of  the  grinding 
surfaces,  and  in  its  method  of  operation.  The 
grinding  is  effected  by  hardened  steel  beaters 
riveted  to  a  steel  disk,  which  revolves  verti- 
cally between  corrugated  rings ;  the  beatei-s 
are  placed  on  the  side  of  the  disk  nearest  to  the 
feeding  trough,  and  catch  the  material  as  it 
enters  the  mill,  beating  it  with  great  force  against  the  corrugated 
rings  until  it  is  fine  enough  to  pass  lietween  the  disk  and  the  face  of 
the  rings ;  as  soon  as  it  passes  her-e,  it  is  on  the  side  of  the  mill  from 
whence  it  is  discharged,  and  all  that  is  fine  enough  is  immediately 
driven  out  by  the  beaters  on  the  back  of  the  disk.  That  portion  of 
the  substance  which  is  not  fine  enough  is  caught  by  the  beaters  and 
beaten  against  the  screens  until  sufficiently  fine  to  pass  through. 
The  screens  are  two  inches 
in  width,  and  extend 
around  three-fourths  of 
the  diameter  of  the  mill. 
They  are  made  of  square 
steel  bars,  and  present  a 
grinding  surface  to  the 
beaters,  but  there  is  suf- 
ficient space  betweenthem 
to  permit  the  passage  of 
fine  particles.  The  sub- 
stance, as  it  is  ground, 
falls  into  a  receiving  box 
below  Ihe  mill,  or  is  dis- 
charged lliroiigli  the  floor 
into  a  room  behiw.      ( )ne 

■    ■ ,  Mux  mill 

priiiH^  re(|iiisile  iii  nm- 
niiig  lliis  mill  is  higli  s]>ee(l.  Tlie  disk  must  mak«'  three  thousand 
revolutions  a  minute.  The  disintegiator  is  capable  of  grinding  one 
hundred  and  fifty  i)ounds  of  Ignatia  bean,  or  siv  hundred  pountls  of 
wiUl  eheriy  haik,  in  one  hour.  Fig.  'l'M\  gives  an  illustration  of 
tlu'  mill,  wliile  Fig.  2.S7  shows  an  enlarged  view  of  the  revolving 
disk  and  a  section  of  the  scieens  inime<liat<*ly  above. 

The  ]Max  mill  (Fig.  238)  made  by  the  Abbe  Engineering  Company, 
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like  Mead's  disintegrator,  acts  on  the  principle  of  pereu.sftio7i.  Power 
is  conveyed  by  a  vertical  shaft,  to  which  is  attached  a  carrier  pro- 
vided with  hard  steel  beaters,  and  as  the  substance  is  fed  into  the 
mill  it  is  thrown  by  centrifugal  force  against  a  corrugated  hard  iron 
plate,  the  particles  at  the  same  time  being  thrown  into  violent  con- 
tact with  each  other.     Coarse  or  fine  powders  can  be  made  at  will. 

Hand  Mills 

It  is  more  difficult  to  construct  a  drug  mill  for  the  general  use  of 
the  pharmacist  than  one  for  the  special  purposes  of  a  drug  miller. 
The  latter  has  the  choice  of  a  buhrstone  mill,  chaser,  disintegrator, 
iron  mill,  etc.,  which  he  can  adjust  to  suit  the  character  of  the 
substance  he  desires  to  grind.  The  pharmacist's  drug  mill,  on  the 
other  hand,  is  expected  to  do  all  kinds  of  woik  lapidly  and  well. 
It  must,  therefore,  be  capable  of  ready  adjustment,  possess  dura- 
bility, and  have  cutting  surfaces  not  quickly  dulled,  and  working 
parts  not  liable  to  get  out  of  order. 

It  is  not  easy  to  realize  that  every  medicinal  substance  has  an  indi- 
viduality of  its  own,  but  he  who  neglects  the  study  of  the  physical 
characters  of  the  substances  of  the  materia  medica  can  never  expect 
to  overcome  successfully  the  obstacles  which  stand  in  the  way  of  dis- 
integration. Hand  drug  mills  may  be  divided  into  three  classes  :  1. 
Those  having  vertical  grinding  surfaces.  2.  Those  having  horizontal 
grinding  surfaces.  3.  Those  having  conical  grinding  surfaces.  They 
have  the  following  points  in  common  :  iron  is  the  principal  material 
of  construction,  the  grinding  surfaces  are  of  hardened  iron  or  steel 
and  consist  of  teeth  arranged  in  concentric  rows,  and  the  regulation 
of  the  fineness  of  the  powder  is  eflfected  by  a  screw  or  screws,  by 
which  the  plates  are  made  to  approach  or  recede  from  each  other. 

1.  Hand  Drug  Mills  with  Vertical  Grinding  Surfaces 

Sicift^s  Mill  (old  style). — This  hand  mill  has  been  in  use  longer 
than  any  other  in  the  American  market.  Its  introduction  marked  an 
era  in  the  history  of  pharmacy,  and,  although  supei-seded  now  by 
greatly  improved  mills,  it  is  still  remembered  with  grateful  feelings  by 
those  of  the  present  generation,  who  had  been  previously  accustomed 
to  laborious  mortar  practice.  In  this  mill  there  are  two  vertical  grind- 
ing plates,  one  of  which  is  stationary,  while  the  other  is  connected 
with  the  horizontal  revolving  shaft  ;  a  conical  breaker  is  also  attached 
to  the  shaft,  and  when  in  position  it  is  immediately  below  the  lower 
opening  of  the  hopper  ;  a  fly  wheel  with  a  handle  is  bolted  to  the 
outer  end  of  the  horizontal  shaft,  and  furnishes  the  power  required. 
The  teeth  are  of  iron  and  arraiiged  in  concentric  rows,  and  the  plates 
are  made  to  approach  each  other  or  to  se])arate  by  an  adjusting  screw. 
The  supports  of  the  mill  are  of  ash  or  oak.  and  are  durable  and  firm. 
The  principal  disadvantages  of  this  mill  are  the  diniculty  of  cleaning 
it,  its  slow  action,  its  liability  to  become  clogged,  and  the  absence  of 
a  tight  box  or  drawer  \o  i-eceive  the  ground  drug.  Two  improve- 
ments have  been  made  in  the  Swift's  new  style  mills.  In  one  the  fly 
wheel  has  been  made  larger  and  heavier,  in  the  other  a  double  fly 
wheel  has  been  attache<i. 
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Fig.  239 


Troemner's  Mill,  Miiilc  constructed  upon  the  same  principle  as 
Swift's,  is  nuich  more  thoronj;li  in  its  action,  and  requires  less  labor 
to  operate  it,  than  Swift's  mill  (old  style).  It  has  xcrtical  plates,  a 
thumb  screw  1«!  rejiiilate  the  lineness  of  the  powder,  a  heavy  tly  wheel, 
antl  a  close  fitting-  di-awer  to  receive  the  powdered  drug.  It  is  not  so 
easily  cleaned,  however,  as  the  next  mill  to  be  mentioned. 

The  Enterprise  Mill. — 
The  introduction  of  this 
mill,  in  1<S75,  gave  an  im- 
petus to  the  manufacture 
of  hand  drug  mills  which 
is  still  felt.  The  ai)p]i- 
catiou  of  several  new  prin- 
ciples, and  the  extension 
iuul  inii)rovement  of  some 
valuable  old  ones,  at 
once  gained  the  attention 
of  practical  x>liarmacists. 
The  great  advantage  pos- 
sessed by  this  mill  over 
those  in  the  market  at  the 
time  it  was  introduced  was 
the  ease  with  which  the  in- 
terior and  the  working 
parts  could  be  reached. 
The  principle  of  support- 
ing the  grinding  plates 
upon  a  horizontal  shaft,  to 
the  extremities  of  which 
lieavy  lly  wheels  were  at- 
tached, and  providing  a 
means  for  lifting  all  Ihe  woiking  parts  out  of  the  interior  to  facilitate 
their  cleaning,  wei-e  novel  featui'cs.  Fig.  2.S!)  so  thoroughly  illustrates 
this  mill  that  it  is  haidly  necessary  to  dwell  upon  its  otiiei-  features. 
The  left  hand  gi'inding  plate  revolves, 
being  geared  to  the  shaft,  while  the  one 
on  the  right  hand  is  stationary.  AVhen 
in  position  for  grinding  they  are,  of 
conise,  nearly  in  contact.  The  opening 
of  the  interior  is  etfect<'d  by  simpl> 
turning  the  thninb  screw  in  front.  .\ 
smaller  mill  is  shown  in  Fig.  210.  It 
is  vei'y  con\-eniently  used  ;it  the  dis- 
j)ensing  counter. 

The  small  mill,  made  by  the  A.  W. 
Straub  Co.,  of  I*hiladel]>hia,  shown  in 
Fig.  241,  is  very  ns<'lnl  at  the  connt<'r 
of  the  phainiacist  foi-  giinding  small 
fjuantities  of  drugs;  th«'  ])lates  and 
crushers  are  also  shown.  I>all  bearings  aie  used  to  facilitate  easy 
running.  The  adjuslnient  for  making  coarse  oi'  tine  powders  can  be 
quickly  changed,  and  it  is  the  best  small  mill  in  u.se. 
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2.  Hand  Drug  Mills  having  Horizontal  Qrinding  Surfaces 

Thomas'' s  Mill. — This  w;is  one  of  the.  lifst  liaiid  dni;^  mills  iiiiulc  upon 
this  principle.  There  are  two  liorizontal  j^rindinj^  i)lates,  thr*  lower 
one  revolving  and  the  upper  one  stationary.  A  vertical  shaft,  whieh 
is  geared  to  a  horizontal  shaft  by  Ix'vel  wheels,  comnmnicates  the 
power  to  the  lower  plate  upon  revolving  the  tly  wheel.     The  absence 

Fig.  241 
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Quaker  City  K.  No.  4  mill 


I'liitos  iiiiil  cru^hirs 


of  a   closed  receptacle,   and  the  difficulty  of  (juickly  cleaning   the 
grinding  surfaces,  ai'c  tin;  princij)al  olijcctions  to  this  mill. 

Swiff  fi  B  Mill. — This  is  a  ('oniparati\ely  new  null,  veiy  dillcrent  in 
appearance  from  the  old  Swift's  mill,  and  diflerent  in  princii)le.  The 
grinding  plates  are  horizontal,  the  lower  one  revolving,  while  the 
upper  one  is  stationary  and  forms  the  lower  part  of  the  hoi)i)er.  It 
has  two  liy  wheels,  but  the  receptacle  for  the  powder  is  an  open  one. 
A  valuable  feature  of  the  Enterprise  mill  is  ])resent  here, — i.r.,  that 
of  opening  horizontally  in  the  centiv.  The  lincne.ss  of  the  powder  is 
regulated  by  raising  or  lowering  the  lower  i)late  l)y  the  thumb  screw. 


3.  Hand  Drug  Mills  having  Conical  Grinding  Surfaces 

The  principle  of  construction  in  these  mills  is  i)robal>l>  (he  best, 
because  it  avoids  the  fault  of  those  construct<'d  on  the  vertical  plate 
principle,  that  of  ])enaittiiig  particles  to  drop  into  the  recejitacle  before 
they  are  finely  gi'ound,  and  als(>t]ie  fault  of  the  h(u-iz(»ntal  ]>lat4*  mills, 
which  may  hold  tin;  ground  pai'ticles  too  long,  oft<'n  until  clogging 
results.  The  conical  plate  mill,  if  properly  constructe<l,  leaves  little 
to  b(^  desired. 

JfdHcr'.s  Mill  is  made  on  this  i)riiicij>le.  l-'oiiiieily,  the  nl)j('ct  ion  to 
this  mill  was  the  loss  of  lime  and  laltoi-  consumed  in  gi'tting  it  apart. 
This  has  been  ol)viated  by  the  intr(»<luct ion  of  the  ]>rinciple  of  op«*n- 
ing  it  horizontally  with  the  same  kind  of  tliumb  screw  and  hinge  that 
is  used  in  the  Enterpii.se  mill.  The  I  lance  mill  is  l>etter  adapted  for 
heavy  work  than  any  othei-  of  the  hand  drug  mill.s,  and,  if  «Iesir«'d,  a 
belt  and  pulley  can  be  attached  for  steam  jxtwer.  The  lower  plate  is 
conical  in  shape,   the  summit  being  elongated  into  a  breaker  ;    the 
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teeth  are  arranged  in  consecutive  rows,  a  scraper  being  attached  to 
the  under  surface  of  the  lower  plate  ;  the  upper  grinding  surface  is 
situated  upon  the  lower  surface  of  the  hopper,  and  corresponds  in 
shape  and  in  the  arrangement,  number,  and  size  of  teeth  with  the 
surface  of  the  lower  plate.  The  revolving  plate  is  attached  to  the 
upright  shaft  by  a  simple  key  ;  this  permits  the  easy  removal  of  the 
plate  when  the  mill  is  to  be  cleaned,  yet  holds  it  securely  when  in 
operation.  Power  is  communicated  by  means  of  two  shafts  at  right 
angles,  geared  with  bevel  cog  wheels.  The  fineness  of  the  powder  is 
regulated  by  a  thumb  screw  at  the  base,  which  elevates  the  levolving 
plate.  The  support  to  the  mill  is  a  stiong  iron  frame,  which  is  cast 
in  one  piece,  and,  although  the  mill  has  but  a  single  fly  wheel,  this  is 
partially  compensated  for  by  the  length  of  the  bearing  for  the  hori- 
zontal shaft.  Figs.  242  and  243  show  the  form  which  is  de- 
signed to  be  bolted  to  the  working  table  or  counter  ;  the  new  form, 
in  which  the  mill  is  mounted  on  a  box  stand,  may  be  preferred  by 


Fig.  242 


Fig.  242a     Fig.  2426 


Fig.  243 


Hance  mill 


Lower  plate        Upper  plate 


some.  Fig.  242b  shows  the  upper  grinding  plate  and  Fig.  242^  the 
lower  plate  ;  a  feeder  is  shown  lying  u\)ou  the  counter,  which  is 
fastened  to  the  upper  portion  of  the  lower  plate  by  its  set  screw,  so 
that   seeds  and  similar  drugs  may  be  automatically  fed  to  tlie  mill. 

General  Rules  for  operating  Hand  Mills. — I\Inch  of  the  dissatis 
faction  rxjxMienced  in  ojx'iat  ing  liand  mills  has  arisen  from  ini])ro])er 
nictluxls  of  using  them,  or  from  failure  to  measure  accurately  the 
degree  of  resistance  to  disintegration  j)ossessed  by  the  substanc**  \o 
l>e  ground.  One  of  the  first  ie(|uisites,  as  befoi'e  nu'iitioned.  is  to 
<l!y  the  substance  as  j>eitectly  as  its  j)liysical  cliaract<'r  will  ix'iinit 
without  iiijiiiing  it.  If  coarse,  bulky,  libious  roots,  barks,  or  similar 
substances  are  to  be  gi-ound,  they  must  (ii-st  be  cut  or  bruised.  3Iost 
substances  are  ground  with  less  labor  if  they  are  first  i)assed  thi'ough 
the  mill  with  the  c(Kirs(^  adjustment,  returning  the  portion  whi<'h  is 
sift<'d  out,  for  regrinding,  after  setting  the  y)lates  more  closely  together. 
This  plan  is  rei)eated  until  the  whole  is  ground.     Care  should  be  taken 
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not  to  feed  the  substance  into  the  hopper  faster  than  it  can  be  ground. 
The  desire  to  get  through  quickly  is  the  most  frequent  cause  of  clog- 
ging the  mill,  and  when  this  occurs  mucli  time  is  lost,  and  the  oper- 
ator is  strongly  reminded  of  the  well  worn  proverb  about  undue 
haste.  If  a  considerable  quantity  is  to  be  ground,  two  persons  can 
operate  the  mill  more  economically  than  one, — one  feeding  the  mill 
carefully,  the  other  supplying  the  physical  labor,  and,  after  the  expi- 
ration of  a  given  time,  exchanging  places.  Good  judgment  is  neces- 
sary in  determining  the  rapidity  with  which  substances  can  be  fed 
into  the  hopper.  Resinous  or  oily  drugs,  or  substances  which  softeu 
by  heat,  require  very  careful  treatment  and  cannot  be  fed  rapidly  ; 
dry  ligneous  barks  or  roots,  on  the  other  hand,  can  be  fed  as  rapidly 
as  the  extent  of  grinding  surface  of  the  mill  and  the  muscle  of  the 
operator  will  permit.  The  mill  should  be  thoroughly  cleaned  after 
each  operation,  particular  attention  being  given  to  the  grinding 
plates.  In  the  case  of  substances  which  form  hard  lumps  by  heating 
or  clogging  up  the  plates,  the  quickest  way  is  to  use  boiling  water  to 
soften  or  dissolve  the  lumps  ;  the  plates  should  then  be  quickly  dried, 
to  prevent  rusting.     Ey  running  sawdust  or  rice  chaif  through  a  mill. 

Fig.  244  Fig.  245  Fig.  246 


after  an  odorous  drug  has  been  ground,  it 

may  be  speedily  cleaned  and  freed  from  odor.  "'"^'"  ^°'  t"^™""" 

Trituration  is  the  process  of  reducing  substances  to  fine  particles 
by  rubbing  them  in  a  mortar  with  a  pestle.  The  pestle  is  given  a 
circular  motion,  accompanied  by  downward  pressure,  and  the  most 
effective  method  of  using  the  pestle  is  to  begin  in  the  centre  of  the 
mortar  and  describe  a  circle  of  small  diameter  with  the  ])estle  on  the 
substance,  and  gradually  increavse  the  size  of  the  circle  with  each 
revolution  until  the  side  of  the  niortar  is  touched,  when  the  motion 
is  reversed  and  circles  continually  smaller  in  diameter  are  described 
until  the  centre  is  reached.  This  is  ivpeated  until  ])ulveri/,alion  is 
effected.  By  this  treatment  all  the  i)articles  are  brought  under  the 
action  of  the  pestle.  Fig.  244  shows  the  manner  of  holding  the 
mortar  during  trituration  and  Fig.  245,  the  spiral,  showing  the  direc- 
tion traversed  by  the  pestle  in  trituration  as  described  ai)ove.  The 
mortar  and  pestle  best  adapted  for  this  o])eration  have  the  vShape 
shown  in  Fig.  246.  Mortars  with  pestles  having  flattened  ends  are 
the  best.  Wedgwood  ware  is  very  serviceable,  but  is  difhcult  to 
keep  clean.  As  triturating  mortars  are  rarely  subjected  to  blows, 
porcelain  mortars  of  ])roper  shape  an*  ])referr»'(l.  One  of  the  prin- 
cipal annoyances  in  the  use  of  wedgwood  oi-  porcelain  mortars  and 
pestles  is  that  of  the  continual  loosening  of  the  handle  of  the  pt'sth*. 
The  cement  employed  by  the  manufacturer  is  chiefly  rosin  of  bad 
quality,  and  in  using  the  pestle  the  particles  of  loosened  cement  often 
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Fig.  247 


Fig.  249 
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drop  iuto  the  mixture  in  the  mortar  during  trituration.  The  best 
plan  is  to  pull  the  handle  out  of  the  pestle  entirely  as  soon  as  ])ossible 
and  reset  it.  This  is  easily  done  by  heating  the  end  of  the  ])estle  in 
a  s;ind  bath  until  the  cement  has  softened  so  that  the  handle  may  be 
extracted,  then  some  hot  cement  (good  sealing  ^vax)  is  poured  into 
the  i)estle  hole,  and  the  wooden  handle  is  at  once  ])ressed  forcildy  in 
and  held  in  its  place  by  wedging  or  other  means  until  the  sealing  wax 
has  hardened.  The  hard  rubber  handle,  which  is  made  to  screw 
accurately  into  the  pestle  (see  Fig.  247),  is  a  great  impi-ovement  over 
the  ordinary  handle,  and  the  additional  cost  is  more  than  repaid  by 
the  comfort  of  using  it.  Where  trituration  is  combined  with  con- 
tusion, as  frequently  happens  in  effecting  solutions  of  chemical  sub- 
stances, a  Wedgwood  mortar  of  the  shape 
shown  ill  Fig.  248  is  well  suited  for  the 
purpose.  The  selection  of  good  mortars 
and  pestles  is  frequently  overlooked 
amidst  the  many 
items  of  detail  in 
furnishing  a  jihar- 
hiacy  ;  but  few  im- 
phMiients  bring  more  sat- 
isfaction to  the  operator 
than  good  mortars  and 
pestles.  It  is  a  safe  rule 
to  examine  every  purchase 
carefully  before  accepting 
it  linally,  to  see  Mhether 
the  i)esth'  tits  the  mortar 
accurately.  It  should 
have  as  much  bearing  on  the  interior  surface  of  the 
mortar  as  its  size  will  permit,  because  the  rai)idity  of 
the  trituration  depends  largely  on  the  amount  of  con- 
tact of  the  surfaces.  The  use  of  a  round  surfaced 
pestle  in  a  Hat  snrfaced  mortar  is  just  as  great  a  waste 
of  labor  as  that  of  a  tlat  surfaced  pestle  in  a  round  sur- 
faced mortar.  Tiituiation,  as  a  distinct  method  of 
])rei)aring  a  class  of  ])ic|)arations,  was  oflicially  rec- 
ognized in- the  U.  S.  J'harmacopieia  of  ISSO,  and  a 
new  i)rei)aration,  Trituratio  JiJlaterini,  made  by  triturating  elat«'rin 
with  sugai"  of  milk,  was  introduced. 

Fig.  24!>  shows  a  device  for  facilitating  tiituiation.  It  was  com- 
municated by  Charles  Kice,  and  is  sim])ler  and  more  effective  than 
similar  contrivances  which  have  been  described.  Jt  consists  of  an 
oidinaiy  mortar  and  p<'stle,  tlu^  latter  having  been  lengthened  by 
cutting  down  the  ninslirooni  toj)  of  the  handle,  so  as  to  admit  of  its 
being  inserted  into  the  large  end  of  a  woculen  handle,  shai)ed  some- 
what like  a  ball  bat,  an<l  betwt'en  two  and  three  feet  long.  The 
U|)|ier  end  of  this  liandle  should  be  about  an  inch  in  diameter,  and 
(luring  the  use  of  tlui  pestle  is  to  be  ke])t  upright  and  steady  by  ]>ass- 
ing  through  an  opening  in  a  ])iece  of  lieavy  ))asteboard  or  wood  which 
may  be  tacked  to  the  under  side  of  some  convi'iiient  shelf.  TluMiiortar 
should  stand   on  a  counter  al)ont    tlwee  feet   from  the  lloor,  and  the 
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upper  end  of  the  i)e.stle  pass  throuj;li  a  shell"  above.  To  stoj)  lh«! 
noise  caused  by  lh«^  pestle  striking;'  aj^ainst  llic  sides  ol'  throjx'Minj;,  a 
piece  of  sole  hnitlicr  is  attaclied  to  the  uiidci-  side  of  tlie  shelf  and  the 
pestle  passed  thi()Uj;h  a  hole  in  its  centre.  This  also  si*rves  another 
purpose, — viz.,  \vhen  it  is  necessiiry  to  raise  the  pestle  to  ailniit  of 
changing  or  stirring  the  contents  of  the  mortar,  the  leather  will  chisp 
the  enlai'gement  of  the  handle  so  as  to  suspend  the  jjestle  securely  out 
of  the  way  of  the  hands.  In  using  the  ai)i)aratiLS,  one  hand  grasps 
the  handle  just  above  its  lower  end,  and  a  very  slight  effoit  is  rcfpii- 
site  to  give  it  the  necessary  motion.  The  weight  of  the  handle  is 
usually  sufticient  to  insure  a  proper  degree  of  friction.  Jf,  however, 
more  pressure  is  desired,  the  pestU^  can  be  weighted  by  slii)ping  a  per- 
forated weight  on  to  an  iron  pin  driven  in  the  top  of  the  handle. 

Mortars  and  pestles  are  sometimes  made  of  gi'een  or  white  glass. 
The  former  are  to  be  i)referred  because  they  are  stronger  ;  the  latter, 
however,  present  a  handsomer  appearance.  (Jlass  mortars  are  not 
adapted  to  the  continued  trituration  of  hard  substances.  They  are 
useful  only  in  dissolving  certain  chemical  sul)stances  directed  in  pre- 
scrij)tions,  like  corrosive  sublimate,  the  alkaloids,  etc.  It  is  best  to 
place  the  glass  mortar  over  a  dark  surface,  in  order  to  show  by  con- 
trast more  clearly  when  the  solution  of  the  white  object  is  eti'ected. 

Fig.  250 

Figs.  251,  252,  253 


Porcelain  mortar  and  pestle  Soliil  handle  and  balanced  handle  fipatulas 

Porcelain  mortars  and  pestles  (see  Fig.  250)  are,  liowever,  more 
generally  useful  as  solution  mortars.  Pestles  entirely  of  porcelain 
are  object ionable,  because  they  are  easily  broken. 

Spatulas. — The  i)rocess  of  trituration  as  ordinarily  performed  re- 
(jnires  the  use  of  spatulas.  These  consist  of  tlexible  steel  blades 
attached  to  liandles,  and  in  t  lit  mat  ion  they  serve  to  loosen  the  sub- 
stance as  it  becomes  packed  n[)oii  the  sides  of  the  mortar.  Si)atiUas 
are  largely  used  in  extemporaneous  plianiiacy,  an<l  Ihey  will  bi' 
alluded  tt)  fre<nieiilly  under  various  s]>e<ial  lu'ads  in  Part  V.  Tlie 
blad(^  of  a  si)atiila  is  frequently  broken  wlu'ii  too  miicli  ]>ressuie  is 
applied,  but  if  the  broken  blade  icmaining  in  the  handle  have  its 
sharp  corners  ground  off  upon  a  grindstone,  or  tiled  oif,  it  will  be 
just  ;is  useful  for  some  puri)Oses  as  it  was  when  i>erfect. 

Spatulas  may  now  be  had  of  excellent  (|uality,  and  greatly  improved 
in  style  over  those  formerly  used.  The  b«'st  form  is  the  balanced 
handle  si)atula  (see  Fig.  252).  In  this  the  metal  of  the  handle  and 
that  of  the  blade  are  continuous  and  t»f  the  same  width,  so  that  the 
annoyance  of  the  tang  becoming  lottse  in  the  handle,  as  in  the  old 
style  spatulas,  is  a^•oided.  The  Hat  metal  handle  is  enlarged  by  rivet- 
ing smooth,  Hat  pieces  of  haid  wood  to  it  to  insure  ctuivenience  in 
using.  The  balanced  handle  derives  its  name  from  the  fact  that  when 
lying  upon  the  counter  the  weight  of  the  handle  is  sullicient  to  over- 
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Fig.  254 


come  the  weight  of  the  blade,  so  that  contact  of  the  blade  with  the 
counter  is  prevented.  Solid  handled  spatulas  (see  Fig.  251)  are  also 
made,  the  whole  being  of  one  solid  piece  of  metal,  and  the  handle 
being  nickel  plated.     A  pocket  spatula,  which  closes  like  a  clasp 

knife,  is  also  furnished  by  dealers. 

Fig.  254  shows  a  spatula  coated  with 
hard  rubber,  made  by  Fox,  Fultz  &  Co., 
for  making  ointments  which  contain  cor- 
rosive substances,  or  substances  acting 

Spatula,  blade  coated  with  hard  nibber  .       ,  .  o 

Sifting  is  the  process  of  passing  a  powdered  substance  through  the 

meshes  of    perforated    material   with  the  object  of  separating  the 

coarser  from  the  finer  particles.     Sieves  are  employed  in  this  process. 

The  frames  are  usually  round,  although  sometimes  they  are  oval, 

square,    or    rectangular.     The   ordinary  sieve   is   usually  made   by 

stretching  wire  gauze  over  a  flat  wooden  ring,  and  keeping  it  in  its 

place  by  slipping  over  it  a  narrow  wooden  ring  of  slightly  greater 

diameter,  which  is  tacked  securely.     Covered  sieves,  or  drum  sieves, 

have  tight  covers  for  the  top  and  bottom.     The  simplest  i^harmaceu- 

tical   sieves  for  general  use  are  obtained  by  making  five  rectangular 

frames,  each  four  inches  deep,  ten  inches  wide,  and  sixteen  inches 

long.     These  should  be  light  but  strong,  and  the  bottoms  covered 

with  brass  wire  gauze  of  different  degrees  of  fineness.     A  box,  ten 

inches  deep,  twelve  inches  wide,  and  twenty-two  inches  long,  with  a 

tight  cover,  is  provided  to  hold  the  sieves  and  prevent  dust  from 

escai)ing.     Two  cleats  are  nailed  horizontally  ujjon  the  sides  of  the 

box,  five  inches  from  the  toi^,  for  the  sieve  to  slide  upon,  and  a  hole 

is  cut  in  the  front  of  the  box  in  order  to  permit  a  handle,  with  a 

hook  at  the  end,  to  pass  through  and  be  attached  to  a  screw  eye  in 

the  front  side  of  the  sieve  ;  two  „      ___ 

1  1  1  J.     4.1  Fig.  255 

large  corks  are  screwed  to  tlie 

back  of  the  sieve  at  either  end 
to  act  as  l)uft'ers.  The  pow- 
dered substance  is  introduced 
into  the  proper  sieve,  whicli  is 
placed  u])on  tlie  cleats,  and  llic 
handle  passed  through  the  hole 
and  hooked  to  the  sieve;  the 
cover  is  then  placed  in  position, 
and  the  sieve  ])ushed  l)ackwai<l 
and  forward,  touching  the  hack 
lightly. 

A  very  impoitant  point, 
which  must  not  be  omitted 
after  sifting  snl)stanccs,  is  the 
thorough  mixing  of  all  jxtrtions 
of  the  sifted  powder,  in  order 
that  each  part  of  the  finished  i)owdei-  may  liave  a  uniform  com- 
position. The  starchy  portions  of  a  drug  will  Ix*  powdered  more 
quickly  than  the  ligneous  portions,  and  will  usually  pass  through 
the  sieve  first  ;  hence  tlie  sitte<l  jiowder  must  always  be  thoroughly 
mixed.      \'\uni   the  small   scale   (his  may  be  easily  etfecti'd  with  a 
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Fig.  256 


spatula  or  mortar  and  pestle  ;  upon  a  larger  scale  special  apparatus 
is  needed.  Fig.  255  shows  the  Jones's  mixer  and  sifter,  which  is 
well  adapted  for  smaller  operations  ;  the  principle  is  that  of  using  re- 
volving mixers  and  brushes.  A  perforated  metal  plate  forms  the  bot- 
tom of  the  sifter,  and,  when  mixing,  an  unperforated  plate  is  pushed 
over  the  perforated  plate,  so  that 
when  the  powder  is  thoroughly 
mixed  this  plate  can  be  pulled  out, 
and  the  powder  then  sifts  through 
the  perforated  plate  into  the  drawer 
below.  Hunter's  sifter  is  one  of 
the  most  effective  large  machines ; 
it  is  shown  in  Fig.  256.  In  this 
the  powder  is  sifted  in  the  cylindri- 
cal sieve,  and  adhering  particles  or 
small  lumps  are  brushed  through  by 
the  revolving  brushes ;  the  revolv- 
ing spiral  mixers  in  the  large  box 
cause  the  particles  to  be  thoroughly 
mingled.  The  illustration  shows 
the  method  of  oi)eratiiig  so  well  that 
further  description  is  unnecessary. 
In  Fig.  257  is  seen  an  enclosed 
sifter  well  adapted  for  many  purposCvS,  while  Fig.  258  shows  a 
sectional  view  of  the  same  kind  of  sifter  for  smaller  operations. 
The  sieve  is  hemispherical  in  shape,  and  is  contained  in  a  tinned  iron 
scoop  (see  Fig.  259,  which  shows  the  end  view).  Two  circles  of 
stout  wire  are  soldered  to  a  central  axis  at  right  angles  to  each  other, 
and  the  axis  passes  through  the  tin  handle  and  terminates  in  a  crank. 
When  a  powder  is  placed  in  the  scoop,  and  the  wire  rings  are  made 
to  revolve  by  turning  the  axis  with  the  hand,  the  particles  of  powder 
are  rapidly  forced  through  the  meshes  of  the  sieve.     This  apparatus 
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is  especially  useful  in  breakirig  up   moistened 
Enrioeed  sifter  luiiips  ill  powdcrs  wliicli  ai'c  about  t(>  1k'  pcrco 

lated.  (8ee  IN'i-colaf ion.) 
Fineness  of  Powder, — The  fineiu'ss  of  powder  is  expressed,  in  the 
Pharmacopceia,  either  by  descrii)tiv«'  words  (generally  so  in  the  case 
of  brittle  or  e;usily  i)ulveri/>able  su])staiu'es),  or  in  t«'nns  exjjressing 
the  number  of  meshes  to  a  linear  inch  of  the  sieve  through  which  the 
powder  will  pass.  The  corresponding  values,  in  terms  of  metric 
mejisures  of  length,  are  added  below  in  i)arentheses,  but  it  has  not 
been  deemed  advisable  to  substitute  thcni  in  the  text  of  the  Pharnia- 
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A  very  fine  powder 


A  fine  powder 


A  moderately  fine 
powder 


A  moderately  coarse 
powder 


A  coarse  powder 


copoeia  for  those  at  present  in  use.  Tlie  diameter  of  tlie  Mire  (jjange 
numlxT)  used  in  making  sieve  cloth  has  an  important  intiuence  upon 
the  size  of  the  mesh,  and  it  is  necessary  to  specify  in  each  case  the 
thickness  of  the  icire. 

These  different  forms  of  expression  correspond  to  each  other  as 
follows  : 

should  ]iass  through  a  sieve 
having  80  or  more  meshes  to 
the  linear  inch  (30  meshes  to 
the  cm. )  and  should  be  made 
from  gauge  Ko.  .3S  wire 
should  pass  through  a  sieve 
having  (JO  meshes  to  the  lin- 
ear inch   (24  meshes  to  the 
cm.)    and    should   be   made 
fi'om  gauge  No.  30  wire 
should  pass  through  a  sieve 
having  50  meshes  to  the  lin- 
ear inch  (20  meshes  to  the 
cm.)   and    should   be  made 
from  gauge  No.  35  wire 
should  pass  through  a  sieve 
having  40  meshes  to  the  lin- 
ear inch  (10  meshes  to  the 
cm.)  and    should    be    made 
IVom  gauge  No.  33  wire 
should  i^ass  through  a  sieve 
having  20  meshes  to  the  lin- 
ear   inch    (8   meshes  to  the 
cm.)   and   should    be    made 
tVom  gauge  No.  28  wire 
In  certain  cases,  ])o\vders  of  a  different  degree  of  fineness  (?.^.,  No. 
30,  No.  12)  are  directed  to  be  taken. 

Not  moie  than  one-fonrlh  of  the  powder  is  t'X]>c(Mcd  t<^  i»ass 
through  a  sieve  having  ten  moi'e  meshes  to  the  inch  than  tlu^  one 
designated. 

For  very  fine  ])owders,  boiling  <*loth  is  used  forthe  sifting  medium  ; 
and  when  acid  substances  are  to  be  sifted,  horsehair  sieves  are  us«'d. 

Levigation  is  the  jndCi'ss  of  reducing 
snl)sl:uices  to  ;i  st;ite  ol'  miinile  di\  ision 
l>y  tiil  mating  tiiem  alter  they  ha^■e  be<'n 
made  into  n  paste  with  watei'  or  other 
li(|ni<l.  Tliis  is  t'lfected  in  a  shallow 
mortal'  wit  li  a  Hat  sui  faced  pestle,  oi-  ui)on 
a  ground  glass  slab  with  a  flat  suif'aced 
glass  muller  (see  Fig.  2(50).  "^Phe  motion 
imparted  to  the  muller,  A.  clos<'ly  re- 
s«'mbles  the  figure  8  ;  this  is  fVe(|uently 
varied  with  tliat  of  elongated  circles  which  intersect  each  other,  the 
object  being  to  \arv  tlie  motion  so  that  all  particles  of  the  powder 
may  be  brought  under  lln'  action  of  the  muller  iijxni  the  slab  G. 
Certain  substances,  like  red  mercuric  oxide  and  zinc  oxide,  if  made 


No.  80  powder. 


No.  GO  powder. 


=  No.  50  powder. 


No.  40  powder. 


No.  20  powder. 


Fig.  2()0 
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into  a  paste  witli  alcohol  oi-  water,  are  more  readily  reduced  to  fine 
powder  in  this  way  than  by  the  action  of  the  mortar  and  pestl«%  The 
process  is  termed  porphyrization  when  performed  with  a  porphyry  slab 
and  raidler. 

Elutriation  is  the  process  of  ol)tainin<;  a  sul)stance  in  tine  powder 
by  suspending  an  insoluble  powder  in  water,  allowing  the  heavier 
particles  to  fall  to  the 


1^ 
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sel,  and  decanting  the 
liquid  containing  the 
lighter  particles  into 
another  vessel,  and 
there  collecting  them. 
It  is  water  sifting  prac- 
tically, wherein  the 
superior  gravity  of 
the  larger  particles  is 
used  as  a  means  of 
separating  them  tVoni 
the  smaller.  Pig. 
26L  illustrates  elutri- 
ation. The  stopcocks 
on  the  si<le  of  the 
tank  are  intended  to 
be  used  for  drawing 
off  a  portion  of  the 
liquid  after  the  hea- 
vier particles  ha^'e 
subsided  ;  this  liipiid 
may  be  transferred  to 
another  tank  to  finally 
permit  the  fine  pai'ticles  to  settk 
illustration  of  an  elutriated  })owdei 

Trochiscation  is  the  process  of  making  the  pasty  mass  or  magma 
obtained  by    elutriation  into  dry,  conical  masses.       This  is   usually 

^      „c.,  accomidished  by  the  use  of  the 

Fig.  262  i-.ii  *  i  •       t:^- 

little    a])i)aratus   shown   m   Fig. 

2<)2.  This  consists  of  a  tinned 
ii-on  cone,  supported  in  a  circular 
M'ooden  fiame  which  has  one 
short  wooden  leg  and  a  handle. 
A  slab  of  chalk  or  other  porous 
substance  is  provided,  and  after 
filling  the  cone  with  the  pasty 
mass  the  liandle  is  taken  in  the 
hand  and  tiie  leg  of  the  frame  is 
ta|»i)ed  gently  njx)!!  the  slab  (»f 
chalk.  The  sht»(k  causes  a  coni- 
cal mass  of  the  substance  to  fall 
upon  the  shib,  whercMiixm  the  moist  ni-e  jnesent  soon  becomes  absorbed, 
so  that  the  little  cone  dries  (|niekly.  A  succession  of  taps,  with  a 
slight  lateral  movement,  deposits  the  cones  in  icgular  rows,  and  when 


Klutrititiii^  upparatiis 

Prepared  chalk  is  a  familiar 


Tnwiiiscator 
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the  slab  is  full  the  first  cones  are  found  to  be  dry  enough  to  be 
transferred,  and  all  will  soon  be  in  the  same  condition.  Chalk,  bis- 
muth, lake,  and  other  insoluble  powders  are  formed  into  conical 
nodules  in  this  way. 

Pulverization  by  intervention  is  the  process  of  reducing  substances 
to  powder  through  the  use  of  a  foreign  substance,  from  which  the 
powder  is  subsequently  freed  by  some  simple  method.  No  general 
process  can  be  given  for  this  method  of  pulverization,  as  the  character 
of  the  substance  must  determine  the  method.  The  metal  gold  may 
be  powdered  by  rubbing  gold  leaf  in  a  mortar  in  contact  with 
potassium  sulphate.  The  latter  is  subsequently  dissolved  out  with 
water.  Camphor  may  be  pulverized  through  the  addition  of  a  few 
drops  of  alcohol,  chloroform,  or  other  solvent.  The  foreign  substance 
in  this  case  is  disposed  of  through  evaporation.  Metallic  tin  may  be 
granulated  by  melting  it  and  agitating  it  in  a  box  containing  powdered 
chalk.  The  latter  is  subsequently  dissolved  out  with  diluted  acetic 
acid.  Phosphorus  may  be  pulverized  by  placing  it  in  water  contained 
in  a  small  flask,  then  heating  the  water  gradually  until  the  phosphorus 
is  melted,  and  shaking  the  flask  while  the  phosphorus  is  cooling. 
The  agitation  in  the  presence  of  water  keeps  the  particles  from 
cohering. 


CHAPTER    IX 
SOLUTION 

Solution. — In  pharmacy  this  term  is  applied  to  the  process  whereby 
any  substauce  is  liquefied  or  made  to  disappear  when  brought  in  con- 
tact with  a  liquid.  The  particles  of  the  sul)staiK'e  l)eing  uniformly 
diffused  through  the  liquid,  no  separation  takes  place  upon  standing. 
The  liquid  used  to  effect  this  change  is  called  a  solvent,  and,  after  its 
combination  with  the  dissolved  substance,  a  solution;  if  the  liquid 
has  exercised  its  powers  as  a  solvent  to  its  utmost  extent,  and  is  inca- 
pable of  retaining  any  more  of  the  dissolved  substance,  it  is  termed  a 
saturated  solution.  A  substance  which  is  not  acted  on  by  a  solvent  is 
said  to  be  insoluble. 

Solution  of  Solids. — This  is  an  operation  which  is  very  frequently 
performed  by  the  pharmacist.  In  this  ])lace  only  the  metliods  of 
effecting  the  solution  of  solid  bodies  which  can  be  entirely  dissolved 
in  the  solvent  will  be  noticed.  This  excludes  the  operations  of 
Infusion,  Decoction,  Percolation,  Maceration,  etc.,  which  will  be  con- 
sidered at  length  in  subsequent  chapters.  Solution  may  be  of  two 
kinds  :  1,  Simple  ;  2,  Chemical. 

1.  Simple  Solution  is  where  the  solid  suffers  no  alteration  on  being 
dissolved,  except  that  which  depends  upon  its  external  form,  and 
where,  if  the  reverse  operation  of  evaporation  is  applied,  the  solid 
substance  is  recovered  unchanged.  The  making  of  syrup  is  an 
example. 

2.  Chemical  Solution  is  where  the  properties  of  the  dissolved  body 
are  changed  by  the  chemical  action  of  the  sohent  or  some  of  the  sub- 
stances added,  and  the  simple  process  of  evaporation  results  in  the  pro- 
duction of  a  body  having  different  properties,  as,  for  example,  in  the 
official  solution  of  mercuric  nitrate. 

Effects  of  Pulverization  and  Agitation. — The  solution  of  solids 
may  be  facilitated  by  pulverizing  them  and  stirring  the  mixture,  thus 
increasing  their  extent  of  surface  and  ])r(>inoting  the  fre<iueiit  contact 
of  the  surfaces  with  fresh  portions  of  the  solvent.  This  is  easily  illus- 
trated, iis  already  noted  in  the  chai)t4'r  on  Commimition,  by  })la<'ing 
half  an  ounce  of  lump  alum  and  half  an  ounce  of  ]K)W(h'red  ahnn 
each  in  a  separate  pint  of  water  at  the  same  time.  A  few  vig(»rous 
stirs  will  soon  cause  the  latter  to  dissolve,  while  the  former  will 
require  a  much  longer  time. 

Effect  of  Heat. — The  a])plication  of  lieat  generally  favors  solubility, 
for  nearly  all  substances  are  more  S()lu])le  in  liot  licpiids  than  in  cold 
ones.  In  addition  to  this,  the  convection  currents  in  the  li(|uid  caused 
by  heat  hasten  the  solution  by  constantly  bringing  fiesh  snrfaces  into 
contact  with  the  liquid.  In  many  cases  the  latio  of  solubility  is  not 
the  same  for  equal  increments  of  heat. 
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Density  of  Solutions. — The  effect  of  dissolving  a  solid  body,  spe- 
cifically lioavier  than  the  solvent,  is  always  to  increase  the  density  of 
the  liquid  in  which  the  solid  is  dissolved.  The  specific  gravity  of 
water  is  1.000.  If  5  percent,  of  sugar  is  dissolved  in  it,  the  specific 
gravity  is  1.021;  if  10  percent.,  1.070;  if  20  percent.,  1.088, 
etc.  This  fact  is  capable  of  optical  proof;  for  if  a  piece  of  sugar  is 
suspended  near  the  top  of  some  water  in  a  beaker,  the  downward 
currents  of  the  solution  can  readily  be  noticed  if  viewed  hj  trans- 
mitted light. 

Solubiiity  of  Substances  in  Saturated  Solutions. — While  a  satu- 
rated solution  is  one  which  is  incapable  of  dissolving  any  more 
of  the  substance  which  was  dissolved  in  the  liquid,  it  must  not  be 
avSsumed  that  the  saturated  solution  will  not  dissolve  other  solids. 
For  example,  if  granulated  potassium  nitrate  l)e  mixed  Mith  2  per- 
cent, of  copper  sulphate,  and  then  placed  in  a  funnel  having  a 
plug  of  cotton  in  the  throat,  it  will  be  found  that  the  copper  sul- 
phate can  be  very  easily  removed  by  pouring  on  the  potassium 
nitrate  mixture  a  saturated  solution  of  potassium  nitrate.  The  potas- 
sium nitrate  cannot  suffer  loss,  because  the  liquid  passing  tlwough 
is  a  saturated  solution  of  the  same  sulistance  ;  but  copper  sulphate 
is  soluble  in  a  saturated  solution  of  potassium  nitrate,  and  it  is  thus 
washed  out. 

Reduction  in  Temperature  caused  by  Rapid  Solution. — When 
solids  dissolve  rapidly  in  li(piids  without  chcniical  action,  a  reduction 
in  temperature  always  takes  ])lace,  and  cold  isj>ro(luced,  in  accordance 
with  the  well  known  law  go^erning  the  couNcrsion  of  s(>lids  into 
liquids,  whereby  sensible  heat  is  conveited  into  latent  heat.  The  so- 
called  freezing  juixlures  are  ])roduced  in  this  way.  Thus,  if  5  parts  of 
potassium  sulphocyanide  are  quickly  mixed  with  4  parts  of  cold 
water,  the  tempei-ature  of  the  solution  tails  to  — 20°  C.  ( — 4°  F. )  ; 
32  parts  of  sodium  chloride,  if  mixed  with  100  parts  of  snow,  will 
produce  a  brine  having  a  freezing  point  of  — 23°  C.  ( — 9.4°  F. ). 
Equal  parts  of  crystallized  calcium  chloride  and  snow,  when  well 
mixed,  will  have  a  tempei-atnre  as  low  as  — 45°  C.  ( — 49°  F. ). 

Elevation  of  Temperature  produced  by  Solution  accompanied 
by  Chemical  Action. — If  cheniical  action  takes  i)lace  while  s(»lution 
is  ])r()gressing,  the  o]>posite  effect,  oi'  ele\"ation  of  temperatui'c,  is  fre- 
(pu'iilly  ])ro(luce(l,  as  in  dissohing  anhydrous  salts.  The  sanu*  fact 
is  nf)ti('ed  when  the  solution  of  an  alkaline  oxide  made  by  calcination 
is  effected  by  treating  it  with  an  acid,  as  when  calcined  magnesia  is 
<lisso]\«'<l  in  a  solution  of  citi'ic  acid. 

Modes  of  effecting  Solutions  of  Solids. — The  method  usually  em- 
ployed by  the  |»liannacist  is  one  which  i'e<|nir«'S  the  use  of  the  S()lu- 
fi<in  iiKtrlar  and  jM-slle  (see  I'^ig.  2l(ii.  The  ordinary  jiractice  is  to 
(•rush  the  substance  info  fVagincnts  in  the  inorfar  with  the  jH'stU',  and 
then  jionr  upon  il  the  soh'cnl,  meanwhile  sliiiing  with  the  ])estle 
until  solution  is  effected,  if  definite  <|uantities  are  used,  and  the 
whole  of  the  solvent  is  i-e(piired  to  dissolve  the  given  weight  of  the 
t«ilt,  a  portion  only  of  the  solvent  should  ho  a<lded  at  first,  and  when 
this  is  saturated  the  solution  is  ])oure(l  off  and  a  frwsh  j^ortion  of 
solvent  added.  This  operation  is  i-epeated  until  the  solid  is  entirely 
dissolved  ;  the  solutions  are  then  mixed.     Other  methofls  of  effecting 
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solution  are  to  sliake.  tlic  solid  witli  tlie  lifpiid  in  a  bottle  or  flask, 
or  to  a])i)ly  li<'at  to  the  substances  in  a  suitable  vessel. 

Circulatory  Solution. — A  very  excellent  mode  of  dissolving  sub- 
stances, parliculai'iy  wiici-c  th<'-  solid  is  not  very  soluble  oi-  the  rela- 
tive proportion  of  litjuid  is  small,  is  to  suspend  tlic  solid  near  the 
top  of  the  licpiid  upon  u  porous  diaphi'a<;m  oi-  a  suitable  sieve,  or  tied 
up  in  a  gauze  bag  if  its  nature  will  admit  of  this  treatment.  The 
substance  immediately  in  contact  with  the  solvent  is  dissolved,  and 
the  solution  descends,  its  i)lace  being  suppli«!d  by  fresh  portions  of 
the  solvent.  A  circulation  is  thus  cieated  and  solution  facilitated 
(see  Fig.  203). 

Solvents  used  in  Pharmacy. —  Water.  The  most  useful  of  all  sol- 
vents is  water.  It  has  a  more  extensive  range  than  any  other  liquid, 
and  the  aqueous  solutions  ar*;  among  the  most  important  prepara- 
tions of  pharmacy.  Th<'.y  are  especially 
treated  of  in  the  following  chapters, 
under  the  heads  of  Liquores,  Aquaj, 
Syrupi,  etc. 

Alcohol  as. a  solvent  is  next  in  impor- 
tance to  water.  It  hius  an  important 
advantage  over  water  in  the  fact  that 
preparations  made  with  it  keep  almost 
indetinitely,  while  most  aqueous  solu- 
tions of  organic  substances  soon  decom- 
pose or  become  worthless.  Kesins, 
volatile  oils,  alkaloids,  glucosides,  salts, 
etc.,  are  dissolved  by  alcohol,  while 
many  inert  principles,  like  gum,  albu- 
min, and  starch,  are  insoluble  in  it,  so 
that  it  has  also  great  usefulness  in  its 
negative  character. 

Ghjcenn  is  an  excellent  solvent, 
although  its  range  is  not  so  extensive 
as  either  of  the  i)receding.  It  hius  in  its 
concentrattMl  state  antiseptic;  qualities  of  a  high  order,  but  has  not 
the  valuable  negative  qualities  of  alcohol.  It  dissolves  the  fixed 
alkalies,  some  of  the  alkaline  earths,  a  large  nund)er  of  neutral  salts, 
and  vegetal)le  acids,  pc^psin,  tannin,  etc.,  but  it  also  dissolv«'S  gum, 
albumin,  starch,  etc.,  and  thus  its  solutions  are  generally  loaded  with 
inert  constituents.      (See  Glycerites. ) 

Ether  is  a  good  solvent  for  sjx'cial  ]>ur])oses.  Oils,  fats,  i-esins,  and 
some  of  the  alkaloids  and  neutial  principles  aie  dissolved  by  it. 

Pefroleiiiii,  lirnzin  is  very  simihir  in  its  sohent  properties  to  ether. 

(^hlorofonn  I'esembles  ethei-  :ind  jx'ti'oleum  ben/in  ;is  a  s(»lvent.  It 
has  an  adxantage  o\'er  both,  ho\ve\«'r,  in  not  being  inllammiible. 

Benzene  obtained  fiom  the  dislilhit ion  o|'  coal  lai-  like  ether  is  a 
good  solvent  for  many  substances. 

Acetone  is  a  good  solvent  lor  resins,  oils,  etc.,  and  is  used  <»nicially 
in  making  oleoi-esins. 

Carbon  Dinnlpldde  is  an  excellent  solv«Mit  for  rubJH'i',  phosphorus, 
etc.  Its  range  is  limited,  liowever,  and  its  odor  and  inlhimmability 
detract  from  its  ust^fulness. 
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Acids,  either  strong  or  diluted,  are  used  as  solvents  ;  as  in  vinegars. 
Oils  are  also  used  in  this  way  in  liuimeuts,  etc. 
Solubility  as  a  Test. — The  solubility  of  a  substance   in   various 
solvents  constitutes  a  factor  whereby  its  identity  and  purity  can  be  de- 
termined, and  all  pharmacopceias  recognize  solubility  as  one  of  the 
means  of  testing  substances.     The  U.  S.  Pharmacopoeia  indicates  the 
degree  of  solubility  of  a  body  by  stating  the  number  of  parts,  by 
weight,  of  the  solvent  required  to  dissolve  one  part  of  the 
substance.     The  temperature   at  which   solution  is  to  be 
effected  is  frequently  given  ;  in  other  cases  such  terms  as 
"  readily  soluble"  or   '' sparingly"  are  used.     For  taking 
the   solubility   of  substances   at   ordinary  temperatures — 
^-^1         25°    C.  (77°    F. ) — a  convenient  portion  of  the  substance 
\^  should  be  placed  in  a  small  glass  flask  provided  with  a 

stopper,  the  solvent  should  be  added,  and  the  flask  shaken 
uutil  a  saturated  solution  is  made.  This  is,  of  course, 
known  by  a  portion  of  the  substance  remaining  undissolved 
at  the  temperature  of  25°  C.  (77°  F.).  The  flask  should 
be  set  aside  and  kept  at  about  this  temperature  for  a  few 
days,  and  occasionally  stirred  to  avoid  supersaturation. 
The  solution  is  passed  through  a  di-y,  clean  filter  into  a 
tared  dish  and  weighed,  the  filtrate  is  evaporated  to  dry- 
ness, and  the  residue  weighed.  The  difference  between  the 
weight  of  the  solution  and  that  of  the  diy  residue  fur- 
nishes the  basis  for  the  calculation.  To  illustrate,  the 
weight  of  the  filtrate  is  12  Gm.  ;  the  dry  residue  weighs  1.5  Gm. 
The  difference,  10.5  Gm.,  gives  the  weight  of  the  evaporated  sol- 
vent ;  by  dividing  this  weight  by  that  of  the  dry  residue,  10.5  -=-  1.5, 
the  substance  is  found  to  be  soluble  in  7  parts  of  the  solvent ;  or, 
stated  differently,  if  1.5  parts  of  the  substance  requiied  10.5  parts  of 
the  liquid  for  solution,  1  part  would  require  7  parts  of  the  liquid, 
1.5: 10.5  ::1  :  7. 

For  taking  the  solubility  of  substance's  in  hot  solvents.  Dr.  Eice 
devised  an  ingenious  instrument  which  he  called  a  lysimeter  (see  Fig. 
264). 

Table  of  the  Solubility  of  Official  Substances  in  Water  and  in  Alcohol 

AbbreviatioiiH  :  h.  -=  wilulilc  ;  ins.  =  instiluMe  ;  sp.  --^-  simriiiKlv 
(!(•<•.       ilecijmpixM-d  ;  r.  8.  =  readily  solulilo  ;  ii. 

in  Water 


Rice's 
lv:*imcter 


One  part  is  soluble 


At  2r>°  V. 

(77°  F.) 
PartK 

Acetanilidum 179 

Acetpheiieti'linuin 925 

Acidimi  Benzoicuin 281 

Boricuin 18 

Cainphoricuni      125 

Citrimni 0.54 

Gallicnin 83-86 


Salicylicum 
Stearicnni  . 
Tanniniin 
Tartaricuin 
Trichlorareticum 


308 
iiiH. 

V.  H. 

0.71 

V.  8. 


Kuilin^ 
ParU 
18 
70 
15 
3 
10 

0.4 
3 
14 

iUH. 
V.  8. 

0.5 
dec. 


Aconitina      3200 


v.Tv  HoliiMe  ; 

aim. 

^  aliuoNt  ; 

jHirtiallv  wiluliln 

In 

Alcohol 

At  26°  C. 

(77°F.) 

Boiling 

Partt 

ParU 

2.5 

0.4 

12 

2 

1.8 

1 

15.3 

4.3 

r.  8. 

— 

1.55 

1.43 

4.14 

•  1 

2 

V.  8. 

16.6 

r.  .8. 

V.  8. 

V.  8. 

1.67 

0.2 

V.  8. 

— 

22 

— 
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Solubility  of  Official  Substances  in  Water  and  in  Alcohol — Continu)-d 

One  part  Is  soluble  in  Water  In  Alcohol 

At25°0.  i,„:ii„„  At25°C.  »,.!!■„„ 

(77°  F.)  Boiling  (77°  F.)  Boiling 

ParU  ParU  ParU  Partt 

Adeps ins.  ins.  v.  sp.  — 

^thylis  Carbamas v.  8.  —  0.6  — 

Aloinum 120  —  15  — 

Alumen 9  0.3  ins.  ins. 

Exsiccatum 17  1.4  ins.  ins. 

Alumini  Hydroxidum ins.  ins.  ins.  ins. 

Sulphas     1  V.  s.  ins.  ins. 

Ammonii  Benzoas 10.5  1.2  28  7.6 

Bromidum 1.2  0.7  12.5  9 

Carbonas 4  dec.  dec.  dec. 

Chloridum 3  1  80  — 

lodidum 0.6  0.43  9  3.7 

Salicylas 0.9  r.  s.  2.3  1 

Valeras v.  s.  v.  s.  v.  s.  v.  s. 

Antimonii  et  Potassii  Tartras      .    .  15.5  3  ins.  ins. 

Antipyrina v.  s.  —  1  — 

Apomorphins3  Hydrochloridum    .  39.5  16  (80°  C.)  38.2  30  (60°  C.) 

Argenti  Cyanidum ins.  ins.  ins.  ins. 

Nitras 0.54  0.1  24  5 

Nitras  Fusus 0.54  0.1  24  5 

Oxidum V.  sp.  V.  sp.  ins.  ins. 

Arseni  lodidum 12  —  28  — 

Arseni  Trioxidum 30-100  15  sp.  — 

Atropina 450  86.7  (80°  C.)  1.46  0.9  (60°  C.) 

Atropinie  Sulphas 0.38  0.22  (80°  C.)  3.7  1.9  (60°  C.) 

Benzinum ins.  —  6  — 

Benzosulphinidum 250  24  25  — 

Betanaphthol 950  75  0.61  v.  s. 

Bismuthi  Citras ins.  ins.  ins.  ins. 

et  Ammonii  Citras v.  s.  v.  s.  sp.  sp. 

Subcarbonas ins.  ins.  ins.  ins. 

Subgallas ins.  ins.  ins.  ins. 

Subnitras aim.  ins.  aim.  ins.  ins.  ins. 

Subsalicylas aim.  ins.  —  —  — 

Bromofornuim v.  sp.  v.  sp.  v.  s.  v.  s. 

Bromum 28  —  —  — 

Caffeina 45.6  5.2  (80°  C.)  53.2  17.1  (60°  C.) 

Calcii  Bromidum v.  8.  v.  s.  v.  8.  v.  s. 

Carbonas  Prpecipitatus aim.  ins.  aim.  ins.  ins.  ins. 

Chloridum 1.3  v.  s.  8  1.5 

Hypophosphis 6.5  6  ins.  ins. 

Phosphas  Pmecipitatus      ....  aim.  ins.  dec.  ins.  ins. 

Sulphas  Exsiccatus 378  451  ins.  ins. 

Calx 760  1600  ins.  ins. 

Camphora v.  sp.  v.  sp.  r.  s.  r.  s. 

Camphora  Monobromata     ....  aim.  ins.  aim.  ins.  v.  s.  v.  s. 

Carbonei  Disulphidum 526  —  v.  s.  v,  8. 

Cerii  Oxalas ins.  ins.  ins.  ins. 

Cetaceum ins.  ins.  aim.  ins.  50 

Chloralformamidum 18.7  —  1.3  — 

Chloralum  Ilydratum v.  s.  v.  a.  v.  8.  v.  s. 

Chromii  Trioxidum v.  s.  v.  s.  dec.  <lec. 

Chrysarobinura 4812  2170  (80°  C.)  308  275  (60°  C.) 

Cinchonidina3  Sulphas 63  21  (80°  C.)  72  32  (60°  C.) 

Cinchonime  Sulphas      58  32  (S0°  C.)  10  5.2  (60°  C.) 

Cocaina 600  260  (80°  C.)  5  — 

Cocaimie  Hydrochloridum    ....  0.4  O.l  (80°  C.)  2.6  1.4  (60°  C.) 

Codeina 120  ri9  (80°  C.)  1.6  0.92  (W)°  C.) 

Codeine  Phosphas 2.25  0.46  (80°  C.)  261  97  (60°  C.) 
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Solubility  of  Official  Substances  in  Water  and  in  Alcohol — Continued 
One  part  is  soluble  In  Water  In  Alcohol 


At'_'."i°('. 

177°F.) 

Partt 

Codeinfe  Sulphas 30 

Colchicina 22 

Creta  Prai^parata aim.  ins. 

Cupri  Sulphas 2.2 

Elaterinuni ins. 

Ferri  Chloridum v.  a. 

Citras s. 

et  Ammonii  Citras r.  s. 

et  Ammonii  Sulphas 2.7 

et  Ammonii  Tartras v.  s. 

et  Potassii  Tartras v.  s. 

et  Quininte  Citras s. 

et  Quininaj  Citras  Solubilis  ...  r.  s. 

et  Strychninte  Citras r.  s. 

Hypophosphis 2300 

Phosphas  Solubilis v.  s. 

Pyrophosphas  Solubilis    ....  v.  s. 

Sulphas 0.9 

Sulphas  Exsiccatus 0.9 

Sulphas  Clranulatus 0.9 

Gelatinum ins. 

Glycyrrhizinum  Ammoniatum  .    .  r.  s. 

Guaiacol 53 

Guaiacolis  Carbona« ins. 

Hexamethylenamina 1.5 

Iloraatropina;  Hydrobromidum     .  5.7 

Hydrargyri  Chloridum  Corrosivum  13 

Chloridum  Mite ins. 

lodidum  Flavum aim.  ins. 

lodidum  Rubrum aim.  ins. 

Oxidum  Flavum aim.  ins. 

Oxidum  Rubrum aim.  ins. 

Hydrargyrum  Ammoniatum  .    .    .  ins. 

Hydrastina aim.  ins. 

Hydrastininie  Ilydrochloridum  v.  s. 

Hyoscinte  Hydrobromiduiii     ...  1.5 

Hyosoyaminit' Hydrobromidum  v.  s. 

Sulphas V.  s. 

lodoformum 9391 

lodolum 4900 

lodum 5000 

Lithii  Benzoas 3 

Bromidum 0.6 

Carbonaa 75 

Citras 2 

Salicylas v.  s. 

Magufsii  Carbonas ins. 

Oxidum aim.  ins. 

Oxidum  Ponderosum aim.  ins. 

Sulphas     1.1 

Mangani  hioxidum  Pnecipitatimi  ins. 

Ilypopbosphis «>.() 

Siili)ha.M      0.7 

Mcntliol sp.  8. 

.Met liyM.s  Salicylas sp.  s. 

Mt'thvltliionina;  Hydrochloridum  r.  s. 

Morp}iina      3330 

Morpliiuji'  Acftas 2.25 

Hydnj»liloridum 17.2 


Boiling 

At2->    C. 
(77    F.) 

Boiling 

Parln 

Parts 

Partt 

6.25  (80°  C.) 

20  (80°  C.) 

1035 

V.  s. 

340  (60°  C.) 

V.  8. 

aim.  ins. 

ms. 

ins. 

0.5 

400 

— 

ms. 

262 

75 

(60°  C.) 

V.  s. 

V.  s. 

V.  s. 

r.  s. 

ins. 

ins. 

r.  s. 

ins. 

ms. 

0.8. 

ins. 

ms. 

V.  s. 

ins. 

ins. 

V.  s. 

ins. 

ins. 

V.  8. 

p.  s. 

p.s. 

— 

p.  s. 

— 

V.  s. 
1200 

p.  8. 

p.s. 

V.  s. 

ms. 

ms. 

V.  s. 

ins. 

ins. 

0.3 

ins. 

ins. 

0.3 

ms. 

ins. 

0.3 

ins. 

ine. 

s. 

ins. 

ins. 

r.  s. 

r.  s. 

r.  8. 

— 

V.  s. 

V.  s. 

ins. 

48 

r.  s. 

1.5 

10 

8 

2 

32.5 
3 

8.7 

(60°  C.) 
1.2 

ins. 

ms. 

ms. 

aim.  ins. 

ins. 

ins. 

aim.  ins. 

116 

15 

aim.  ins. 

ins. 

ins. 

aim.  ins. 

ins. 

ins. 

ins. 

ins. 

ins. 

4000  (80°  C.) 

135 

17 

(60°  C.) 

V.  s. 

V.  8. 

V.  8. 

— 

16 

1.3 

(60°  C.) 

V.  s. 

2 

— 

V.  8. 

6.4 

— 

— 

46.7 
9 
10 

12 



., 

2.5 

13 

10 

0.3 

V.  s. 

V.  8. 

140 

ins. 

ms. 

1.5 

ahn.  ins. 

aim.  ins. 

V.  8. 

V.  8. 

V.  8. 

ins. 

ins. 

ms. 

aim.  ins. 

ins. 

ms. 

aim.  ins. 

ins. 

ins. 

0.13 

ins. 

ms. 

ms. 

ins. 

ms. 

6 

aim.  ins. 

al 

Im.  ins. 

0.53 

ins. 

ins. 

— 

V.  8. 

— 

— 

V.  H. 

— 

— 

8. 

— 

1040  (80°  C.) 
2  (80°  C.) 
0.5  (80°  C.) 

168 

21.6 

42 

76  (60°  C.) 
2.5  (60°  C.) 
;i5.5  (60°  C.) 
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Solubility  of  Official  Substances  in  Water  and  In  A\coho]—rn„ttinirr/ 

One  part  is  soluble  In  Water  In  Alcohol 

At  2500.  „   ...  At  2.1°  C.  „   ... 

(77°  F.)  Boiling  (77°  F.)  BoilinR 

Parlf  Pnrln  Pnrit  Pitrtt 

Morphinse  Sulphas 15.3  0.6  (80°  C.)  465  187  (60°  C.) 

Naphthalenum ins.  —  13  v.  s. 

Paraffinum ins.  ins.  ins.  ins. 

Paraldehydum 8  16.5  —  — 

Pelletierinse  Tannas  ..,.'...  235  —  12.6  — 

Phenol 19.6  —  v.  s.  — 

Liquefactum 12  —  —  — 

Phenylis  Salicylas 2333  —  5  v.  s. 

Phosphorus ins.  ins.  350(15°  C.)         240 

Physostigminpe  Salicylas 72.5  15  (80°  C.)  12.7  4  (60°  C.) 

Sulphas V.  s.  V.  s.  v.  s.  v.  s. 

Pilocarpinte  Hydrochloridum     .    .  0.3  —  2.3  1.1  (60°  C.) 

Nitras 4  —  60  16  (60°  C.) 

Piperina ins.  ins.  15  4.4  (60°  C.) 

Plumbi  Acetas 2  0.5  30  1 

lodidum 1300  200  v.  sp.  v.  sp. 

Nitras 1.85  0.75  aim.  ins.  aim.  ins. 

Oxidum aim.  ins  aim.  ins.  ins.  ins. 

Potassii  Acetas 0.4  v.  s.  2  v.  s. 

Bicarbonas 3  dec.  aim.  ins.  aim.  ins. 

Bitartras 200  16.7  v.  sp.  v.  sp. 

Bromiduni 1.5  v.  s.  180  16 

Carbonas 0.91  0.65  ins.  ins. 

Chloras      16  1.7  ins.  ins. 

Citras 0.5  v.  s.  sp.  sp. 

Cyanidum 2  dec.  sp.  sp. 

Dichromas 9  1.5  ins.  ins. 

et  Sod ii  Tart ras 1.2  v.  s.  aim.  ins.  aim.  ins. 

Ferrocyanidum 4  2  ins.  ins. 

Hydroxidnm 0.4  v.  s.  2  v.  s. 

Hvpophosphis 0.5  0.3  7  3.6 

lodidum 0.7  0.5  12  6 

Nitras 3.6  0.4  v.  sp.  v.  sp. 

Permanganas 15  3  dec.  dec. 

Sulphas 9  4  ins.  ins. 

Pyrogallol 1.6  v.  s.  1  v.  s. 

Quinina 1550  775  (80°  C.)  0.6  2 

Quininpe  Bisulphas 8.5  0.68  (80°  C.)  18  0.5  (60°  C.) 

Hydrobromidum 40  3  (80°  C.)  0.67  — 

Hydrochloridum 18  0.4  (80°  C.)  0.6  v.  s. 

Salicylas 77  35  (80°  C.)  11  11  (60°  C.) 

Sulphas 720  45  (80=  C.)  86  9  (60°  C.) 

Resorcinol 0.5  v.  s.  v.  s.  v.  s. 

Saccharum 0.46  0.2  137.2  28 

Lactis 4.79  1  ins.  ins. 

Salicinum      21  3.3  (80°  C.)  71  22  (60°  C.) 

Santoninum      5300  SOO  (80°  C.)  34  5  (60°  C.) 

Sevnm  Pnrparatum ins.  —  —  44 

Sodii  Acetas 1  v.  s.  23  v.  s. 

Arsenas 1.2  v.  s.  v.  sp.  aim.  ins. 

Arsenas  Exsiccatus 3  v.  s.  v.  si>.  aim.  ins. 

Benzoas 1.6  1.3  43  12 

Bicarbonas 12  dec.  ins.  ins. 

Bisulphis 3.5  2  70  49 

Boras 17  0.5  ins.  ins. 

Bromidum 1.7  0.8  12.5  11 

Carbonas  Monohydratus  ....  2.9  1.8  ins.  ins. 

Chloras  ....." 1  0.5  100  40 

Chloridum 2.8  2.5  aim.  ins.  aim.  ins. 
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Solubility  of  Official  Substances  in  Water  and  in  Alcohol — Continued 

One  part  is  soluble  In  Water                                    In  Alcohol 

(77°  F.)  Boiling  (770  f.)  Boiling 

Paris  Purls  Parts  Parts 

Sodii  Citras 1.1                 0.4  sp.                 — 

Hvdroxidum 1                  0.8  v.  s.  v.  s. 

Hypophoephis 1  0.12  25                  1 

lodidum 0.5  0.33  3  1.4 

Nitras 1.1  0.6  100  40 

Nitris 1.4  V.  s.  sp.  8p. 

Phenolsulphonas 4.8  0.7  130                10 

Phosphas 5.5  —  ins.  ins. 

Pyrophosphas 11.5               1.1  ins.  ins. 

Salicylas        0.8  v.  s.  5.5  v.  s. 

Sulphas 2.8(15°C.)         0.47  ins.  ins. 

Sulphis      2                  1.4  sp.  sp. 

Thiosulphas 0.35  dec.  ins.  ins. 

Sparteina;  Sulphas 1.1                 —  2.4                — 

Strontii  Bromidum 1                  0.4  r.  s.  r.  s. 

lodidum 0.5  0.27  s.                  s. 

Salicylas 18                 3.5  66  10.5 

Strychnina 6400        3000  (80°  C.)         110         28  (60°  C.) 

Strvchninfe  Nitras      42           8  (80°  C.)  120        60  (60°  C.) 

Sulphas 31            6  (80°  C.)  65         20  (60°  C.) 

Sulphonethvlmethanum 195  r.  s.  r.  s.               — 

Sulphonmethanum 360                 15  47                  2 

Sulphur  Lotum ins.  ins.  sp.  sp. 

Pr?ecipitatum ins.  ins.  sp.  sp. 

Sublimatum     ins.  ins.  sp.  sp. 

Sulphuris  lodidum aim.  ins.  dec.  dec.  dec. 

Terebenum sp.  sp.  s.                  s. 

Terpini  Hvdras 200                32  10                  2 

Thymol 11 00               —  v.  s.  v.  s. 

Thvmo'.is  lodidum ins.                —  sp.  — 

Valiillinum      100         15  (80°  C.)  r.  s.  — 

Veratrina 1750       1300  (80°  C.)  2.2  — 

Zinci  Acetas 2.5                1 .5  36  0.6 

Bromidum r.  s.  r.  s.  r.  s.  r.  s. 

Carbonas  Pra?cipitatu8 ins.  ins.  ins.  ins. 

Chloridum 0.4                 —  v.  s.  v.  s. 

lodidum r.  s.  r.  s.  r.  s.  r.  s. 

Oxiihim ins.  ins.  ins.  ins. 

Phenolsulphonas 1.7  0.3  1.7  0.56 

Stearas ins.  ins.  ins.  ins. 

Sulphas     0.53  0.2  ins.  ins. 

Valeras 50                —  35  — 


Solution  of  Gases  in  Liquids 

The  inctliods  omploycMl  to  rllrcl  tlic  solution  of  jjascs  in  li(|uids 
diflVr  ossciitiiilly  iVoiii  ordinary  ])i-o<'«'vSS('S  of  solution,  and  d«'j)('n«l 
upon  tlu*  solnl)iIity  (tf  tlic  f;as  in  \hv  li(|ni(!,  the  iviatixc  spccitic^ 
gravity,  and  tlu'  strnij^th  of  the  solution  d«'sir«'d.  It  is  usually  suHi- 
cient  to  conduct  llic  ^ns  into  the  licpiid  by  a  suital^Ic  tube,  rcachinjj 
nearly  to  tlie  bottom,  wlien  nior<^  or  less  of  the  gas  is  absorbed  by  the 
liquid.  Fig.  265  shows  a  simple  method  where  the  gas  is  readily 
soluble  in  the  licpiid,  as  in  making  chlorine  water.  For  a  continuous 
operation,  as  in  making  hydrochloi-ic,  nitric,  and  hydrobromic  acids, 
and  similar  li(iuids,  the  well  known  WonltTc's,  or  three  necked 
bottles  are  emi)loycd  advantageou.sly,  the  gas  which  escapes  solution 
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Fig.  265 


Method  uf  absorbiDg  gas 


Fig.  266 


in  one  bottle  piussiug  over  iuto-the  next.     The  washing  bottle  shown  in 

Fig.  266  is  easily  made,  and  well  adapted  for  purifying  the  gius  after 

it  is  generated.     B  is  an  ordinary  wide  mouthed  bottle,  closed  with  a 

perforated  rubber  cork,  C ;  a  wide  tube,  J)  E, 

passes  nearly  to  the  bottom,  and  a  narrow  tube, 

A,  is  joined  by  a  short  piece  of  rubbt^r  tubing, 

J,  to  the  tube  leading  from  the  generating  Hiusk, 

and  at  the  other  extremity  is  curved  upward  so 

as  properly  to  deliver  the  gas  into  the  water 

placed  in  the  bottle  to  wash  it.     It  escapes  by 

the  bent  tube,  T,  which  is  continued  until  it 

dips  into  the  liquid  in  which  the  gas  is  to  be 

dissolved.     The  space  between  the  tube  A  and 

the  wide  tube  D  E  acts  as  a  safety  valve.     If  the 

pressure  accumulates  through  the  too  rapid 

generation  of  the  gas,  or  if  a  stoppage  occurs 

in  the  delivery  tube,  the  liquid  in  the  bottle  is 

first  blown  out  through  this  space,  and  the  pressure  is  thus  relieved. 
Fig.  267  shows  a  very  convenient  little  apparatus  for  generating 

and  washing  small  quantities  of  gases,  for  testing,  or  other  purposes. 

The  wash  bottle  is  made  from  a  homoeopathic  vial,  rubber  corks  being 
used,  and  the  bent  tubes  by  bending  or- 
dinary glass  tubing  over  a  flame  as  de- 
scribed on  page  142.  The  funnel  tube 
permits  the  addition  of  fresh  liquid  to 
hasten  or  continue  the  action  as  the  op- 
eration progresses.  It  is  usual  to  add 
merely  sufficient  water  to  cover  the  orifice 
of  the  delivery  tube  in  the  wash  liquid  at 
the  beginning  of  an  operation,  as  the 
aqueous  vapor  carried  over  by  the  gas 
condenses  in  the  wash  bottle,  which  soon 
increases  in  quantity,  and  may  accumulate 
in  a  long  operation  to  an  extent  which  will 
necessitate  a  partial  discharge  of  its  con- 
tents or  the  entire  cessation  of  the  process. 
As  the  apparatus  suitable  for  each  operation  must 
be  especially  selected,  general  observations  on  the 
solution  of  gases  will  not  be  so  useful  in  this  chapter 

as  a  detailed  process  in  connection  with  each  preparation  where  it  is 

described  in  the  subsequent  pages.      One  general  rule  should   be 

noted,   however, — i.e.,   that  gases  are  generally  more   rapidly  and 

thoroughly   absorbed   by   cold   liquids   than   by   hot  ones.      Hence 

the  receiving  bottle  should  be  kept  surrounded  by  ice  or  otherwise 

refrigerated. 


Gas  generator 


Wash  bottle 


CHAPTEE     X 

SEPARATION   OF  FLUIDS    FROM   SOLIDS 

The  operatious  involved  uuder  this  head  are  aiiiong  those  which 
are  most  frequently  used  in  pharmacy, — i.e.,  Lotion,  Decantation, 
Colation,  Filtration,  Clarification,  Expression,  Percolation,  etc., — and 
the  principles  which  govern  the  successful  performance  of  these  prac- 
tical processes  should  be  well  understood.  They  are  almost  exclu- 
sively mechanical  processes. 

Lotion,  or  Displacement  Washing,  is  the  process  of  separating 
soluble  matter  from  a  solid  by  pouring  a  liquid  upon  it  which  will 
dissolve  and  wash  out  the  soluble  portion.  The  separation  of  the  fluid 
from  the  solid  is  generally  effected  by  placing  an  obstruction  in  a 
funnel  or  cylindrical  vessel,  such  as  a  plug  of  cotton  or  tow,  notched 
F      2fi8  cork,  filter  paper,  etc.,  and  then,  having  introduced 

the  solid  into  the  funnel  and  arranged  a  suitable 
vessel  beneath,  the  liquid  is  poured  upon  it.  (See 
Percolation. )  Precipitates  are  frequently  purified 
from  contaminating  soluble  matter  in  this  way.  A 
very  convenient  method  of  applying  the  liquid  is  by 
the  use  of  the  spiitz  bottle  (see  Fig.  268).  This  is 
usually  made  from  a  flask,  but  a  lound  shouldered 
pint  bottle  of  the  diameter  most  easily  grasped  by  the 
hand  is  preferable.  Two  glass  tubes,  one  bent  at  an 
acute  angle  and  the  otlier  at  an  obtuse  angle,  are 
used  ;  one  end  of  the  former  is  drawn  out  to  a  capil- 
lary orifice,  and  the  other  extends  nearly  to  the  bot- 
tom of  the  bottle.  The  obtuse  angled  tube  merely 
spritz  bottle  entei'S  the  bottle  below  the  cork  ;  the  upper  portion 

of  this  tube  should  be  held  in  the  gas  flame,  so  tus  to  fuse  the  edges  of 
the  glass  and  thus  pievent  cutting  the  lips  when  it  is  used.  By 
filling  the  botth'  with  licpiid,  and  blowing  with  the  mouth  through 
the  tube,  a  stn^ani  of  liquid  is  ejected  from  the  capillary  orifice 
which  can  be  directed  to  any  ])ortion  of  a  solid  substance  that  is  to 
be  wiushed.  It  is  often  desirable,  in  order  to  save  time,  to  use  the 
liquid  hot.  One  of  the  wicker  covered  bottles  in  which  Farina 
cologne  is  imported  answers  a  good  purpose  hen*  to  i)revent  buining 
the  fingers,  and  if  care  is  used  to  i)our  in  a  small  (|uantity  of  hot  li(|uid 
first  and  agitata  it  before  abiding  the  rest,  so  that  the  glass  may  be 
gradiKiJIji  waruMMJ.  there  is  no  danger  of  fracturing  the  bottle. 

Continuous  Washing. — The  use  of  the  spiitz  bottle  for  small 
oj)eialioMS  is  eoii\ cnient.  A  simple  method  of  automatically  su])ply- 
ing  the  wash  licjnid  in  laiger  (|iiantities  is  shown  in  Fig.  LM>i>.  This 
re(piires  no  attention  from  the  opeiator  exee])t  at  the  beginning  of 
Un*  operation.  Tin-  bottle  is  furnisheil  with  a  perforati'd  cork  and  a 
short  glass  tube.  All  that  is  necessary  is  to  fill  the  bottle  and  adjust 
it  over  the  funn«'l  so  that  the  end  of  the  tube  shall  be  at  the  height 
19« 
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iiitiniious  washing 


desired  for  the  liqiiid.  On  tilting  the  bottle  slightly  fif  the  tube 
selected  is  not  too  narrow  in  diameter)  the  liquid  will  run  out  into 
the  funnel  until  it  rises  to  the  orifice  of  the  tube,  when  the  flow  will 
cease.  As  the  liquid  gradually  pavsses  through  the  solid  substance  in 
the  funnel,  the  level  falls,  and  bubbles  of  air  pass  through  the  tube 
into  the  bottle,  the  liquid  once  more  flows,  and  the 
operation  continues  until  the  bottle  is  empty.  Many 
elaborate  methods  of  continuous  washing  have  been 
suggested,  and  many  have  been  practically  tried  by 
the  author,  but  if  care  is  taken  in  the  simple  appa- 
ratus just  described  to  have  the  tube  of  proper  diam- 
eter, at  least  so  wide  that  the  force  of  capillary 
attraction  shall  not  be  strong  enough  to  prevent  the 
ingress  of  air,  it  is  the  most  satisfactory  of  all.  Bottles 
having  narrow  mouths  may  often  be  used  in  the  same 
way,  and  the  cork  and  tube  be  dispensed  with.  A 
little  practice  will  enable  the  operator  to  make  an  ap- 
paratus in  which  the  parts  are  adjusted  to  a  nicety.  (3n 
the  large  scale,  Prof.  B.  S.  Proctor's  suggestion  of  two 
carboys  may  be  used, — one  above  and  inverted,  con- 
taining the  liquid,  supported  by  a  box  having  a  cir- 
cular hole  cut  in  its  side,  and  the  other  inside  the  box, 
containing  the  funnel  and  filter. 

A  modification  of  Gay  Lussac'  s  apparatus  is  one  of  the  most  succcvss- 
ful  and  practical  for  continuous  washing  (see  Fig.  270).  The  bottle 
containing  the  wash  liquid  is  furnished  with  a  doubly  perforated 
cork  and  two  glass  tubes.  One  is  bent  as  shown  in  the  cut,  and  its 
lower  extremity  curved  upward.  By  blowing  a 
current  of  air  through  the  other  tube  the  syphon 
tube  is  filled,  and  the  extremity  may  then  be 
adjusted  to  such  a  height  in  the  funnel  as  is 
desired.  When  the  level  of  the  liqui<l  in  the 
funnel  falls  below  the  orifice  of  the  tube,  bub- 
bles of  air  will  enter  the  bottle  through  the  air 
tube,  and  the  liquid  will  run  out  until  it  rises  in 
the  funnel  to  the  level  of  the  ends  of  the  tubes, 
when  it  will  ceavse.  It  will  be  found  a  ]uactical 
convenience  to  cut  the  syphon  tube  just  below 
the  bend,  so  that  a  piece  of  rubber  tubing  may 
be  used  to  form  a  flexible  joint. 

Decantation. — The  procCvSS  of  se])arating  a 
fluid  from  a  solid  by  decantation  is  very  simple, 
and  consists  usually  of  allowing  the  solid  to  de- 
posit at  the  bottom  of  the  vessel,  and  then  care- 
fully pouring  off  the  liquid  by  inclining  the 
vessel.  The  theory  of  washing  by  decantation 
shows  its  effectiveness,  and  this  may  be  illus- 
trated by  the  following  exam])le.  If  .'^(JO  grains  of  nu^rcuric  chloride 
dissolved  in  50  fluidouuces  of  water  are  mixed  with  2'JO  grains  of 
potassium  iodide  dissolved  in  50  fluidouuces  of  wat<M-,  donble  <lecom- 
positiou  takes  place,  an  insolubU'  i)recipitate  of  mercuric  iodide 
subsides,  and  100  grains  of  potassium  chloride  remain  dissolved  in 
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the  100  fluidomices  of  water.  As  it  is  desirable  to  free  the  mercuric 
iodide  from  the  contamination  of  potassium  chloride,  the  supernatant 
liquid  is  poured  off ;  if  90  fluidounces  are  decanted,  90  grains,  or  -^ 
of  the  whole  quantity  of  potassium  chloride,  are  thus  disposed  of,  and 
10  grains  are  left.  If  the  vessel  is  filled  with  water  to  100  fluidounces, 
and  90  fluidounces  are  again  poured  off,  9  grains  are  again  removed, 
and  but  1  grain  is  left  ;  this  by  a  third  washing  and  decantation  in  a 
similar  manuer  would  be  reduced  to  j\  of  a  grain,  and  thus  the  ])urifi- 
cation  is  speedily  effected.  Some  skill  is  required  to  decant  liquids 
neatly  from  vessels  of  various  shapes,  particularly  if  they  are  not  fur- 
nished with  lips,  or  if  tilled  nearly  to  the  brim.  The  guiding  rod  may 
be  used  in  many  cases  with  effect.  Indeed,  it  is  a  good  practice  to 
form  the  habit  of  using  a  stirrer  or  rod  as  a  guide  in  decanting,  as 
shown  in  Fig.  271,  for  it  has  a  tendency  to  steady  the  hand  of  the  op- 
erator. The  practice  recommended  by  some  writers  of  greasing  the 
rim  of  the  vessel  to  facilitate  decantation  is  a  clumsy  and  usually 
unsuccessful  expedient. 

The  Syphon  (or  Siphon). — It  often  happens  in  washing  solid  sub- 
stances that  decantation  by  pouring  off  the  liquid  cannot  be  success- 
fully performed,  either  because  the  vessel  is  too  full,  or  because,  owing 

Fig.  271 
'I  Fig.  272 


Use  of  thp  Kuiding  rod  Syphon  diagram 

to  the  light  character  of  the  precipitate,  the  inclination  of  the  vessel 
is  sufficient  to  cause  a  disturbance  in  the  powder,  and  an  admixture 
of  the  liquid  and  solid.  In  such  cases,  and  in  many  others,  the  use- 
ful instrument  known  as  the  syphon  may  be  resorted  to.  This  usually 
consists  of  a  glass  tube  bent  at  a  rather  acute  angle,  and  having  one 
of  the  lijnbs  longer  than  tlie  other.  It  is  used  by  filling  the  syphon 
with  liquid,  and  then  inserting  the  short  limb  into  the  licpiid  that  is 
to  be<lrawn  off,  when  a  How  of  li(|uid  from  the  long  limb  is  established, 
which  need  not  c<'ase  until  :is  much  of  the  li(|ui<l  is  abstracted  as  is 
desired.  Aft<'r  filling  th«^  syi>hon  th<'  liquid  may  be  ])revented  from 
running  out  (if  a  tube  of  sn'iall  diameter  is  used)  by  stopping  up  the 
end  of  the  long  limti  with  the  forefinger  of  the  right  hand,  or.  if  the 
liquid  to  be  drawn  off  is  not  caustic  or  unpleiusant  to  tlie  taste,  tlie 
short  limb  of  th<'  syi)hon  may  be  placed  in  the  vessel  at  the  proper 
height,  and  suction  applied  by  the  mouth  at  the  long  end  until  the 
current  is  established.     The  principle  of  the  action  of  the  syphon  is 
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Fig.  273 


shown  in  Fig.  272.  The  combined  lengths  of  the  limbs  of  the  syphon 
are  not  equal  to  the  length  of  the  glass  tube,  T  O  S,  but  the  real 
syphon  is  only  the  tube  acting  between  the  levels  of  the  liquid  in  the 
vessels.  In  all  operations  with  tlie  syphon  there  must  be  a  difference 
in  the  levels  of  the  liquid.  In  Fig.  272,  ()  S  re])resents  the  liquid  in 
the  short  limb,  and  O  T  the  liquid  in  the  long  limb.  It  is  obvious 
that,  if  an  equal  limbed,  narrow  tube  syphon  is  tilled  with  liquid,  and 
held  level  in  liquid  on  the  same  i)lane,  there  can  be  no  movement  in 
the  liquid  ;  e(iuilil)rinm  is  established,  because  the  tuliesare  equal  in 
length  and  in  level  liquid,  and  the  pressure  of  the  air  is  the  same  upon 
all  parts  of  the  liquid.  But  the  descending  column  of  liquid  in  the 
long  limb  exceeds  in  weight  that  in  the  short  liml),  and  it  follows  on 
account  of  the  excess  of  weight  of  liquid  in  this  limb  that  if  it  is  once 
set  flowing  through  the  longer  limb  it  will  continue  until  the  levels 
of  the  liquid  iu  the  two  vessels  are  the  same.  It  will  be  observed 
that  the  custom  of  having  one  limb 
longer  than  the  other  is  not  a  neces- 
sity, for  if  there  is  sufficient  dif- 
ference between  the  levels  of  the 
liquid  the  syphon  will  operate  with 
the  position  of  the  limbs  rcAcrsed  ; 
but  it  is  a  convenience  in  a  syphon 
of  unequal  limbs  always  to  immerse 
the  short  limb,  as  there  is  then  the 
certainty  that  the  other  limb  con- 
tains the  longest  column  of  liquid. 
The  syphon,  obviously,  cannot  be 
operated  in  a  vacuum,  nor  if  the 
length  of  the  upward  column  of 
water  exceeds  thirty-three  feet. 

Syphons  for  Special  Purposes. — 
In  the  lai'ger  laboratory  operations 
the  most  convenient  syphon  is 
made  from  a  six-,  eight-,  or  ten-foot 
length  of  rubber  hose.  This  sy- 
phon, on  account  of  its  flexibility, 
can  be  used  in  many  operations 
where  glass  or  metal  would  b(;  in- 
convenient or  inadmissil)le,  while 
its  durability  and  simplicity  of 
operation  make  it  a  necessity.  In- 
deed, the  utility  of  glass  syphons  is  greatly  increased  by  cutting  the 
long  lind)  just  below  the  lu-nd  and  joining  it  to  the  other  by  a  piece 
of  rubber  tube. 

The  method,  already  referred  to,  of  starting  a  syphon  by  applying 
suction  with  the  mouth  at  the  long  end,  or  filling  the  syphon  with 
liquid,  is  not  always  practicable,  and  various  other  expedients  are  in 
use.  The  si/phon  with  a  hulhcd  hdrral  itihr  is  useful  where  caustic  liquids 
are  to  be  decanted.  The  finger  is  placed  over  t  he  «Mid  of  the  long  limb, 
and  suction  applied  at  the  small  tube  until  the  downward  current  is 
started.  Negretti's  syi)lion  has  a  glass  syringe  attachment  upon  the 
lower  part  of  the  long  limb  to  accomplish  the  same  purpose.     Fig.  273 
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represents  a  modification  of  Mohr's  syphon,  the  bottom  having  been 
cut  from  a  Farina  cologne  bottle,  T,  by  starting  a  cut  with  a  three 
cornered  file  near  the  bottom  and  extending  it  around  the  surface 
with  a  red  hot  poker.     The  edges  are  now  filed  so  that  they  are  no 

longer  sharp,  and  a  cork  is  fitted 


Fig.  274 


Fig.  275 


Syphon 


Syphon  in  bottle 


and  twice  perforated  to  admit  the 
longer  limb  of  the  syphon  and  a 
suction  tube,  G.  It  is  started  like 
the  syphon  with  a  lateral  tube,  the 
moistened  forefinger  closing  the 
lower  aperture,  V,  while  suction  is 
being  used  atG  until  the  liquid  has 
been  started.  A  simple  glass  tulje, 
with  a  short  piece  of  rubber  tube 
attached,  is  in  practical  hands  an 
efficient  substitute  for  elaborate 
contrivances  to  start  the  flow  in  a 
syphon  ;  even  if  the  liquid  is  caustic  or  disagree- 
able, there  is  no  risk  in  careful  hands  if  the  rub- 
ber tube  is  held  between  the  thumb  and  finger  so  that  it  can  be 
instantly  pinched  tightly  to  prevent  the  upward  flow  of  the  liquid 
into  the  mouth. 

Fig.  274  represents  a  form  of  syphon  for  drawing  off  the  liquid  to 
almost  the  last  drop  in  the  bottle.  The  shorter  limb  of  the  syphon  is 
bent,  and  the  syphon  is  started  by  blowing  through  the  shorter  tube  in 
the  cork.  Fig.  275  shows  a  syphon  with  the  shorter  limb  "turned 
up. ' '  This  form  has  the  advantage  of  retarding  the  tendency  to  empty 
itself,  and,  in  syphoning  the  liquid  from  precipitates,  there  is  not  so 
much  danger  of  stirring  up  the  particles  on  the  bottom. 

Colation,  or  Straining  (colare,  to  strain),  is  the  process  of  separating 
a  solid  from  a  fluid  l)y  pouring  the  mixture  upon  a  cloth  or  porous 
substance  which  will  permit  the  fluid  to  pass  through,  but  will  retain 
the  solid.  This  operation  is  frequently  resorted  to  for  separating 
sediment  or  mechanical  impurities  of  various  kinds  from  liquids. 
Gauze,  fine  muslin,  cotton  flannel,  woollen  felt.  an<l  other  fal)rics  are 
used.  Strainoi-s  are  employed  where  the  solid  ])articles  to  be  removed 
are  not  in  very  fine  powder,  or  where  complete  separation  is  not 
especially  desired. 

FrU  .strahim  are  usually  in  the  shape  of 
felte<l,  seamless,  conical  bags  ;  the  material 
is  of  wool  and  quite  thick.  They  form  ex- 
cel lent  strainers  for  melted  fats,  petrolatum, 
wax,  oils,  syrups,  elixirs,  etc.,  where  a 
large  quantity  of  substance  is  to  be  strained. 
Their  expensiveness  is,  however,  an  o])jec- 
tion  to  their  use,  and  the  (lini<'ulfy  of 
cleaning  them,  owing  to  tlie  tenacity  with 
which  they  retain  odors,  unfits  them  for 
general  use  by  the  apothecary,  but  for 
special  ])urposes  in  a  matnifacturing  pharmacy  they  are  very  useful. 
Wnol/rn  sfrninrrs  made  of  twilled  woollen  cloth,  flannel  blanket 
material,  etc.,  are  more  economical,  l)ecaiLse  they  can  be  cut  to  any 
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size  desired,  and  the  material  costs  less,  while  if  the  seams  are  closely 
sewed  or  overseamed  they  will  lavSt  a  long  time.  The  form  known  as 
Hippocrates's  sleeve  (see  Fig.  277)  is  that  generally  used.  Fig.  276 
shows  the  shape  and  dimensions  before  being  sewed.  A  wooden  hoop 
or  brass  ring  is  required  to  keep  the  opening  extended.     This  should 


Fig.  278 


Cotton  cloth  strainer 

be  arranged  so  that  it  can  be  removed  when 
the  bag  is  to  be  waj^jhed.  The  most  con- 
venient support  is  a  stick  passed  through  the 
cords  which  are  attached  to  the  strainer,  the 
whole  suspended  in  a  barrel  arranged  as 
shown  in  Fig.  278.  The  object  of  sus- 
pending it  in  the  barrel  is  to  avoid  currents 
Use  of  strainer  of  air,  which,  lu  thc  case  of  many  liquids, 

would  cause  evaporation  from  the  surface  and 

the  formation  of  a  crust,  and  thus  impede  the  rapidity  of  eolation. 

A  tin  or  copper  can  of  proper  size  may  be  placed  in  the  barrel  to 

collect  the  strained  liquid. 

Cotton  flaniiel  or  Canton  jiannel  strainers  are  cheaper  than  those  of 

woollen,  and  if  bleached  they  have  the  great  advantage  that  they  can 

be  used  for  alkaline  solutions.     The  unbleached  cotton  flannel  is  prob- 
ably stronger,  but  the  coloring  matter  naturally  present,  being  soluble 

in  alkalies,  is  apt  to  discolor  the  liquid. 

Cotton  cloth  or  muslin  strainers  are  generally  suspended  on  a  wooden 

frame,  (tenaculum)  see  Fig.  279.     The  frame  should  be  securely  joined 

without  glue,  and  at  each  corner  there  should  be  a  strong,  pointed  nail 

projecting  slightly  outward.      The  cotton 

cloth  should  always  be  soaked  in  boiling 

water  before  listening  it  to  the  frame,  to 

dissolve  out  the  substances  used   by  the 

manufacturer    in    calendering    the   goods. 

Fig.  280  shows  the  method  of  fastening  the 

strainer  to  the  frame.    It  should  he  secured 

at  each  corner,   first  upon  the  ])ermanent 

nails,  and  then  two  tacks   at  the  side  of 

each  nail  should  be  driven  two-thirds  of 

their  length   into  the  frame  ;   this  ])aitial 

driving  of  the  nail  is  suflicicnt  to  hold  the 

cloth  and  i)ermit  of  the  easy  removal  of  the  tacks.     A  strainer  hung 

in  this  way  will  hold  more  liciuid  and  do  much  better  work  than  one 

which  is  tacked  all  ainmnd  the  frame.     This  njethod  of  straining  is 

particularly  useful  in  collecting  precii)itates  which  leciuire  washing. 
Colation  in  Smaller  Operations. — When  solid  particles  are  to  be 

separated  ftom  liquids  in  the  operations  of  the  dispensing  counter, 
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several  melliods  may  ])e  used.  One  of  tlie  most  eoiiveni<'nt  is  to  in- 
sert a  plug  of  absoibeiit  cotton  in  the  neck  of  a  fuiniel  and  then  paSvS 
the  liipiid  through  ;  a  funnel  with  a  circle  of  brass  wire  gauze  soldered 
in  it  two  thirds  of  the  way  down  is  sometimes  used,  although  not 
recommended,  because  of  the  difficulty  of  cleaning  it.  A  better 
small  strainer  is  made  by  using  the  hard  rubber  sieve,  V,  H  (see 
Fig.  281).  The  muslin  gauze,  C,  is  easily  replaced,  and  tlie  sieve 
may  be  placed  in  a  funnel.     The  cotton  cloth  used  by  the  makers  of 


Fig.  2H\ 
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cheese,  called  cheese  cloth,  is  admirably  adapted  for  many  kinds  of 
straining.  When  coarse  muvsliu  strainers  are  used  for  tl»e  first  time, 
they  are  prepared  by  soaking  them  in  liot  water  and  placing  them  in 
a  funnel  carefully  so  as  to  line  the  inside.  Care  should  also  be  taken 
to  see  that  the  strainer  is  not  too  large,  for  if  the  wet  strainer  pi-qjccts 
over  the  edge  of  the  funnel,  a  syphon  action  may  bt^  set  up  and  more 
of  the  liquid  delivered  outside  of  the  bottle  than  inside.  Fig.  282 
shows  the  action  of  such  a  strainer. 


CHAPTER   XI 

FILTRATION 

Fiitration  is  the  process  of  sei)ar;itin^  liquids  from  solids  with  the 
view  of  obtaining  the  liquitls  in  a  transparent  condition.  The  interven- 
tion of  porous  substances,  cnWed  filters,  to  interc-ept  the  solid  particles, 
is  necessary  in  performing  this  process.  These  are  usually  made  from 
paper,  paper  pulp,  sand,  asbestos,  ground  glass,  charcoal,  porous 
stone,  etc.  The  licpiid  which  has  passed  through  the  filter  is  called 
the  filtrate. 

Paper  filters  are  the  most  useful  of  all  kinds  for  the  pharmacist, 
and  they  are  employed  in  all  the  finer  operations  requiring  filtration. 
The  solid  particles  are  much  more  completely  separated  by  filtration 
through  good  paper  filters  than  through  strainers,  owing  to  the  pores 
of  the  paper  being  smaller  and  more  numerous.  The  paper  used  for 
this  purpose  is  especially  pre,i)ared,  and  is  CMUad  filtciing  paper.  It  is 
made  now  upon  a  large  scale,  and  can  be  had  of  excellent  quality. 
Unlike  a  strainer,  it  is  never  iLsed  more  than  once  ;  its  cost  is  so  tri- 
fling, and  it  is  so  easily  ruptui'cd  when  wet,  that  it  is  not  worth  while 
to  attempt  to  save  filters  for  subsequent  use.  Filtering  paper  is  found 
in  commerce  in  two  forms, — in  large,  nearly  square  sheets,  and  in 
circular  sheets.  The  former  is  used  for  larg«i  filters,  and  Inis  some 
advantages,  if  the  waste  pieces  can  be  put  to  use  ;  but  it  is  usually 
more  convenient  for  the  pharmacist  to  rely  for  couvStant  use  upon  the 
circular  sheets  of  different  sizes.  The  difference  in  price  between  the 
two  is  now  so  trifling  that  the  latter  is  almost  always  preferred.  Two 
kinds  of  squart^  sheet  filtering  paper  are  commonly  found, — German 
white,  a  rather  thin,  but  good  paper,  and  heavy  French,  the  latter 
very  thick  and  porous,  having  a  rough  surface  ;  it  is  the  more  ex- 
pensive palmer,  but  is  better  for  special  purposes.  Of  the  round  filters, 
the  French,  Swedish,  German,  English,  and  Scot<'h  are  among  those 
best  known  in  America.  For  pharmac«'utical  ])urposes  the  French 
filters  are  almost  universjilly  used,  the  "Prat  Dumas"  brand  being 
the  most  common,  the  gray  paper  being  made  from  a  mixture  of  cot- 
ton, flax,  wool,  etc.;  this  paper  answers  snlficiently  well  for  filtering 
colon^d  liijuids,  fluich'xtractvS,  or  tinclnres,  but,  owing  to  the  col(U-ing 
matter  it  ciMitainvS,  it  should  never  be  used  for  any  solution  containing 
free  alkali. 

It  is  safer  to  form  the  habit  of  never  using  it  for  liijnids  that  are  in- 
tend«'d  to  be  coloi-less  mIumi  filtered  ;  of  course,  it  is  entirely  unlitt<Hl 
for  analytical  work.  The  "Prat  Dumas  White"  is  of  good  quality, 
and  it  or  some  other  good  (juality  of  white  paper  should  always  be  on 
hand  for  special  purposes,  for  filtering  alkaline  or  alkaloidal  solutions, 
and  for  the  nicer  operations.  Very  good  filt«M'ing  i)ai)er  of  English 
and  Scotch  manufacture  may  occasionally  be  procured  ;  that  made  in 
Sweden,  however,  by  Munktell,  is  ])r('ferred  for  the  processes  of  igni- 
tion and  analytical  work  :  it  yields  the  smallest  amount  of  ash,  and 
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Fig.  283 


is  practically  free  from  soluble  salts  and  impurities.    At  least  a  small 
stock  should  be  kept  by  pharmacists  for  especially  accurate  work. 

Methods  of  folding  Filtering  Paper. — Two  kinds  of  paper  filters 
are  used,  the  2)lain  and  the  plaited. 

1.  The  riain  Filter. — This  filter  is  used  habitually  by  the  analytical 
chemist,  and  is  preferred  by  the  pharmacist  where  precipitates  are  to 
be  collected,  and  in  some  other  operations  (see  Fig.  283)  ;  it  is  made 
by  exactly  doubling  a  circular  sheet  of  filtering 
paper  upon  itself,  and  then  folding  this  directly 
in  the  middle,  so  that,  when  opened,  four  equal 
divisions  or  sectors  appear  ;  the  filter  is  used  by 
separating  one  of  the  sectors  from  the  other  three, 
and  placing  the  cone  formed,  into  a  funnel ;  the 
liquid  is  then  poured  ujion  the  filter,  and  the 
process  of  separating  the  solid  from  the  liquid 
commences.  The  advantages  of  the  plain  filter 
are,  1,  simplicity  and  rapidity  in  folding,  no  skill 
being  required  to  make  one  ;  2,  in  collecting  pre- 
piain  filter  cipitates,  but  one-half  of  the  surface  of  the  filter 

(two  sectors )  is  in  contact  with  the  moist  precipi- 
tate, which  is  often  closely  adherent,  and  therefore  but  one-half 
of  the  surface  has  to  be  cleaned.  In  some  cases  there  may  be  a 
disadvantage  in  the  use  of  the  plain  filter,  owing  to  the  unequal 
rate  of  flow, — the  tendency  of  the  three  folds  being  to  attract  the 
liquid  to  the  side  of  the  funnel  upon  which  they  rest,  and  thus  the 
precipitate  may  be  unequally  washed.  A  stronger  and  more  rapid 
filter  may  be  made  by  j^lacing  one  plain  filter  inside  of  another,  so 
that  the  three  sides  of  the  upper  one  shall  be  in  contact  with  one  side 
of  the  lower  one,  and  vice  versa  (see  Fig.  284).  If  the  sides  of  the 
funnel  have  an  angle  of  60°,  the  plain  filter  made 
as  described  will  fit  the  funnel  properly  ;  but  it 
frequently  happens  that  the  angles  of  funnels 
vary,  and  if  an  ordinary  plain  filter  is  placed  in 
a  funnel  not  having  an  angle  of  60°,  a  por- 
tion of  the  filter  is   left  unsupported,  and   the 


Fig.  284 


Fig.  28fi 


Fig.  285 


R.iHiit'h  tildr  (lirst  kU-\>) 


I>fiiilil<'  plain  fillfr 


K..tli.i-H  filter 


weight  of  the  li(|nid  is  a])l  to  ni])hir('  llie  moi.st  ])a])er.  This  diffi- 
culty may  l)e  overcome  l)y  making  a  fresh  crrase  in  the  outside  fold 
of  the  plain  filler  ;  if  this  is  made  to  the  right  of  the  original  crease 
of  the  (50°  filter,  and  the  inside  fold  ])n.sh('(l  around  acorr«'S])onding(lis- 
tanc<',  a  filt<'r  having  a  smaller  angle  is  produced,  while  if  the  fresh 
cre4i.se  is  made  to  the  left  of  the  original  creasi"  a  larger  anghnl  filter 
may  be  made.     Bother's  method  of  making  a  plain  filter  has  the  ad- 
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vantage  of  furnishing  two  filters  from  the  same  sheet  that  is  usually 
required  for  one  filter.  To  make  it,  the  circular  disk  of  filtering 
paper  is  cut  through  in  the  line  of  its  diameter, 
and  half  of  the  disk  is  folded  into  two  equal 
parts  ;  the  double  edge  of  the  cut  sides  is  turned 
down  and  folded  over  on  itself  narrowly  several 


Fig.  287 


Fig.  288 


Fig.  289 


Fuldiug  plaited  filter 


Fuldiug  plaited  filter 


times  (see  Fig.  285),  and  with  the  blade  of  a  spatula  the  fold  is  com- 
pressed so  that  it  will  retain  its  shape  (see  Fig.  286).  This  filter 
may  be  used  in  collecting  precipitates. 

The  plaited  filter  may  well  be  called  the  "pharmacist's  filter,"  for 
it  is  the  form  almost  exclusively  used  in  ordinary  filtering  operations. 


Fig.  290 


Fig.  291 


Fig.  292 


Folding  plaited  filter 


Folding  plaited  filter 


Folding  plaited  filter 


Figs.  287  to  297  show  the  progressive  steps  in  the  folding  of  a  plaited 
filter.  It  is  made  by  folding  a  circular  sheet  of  filtering  paper  twice, 
as  in  making  a  plain  filter.'  The  edge  B  D,  Fig.  290,  is  then  laid 
upon  E  D,  and  the  crease  F  D  is  formed  ;  in  like  manner  C  D  is  laid 
upon  E  D,  and  H  D  is  formed.     Then  D  B  is  laid  upon  F  D,  and  I  D 

Fig.  294 


Fig.  29?, 


Fig.  295 


Folding  plaited  filter 


Folding  plaited  filter 


Folding  plaited  filter 


is  formed,  and  by  rolling  over  the  fold  in  the  same  direction  once 
more  until  F  D  is  laid  upon  E  1),  the  crease  K  D  is  made  (see 
Fig.  292).     Now  in  the  same  way  V  1)  is  laid  upon  II  1)  and  H  D 


*It  will  be  observed  that  in  the  first  folding  of  French  Alters,  "  Prat  Dumas,"  the  disks  are 
not  perfect  circles.  This  causes  one  edj^o  to  project  (.see  Fig.  288),  and  facilitates  the  openine 
of  the  filter. 
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Fm.  297 


Folding  plaited  filter 


Plaitfd  liUir 


upon  E  D,  and  it  will  be  noticed  that  the  folded  semicircle  has  been 
creased  into  eight  equal  spaces,  and  that  the  direction  of  each  crease 
is  the  same,  so  that  if  the  pajjer  is  lifted  it  will  appear  as  shown  in 
Fig.  294. 

The  next  step  is  to  fold  each  one  of  these  spaces  back  on  itself  (Fig. 
295).  BD  is  laid  upon  F  D,  and  then  B  D  is  turned  upwaid  and 
back  until  it  is  laid  upon  I  1).  This  makes  the  ciease  Q  D,  which  is 
the  first  fold  in  the  opposite  direction.  Taking  both 
folds  lietween  the  forefingers  and  thumbs  of  both 
hands,  the  edges  B  D  and  I  D  are  folded  upward 
and  back  upon  F  D,  and  the 
crease  P  D  is  formed  ;  then 
these  three  edges,  B  D,  I  I),  and 
F  D,  are  taken  all  together  and 
folded  back  ui)on  K  I),  and  the 
crease  O  D  is  formed,  and  so  on, 
each  space  in  turn  being  folded 
back  in  the  opposite  dii-ection, 
until  the  last  one  is  i-eached. 
The  folded  filter  is  then  held  at  the  apex  with  the  left  hand  upon  a 
table  or  flat  counter,  and  pressed  and  smoothed  out  with  the  right 
hand  in  order  to  emphasize  the  folds.  It  should  then  be  placed  in 
the  funnel,  while  still  unopened,  to  see  whether  it  needs  trimming  ;  if 
the  rough  edges  of  the  filter  project  above  the  top  of  the  funnel,  the 
filter  must  be  removed,  and  they  must  be  cut  oft"  neatly  with  a  sliarp 
knife  or  a  pair  of  scissors  so  that  the  whole  of  the  filter  may  be 
placed  inside  of  the  funnel.  Having  satisfied  this  requirement,  the 
filter  should  be  carefully  opened  out  (see  Fig.  297)  and  placed  in  the 
funnel. 

Another  method  of  folding  a  plaited  filter  is  illustrated  in  Figs. 
298  and  299.  A  ])lain  filter  is  folded  as  in  Fig.  283,  and  the  quad- 
rant, consisting  of  four  thicknesses  of  paper,  beginning  at  the  left 
hand  side,  is  folded  at  once  into  narrow  parallel  plaits  l)a('kward  and 
forward.  Fig.  298  represents  the  filter  after  being  once  opened,  and 
Fig.  299  shows  th<^  inside  of  the  iWWv.  It  will  be  observed  that  the 
creases  do  not  converge  to  a  ])oint  as  in  the 
plaited  filter  (see  Fig.  297),  and  hence  the  apex 
is  less  likely  to  be  weak- 
ened. 

Maxims. — I.  In  folding 
a  filt(3r,  cani  should  be 
observed  not  to  extend 
the  cre;ises  entirely  to  the 
apex,  but  to  end  Ihein  ;it 
a  distance  of  about  haifan 
inch  from  it,  because  the 
point  at  which  all  the 
creases  converge  would  be  then^by  so  weakened  thai  Ihe  weight  of  the 
liquid  would  ni]>ture  the  filt<'r. 

2.  'I'he  (ilt<'r  should  be  moistened  with  wwWv  afli'r  introducing  it 
into  fhe  Cumie]  and  before  ]>ouiing  uj)on  il  (he  li(|uid  to  be  (ilti'red 
(except,  of  course,  in  the  eas(^  of  a    li<|uid   imniiseible  wilii  water). 


Fig.  298 


rialt'il  niter,  inratlol  foldii 


Plaited  filter,  parallel  folds 
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Fig.  300 


Arntiigfiiii-iit  of  fuiiiii-l 
ill  filtratiun 


This  promotes  rapid  filtration,  and  wasluis  the  filter  besides.     If  hot 
water  is  available,  it  is  usually  to  be  j^referred. 

3.  If  the  liquid  to  be  filtered  contains  free  acid  or  alkali,  or  if  it 
contains  a  very  fine  precipitate,  or  is  very  dense  or  hot,  a  double 
filter  should  be  used.  In  the  case  of  plain  filters,  they  should  be 
arranged  as  in  Fig.  2<S4.  If  plaited,  two  sheets  of 
paper  should  be  taken  and  folded  ius  if  they  were 
single.  A  filter  may  be  also  strengthened  by  placing 
a  small  capping  filter  or  i)lain  filter,  a  i)ie('e  of  well 
washed  linen  or  muslin  folded  like  a  i)lain  filter,  or 
a  plug  of  absorbent  cotton,  into  the  Jiiniuil  before 
introducing  the  filter.  The  apex  is  always  the 
weakest,  the  most -exposed,  and  yet  the  most  im- 
portant part  of  the  filter. 

4.  In  pouring  the  liquid  into  the  filter,  the 
stream  should  never  be  deli\'ered  directly  upon  the 
apex,  but  upon  one  of  the  sides,  so  that  the  force 
of  the  fall  will  be  broken  before  the  weakest  point 
is  reached. 

5.  The  filter  should  be  entirely  within  the  funnel.  If  the  edges 
of  the  paper  project  above  the  funnel,  wiiste  from  evaporation  in 
volatile  liquids,  also  from  the  increased  and  unnecessary  absorption 
due  to  the  excess  of  filtering  paper,  ensues,  and  in  addition  an  untidy 
and  careless  habit  is  encouraged. 

6.  The  end  of  the  funnel  should  touch  the  side  of  the  receiving 
vessel,  so  that  the  filtrate  will  trickle  down  its  inside  edge.  By  this 
expedient  splashing  will  be  avoided  (see  Fig.  300). 

7.  In  filtering  into  a  bottle,  care  should  be  observed  to  leave  suffi- 
cient space  between  the  neck  of  the  funnel  and  the  mouth  of  the  bottle 
for  the  escape  of  air,  otherwise  filtration  will  be  retarded  or  pre- 
vented ;  a  piece  of  twine  placed  between  the  two  surfaces  generally 
serves  a  good  purpose.     The  end  of  the  funm>l  should  project  below  the 

lowest  part  of  the  neck  of  the  bottle 
(see  Fig.  301).  If  the  diameter  of 
the  end  of  the  fnnnel  is  too  large 
to  admit  of  this,  or  if  it  is  only 
half  inserted,  the  filtrate  will  be 
very  apt  to  fill  the  intervening 
space  and  flow  over  the  outside  of 
the  bottle,  as  shown  by  the  arrows 
in  Fig.  302. 

Funnels,  sometimes  called  tun- 
nels, are  conical  shaped  iiLstruments 
intende<l  1<»  facililate  the  pouring 
of  li(jnids  into  narrow  mouthed 
vessels,  and,  as  they  have  also  an  important  service  to  perform  for 
the  pharmacist  in  supporting  filteis,  they  will  Iw  considered  in  this 
place.  Funnels  are  made  of  tinne<l  cop])ei',  tinned  iron,  hard  rubber, 
Berlinware,  porcelain,  queensware,  granite  or  agateware,  earthen- 
ware, or  glass.  Metallic  tunnels  have  an  advantage  in  point  of 
durability  over  porcelain  and  glass,  bnt  a  disadvantage  in  In'ing  acted 
upon  chemically  by  liquids  and  in  being  more  dilficnlt  to  dean.     The 

14 


Fig.  302 


Filtering  into  a  bottU 
(proper  method) 


Filtering  into  a  bottle 
(iuipropt-r  method) 
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triangle  formed  by  the  sides  of  a  funnel,  and  the  line  joining  them, 
should  be  equilateral  (see  Fig.  303).  The  angles  being  each  60°,  a 
funnel  having  this  shape  will  accurately  support  a  plain  filter  made 
in  the  usual  way.  Funnels  are  fre<iuently  fluted,  grooved,  or  ribbed 
on  the  inside  foi-  the  purpose  of  facilitating  the  downward  flow  of  the 
filtrate  (see  Fig.  304),  or  wire  fiames,  either  fixed  or  folding,  are 
arranged  in  a  i)lain  funnel  with  the  same  object.  These  aids  are  of 
doubtful  utility,  however,  while  the  tendency  of  the  raised  ribs  is  to 
form  a  lodgement  for  foreign  substances.  A  wdl  made  plaited  filter  in 
a  plain  funnel  will  perform  as  much  work  in  the  same  time,  and  if 
the  habit  is  once  formed  of  always  carefully  and  skilfully  folding  a 


Fig.  304 


Fig.  303 


Fig.  805 


Plain  funnel 


EibbeU  tininel 


Tinned  copper  funnel 


filter,  its  importance  in  saving  time  and  labor  will  be  appreciated 
ever  afterwards.  One  of  the  ribbed  funnels  in  the  market  has  an 
improvement  in  the  neck,  which,  instead  of  being  round,  is  triangular. 
This  permits  the  free  escape  of  air  from  the  interior  of  the  bottle, 
and  is  much  superior  to  the  indistinct  groove  which  is  often  made  on 
the  outside  surface  of  porcelain  funnels.  Plain  glass  funnels  are 
more  generally  useful  to  the  pharmacist  than  any  other  kind.  They 
are  easily  cleaned,  and  dirt  upon  them  may  be  quickly  seen.  They 
are  very  useful  as  percolators,  and  the  whole  i)rocess  of  filtiation  or 
percolation  may  be  obserAcd  without  tr()ul)le.  Their  only  disadvan- 
tage is  the  ease  with  which  they  arc  IVacturcd.  The  iie.xt  kind  in 
l>oint  of  nsefulncss  is  the  ]>laiii  timu'd  coj)j)ei-  funnel.  The  neck 
should  be  giooved.  s(|uare  oi-  triangular,  inst«'ad  of  round.  Copper 
funnels  ai-e  fai'  suj)erior  to  those  niach'  tVoin  tinned  ii-on,  and  the 
ditterence  in  cost  is  gi«'atly  in  favor  (U  tinned  co])])er,  if  true  economy 
is  considei-ed  ( see  Fig.  305 ).  Hard  rubber  funnels  aic  light  in  weight, 
and  are  not  very  easily  broken,  for  they  may  be  oft«Mi  dro]>petl  upon 
the  floor  without  injury  (see  Fig.  30()).  They  are  not  acted  u])on  by 
chemical  .sul)stances,  ami  with  oidinary  care  will  last  a  lifetime'. 
They  lack  one  advantage  of  tho.se  made  from  glass,  howcAcr,  in  their 
absence  of  1ians])aiencv.  A  hard  rubber  funiu'l  divided,  to  hohl  a 
strainer,  may  be  used  at  the  disjyensing  counter  (  s<'e  Fig.  307).  J*oi'ce- 
lain,  (|ueenswan'.  or  I'.erliiiware  funnels  are,  of  course,  not  trans- 
parent, and  they  liave  the  disadvantage,  at  least  in  the  larger  sizes, 
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of  beiiif?  heavy.  They  are,  however,  not  affected  by  liciuids,  but 
their  advantages  over  ghuss  are  so  slight  dx'ing  somewhat  less  fragile) 
that  they  are  not  often  employed.  Earthenware  funnels,  if  well 
glazed,  are  very  useful  in  filtering  hot  liqukbi.  P^namelled  funnels, 
called  granite  or  agateware,  etc.,  are  made  from  sheet  iron  having  the 
surface  entirely  covered  with  a  glazed  composition  which  resists  the 
action  of  most  chemical  substances.  If  caicfully  used,  they  answer 
for  many  purposes.  Their  greatest  ol)Je('tion  arises  from  the  brittle- 
ness  of  the  enamel,  which  is  apt  to  chip  off  if  the  funnel  is  drojiped 
upon  the  floor  or  subjected  to  a  blow,  and  at  the  point  where  the 
neck  of  the  funnel  is  joined  to  the  body,  th(;  enamel  coating  is  so  thin 
that  by  constant  use  and  knocking  al)out  it  is  soon  (Oiiitped  off,  the 
exposed  iron  quickly  rusts,  and  the  neck  breaks  off  from  the  l>ody. 
Tinned  iron  funnels  are  most  largely  used,  and  are  popular  because 
of  their  cheapness ;  but  it  is  quite  possible  for  a  pharmacist  to  ruin 
in  one  operation  a  preparation  worth  ten  times  the  cost  of  the  funnel 
by  filtering  it  through  a  tinned  iron  funnel  and  allowing  it  to  come 


Fig.  306 


Fig.  807 


Fig.  308 


Hard  rublier  funnel 


Pisjionsing 
counter  funnel 


in  contact  with  the  iron  exposed 
by  the  wearing  oft"  of  the  tinned 
surface. 

Fig.  308  shows  a  funnel  stand 
useful  for  small  filtering  o})erations 
in  the  laboratory  or  at  the  prescrip- 
tion counter. 

Fig.  800  shows  Bartlett's  funnel,  which  has  a  ])erforated  sleeve 
around  the  spout  to  permit  tiie  esca])*'  of  air  iVom  the  bottle  in  which 
it  is  i)laced,  when  the  licpiid  is  lunning  tlii'oiigh  tlic  funnel. 

Fig.  ;U0  shows  a  funnel  designed  for  filling  bottles,  in  which  the 
flow  of  the  liquid  is  controlled  by  the  valve  o])erated  by  .the  thumb. 
This  is  conv<'nieiit  when  filling  a  gi-oss  of  bottles  arranged  in  rows,  and 
if  carefully  use<l  the  bottles  need  not  be  soiled  on  the  outside  through 
ovei-runniiig,  and  the  <|naiitity  in  each  bottle  can  l)e  nicely  adju.sle*!. 

Filters  for  Special  Purposes. — In  the couise  of  laboratory  woik  it 
frequently  hapjxMis  that  large  (piautities  of  li(|ui(ls  i-e(|uire  filtering, 
and  the  methods  suitable  for  smaller  operations  cannot  be  i)i-olitably 
employed.  The  lilt lat ion  and  jiurilication  of  water  often  become 
necessary.  Charcoal  in  some  foim  is  freipiently  employed,  not  only 
on  account  of  its  porous  character,  but  also  because  of  its  power  of 
absorbing  odors  and  depriving  liquids  of  color.  Sand,  powdered 
glass,  or  asbestos  forms  an  e.vcellent  filtering  bed.     A  very  practical 
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aud  inexpensive  charcoal  filter  is  shown  in  Figs.  312  and  313.  It 
was  devised  by  Dr.  Hadden,  and  is  illustrative  of  a  principle  infiltra- 
tion not  heretofore  treated  of  in  this  work, — i.e.,  upward  filtration.  It 
is  believed  by  the  advocates  of  upward  filtration  that  great  economy 


Fig.  310 


Fig.  309 


Bartlett's  funuel 


Valve  funuel 


Fig.  312        Fig.  313 


Fig.  314 


is  secured  by  passing  the  cloudy  liquid  upward  through  a  filtering 
bed,  the  principle  of  action  being  that  impurities  settle  away  from  the 
filtering  medium  by  force  of  gravity,  instead  of  accumulating  upon  it 
and  clogging  the  pores.  Figs.  312  and  313  show  an  external  and  a 
disvsected  view  of  the  filter.  A  gallon  tin  can  has  a  short  pipe  soldered 
to  it  near  the  bottom  ;  the  pipe  has  a  piece  of  perforated  tin  or  gauze 
soldered  over  the  opening  into 
the  can,  to  keep  it  from  being 
filled  up.  This  can  is  filled  with 
clean  gravel.  The  smaller  quart 
can  is  connected  with  the  lower 
one  by  a  raised  perforated  tin 
diaphragm,  aud  small  pieces  of 
charcoal  are  packed  upon  the 
diaphragm  ;  the  upper  i)erfo- 
rat<'d  dia])hragm  is  movable, 
and  is  intended  to  keep  tlie 
charcoal  in  place.  A  disk  of 
coarse  cotton  flannel  should  be 
placed  on  to]>  of  llic  cliarcoal,  to 
krcjt  the  fine  charcoal  dust  tVom  working  Ihiough  the  top 
to  the  upjH'r  till  can.  This  is  k('|)t  in  place  by  a  scrt'W  joint 
an<l  washer  such  ;us  is  often  seen  on  fruit  cans.  About 
an  inch  from  the  top  of  the  can  is  a  small  piece  of  pipe  for  delivering 
the  filtered  wat(M\  This  filter  is,  of  course,  intended  to  Ikj  used  in 
cities  and  towns,  or  where  water  is  sn])plied  under  pressure.  Both 
the  sni)ply  and  the  exit  ]>ipe  should  be  of  pro])er  diameter  to  i)ermit 
the  u.se  of  a  jubJMM-  tube  for  (-oiinect  iiig  with  flu'  wat^'r  supply  and  de- 
livering the  (ill<'red  wat«'r.  'I'he  lillialion  of  oils  is  oft<'n  el1ect«'d  in  a 
similar  manner,  one  of  the  earliest  applications  of  t his  i»rinciple  being 
the  oil  filter  or  strainer  of  Win.  It.  Warner,  of  Philadelphia  (see  Fig. 
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314).  This  filter  or  strainer  consists  of  an  upper  cylindrical  tinned 
iron  vessel,  about  twenty-two  inches  ]n<^h  and  ten  inches  in  diameter, 
with  a  flange  rim  soldered  on  the  l)oltom,  of  ratluu-  less  diameter,  and 
about  an  inch  wide,  so  as  to  fit  firmly  into  the  open  top  of  another 
cylindrical  tin  vessel  of  the  same  diameter  and  ei<^hteen  inches  high. 
The  upper  vessel  is  fuinished  with  a  lid,  and  with  a  tube  and 
stopcock  ;  this  tube  penetrates  the  side  close  to  the  bottom,  and  fits 
into  another  tube,  which  opens  into  the  lower  vessel  close  to  it«  bot- 
tom and  is  secured  to  the  side  by  a  stronj^  tubular  stay.  The  filtering 
medium  is  a  cone  of  hat  felt  projecting  upward  from  near  the  bottom 
of  the  lower  vessel,  and  secured  by  thumb  screws  passing  through  two 
tinned  iron  rings  and  the  felt,  whi(*h  are  all  projierly  pierced  for  the 
purj)Ose.  The  stopcock  being  closed,  the  ui)per  \  essel  is  fitted  in  its 
place,  and  the  tube  joint  ren(lered  tight  by  wrai)ping  twice  around  it 
a  strip  of  isinglass  plaster  well  moistened.  When  this  is  dry,  the 
upper  vessel  is  filled  with  the  crude  oil  and  the  stopcock  opened,  that 
the  oil  may  flow  into  the  open  space  l)elow  the  filttM*.  A  heat  of  120° 
F.  is  preferred  to  facilitate  filtration  or  eolation,  and  the  filtered  oil, 
as  it  accumulates,  should  be  drawn  off,  as  any  large  amount  greatly 
retards  the  process  by  decreasing  the  force  of  the  column  bearing  on 
the  filter.  For  a  pressure  filter  or  strainer.  Prof.  B.  S.  Proctor  uses 
a  quadrangular  cloth  filter  bag  securely  tied  to  the  eml  of  a  tin  tube 
five  feet  long.  The  extremity  of  the  tube  has  a  wire  ring  soldered  to 
it,  to  keep  the  bag  from  slipping  ofT". 

Continuous  Filtration. — Most  of  the  expedients  used  in  continuous 
wfishing  (see  page  199  )  are  ai)plicable  to  continuous  filtration. 

Filtration  of  Volatile  Liquids. — It  is  evident  that  the  ordinary 
methods  of  filtering  liquids  will  not  be  practicable  for  very  volatile 
licpiids,  because  of  the  loss  through  evaporation,  and 
the  liability  to  explosion,  in  the  case  of  inHammable 
volatile  liquids,  if  brought  in  contact  with  llame. 
Funnels  must  be  covered,  and  provision  made  for  the 
escape  of  the  confined  air  in  the  receiving  vessel.  The 
following  method  is  preferred  to  the  elaborate  expe- 
dients usually  i-ecommended.  A  glass  tube  (one  of 
those  usually  sold  as  julep  tubes  answers  very  well) 
is  arranged  in  a  glass  or  metallic  funnel,  so  that  the 
tube  will  He  close  to  the  side  of  the  funnel  and  allow 
one  end  to  project  above  the  filter,  but  uo\  above  the 
edge  of  the  funnel.  It  may  be  held  in  its  ])lace  by  a 
ring  of  absorbent  cotton  gently  thiiist  into  the  throat 
of  the  funnel.  Or  a  rubber  cover  perfoiat4'd  t(>  admit 
a  tube  is  jjlaced  on  top,  and  connection  betwi'en  the 
bottle  and  funnel  effected  as  shown  in  Fig.  315.  For 
larger  operations.  Dr.  Hadden's  water  filter  or  War- 
ner's oil  filter  (see  pages  211  and  212),  slightly  modi- 
fied to  suit  the  li(iui(l,  might  be  used.  A  very  neat 
method  of  filt«'ring  volatih'  liipiids  is  provided  in  th<' 
apparatus  contrived  by  hi  H.  Ilance,  of  IMiiladeljdiia.  This  consists 
of  a  cylindri<'al  vessel,  provided  with  a  tnbnlni-e  and  stopcock  below, 
and  aground  glass  cover  abov*'  ;  a  tlange  near  the  top  alVords  sup- 
port for  a  perforated  filter  support  or   funnel   coutaining   a   filter. 
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Hot  filtratinu 


When  not  needed  for  filtration,  the  receiving  vessel  is  very  useful  for 
many  other  ]ivn'poses. 

Hot  Filtration. — This  process  is  not  resorted  to  as  frequently  as  it 
might  be  with  advantage,  becjiuse  of  the  dilficulties  which  are  asserted 

to  attend  it.  These  have  been  greatly 
overestimated,  for  by  the  use  of  simple, 
properly  contrived  ai)paratus  many  prep- 
arations which  heretofore  have  been 
dispensed,  bearing  an  unsightly  cloudy 
appearance,  can  be  greatly  improved. 
Yellow  wax  is  frequently  full  of  mechan- 
ical impurities  ;  lordinary  straining  will 
not  deprive  it  of  these,  but  it  may  be 
filtered  through  pajier  and  thoroughly 
purified.  Jellies,  benzoinated  lard,  petro- 
latum, cerates,  ointments,  etc.,  may  thus 
be  filtered.  One  of  the  simplest  and 
most  easily  managed  forms  of  apparatus 
(see  Fig.  316)  is  made  by  filing  ofl"  the 
ring  from  one  of  the  ring  su])ports  of  a 
retort  stand,  J,  and  sli])ping  on  to  the  arm 
a  brass  circular  jet,  V,  attached  to  a  tee 
carrying  the  gas  supply  pipe,  A.  A 
tinned  copper  or  tinned  iron  funnel  is 
supported  by  an  a])propriate  ring  at  a  suitable  distance  above  the  jet. 
The  filter  is  ])la('ed  in  the  funnel,  a  rec«M\  ing  vessel  adjusted  below, 
and  the  hot  li<]nid  poured  into  the  filter.  It  is  i)lain  tliat  the  liquid 
can  be  heated  to  almost  any  degree,  and  the  liltiation  conducted  at  a 

much    higher   tem- 
perature    (if    need        F'^'-  318 
be)    than    by    the 
jacketed  hot  water 
funnel     (see     Fig. 
317),    and,   on   the 
other  hand,  the  heat 
may  be  regulated  so 
that  it  will  be  vei-y 
moderate.     The  hot 
water  funnel  is  an 
old  device,  and  consists  simply  of 
a  jacketed  funnel  having  a  wide 
tnbe  soldered  at  the  lowest  point, 
and  an  (tjtening  in  the  npper  edge 
lor  t  lie  \val<'r  snpi>ly.      A  burner  «)r 
lamp  llanie  will  heat  the  wat«'r  eon- 
tain<'(l  ltet\v(>en  the  tunnels,  and  a 
regnlated    heal   not  exceeding  that 
of  boilini;  wat«'r  is  obtained  (see 
Fig.  317). 
Fig.  31 S  shows  another  form  of  fnnnel  to  be  used  for  hot  filtration, 
the  coil  of  ])i])e  may  be  ns<'d  for  steam  or  hot  water,  by  connecting  it 
witli  a  snitable  sniijily. 


Iliit  filtrittion  (use 
of  coil) 
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A  modification  of  Dr.  Hare's  hot  water  iil(<'r,  wiiich  permits  the 
use  of  glass  funnels  of  different  sizes,  is  shown  in  Fig,  liV.K  It  is 
simply  a  tinned  eopjx'r  box,  with  two  sides  shaped  like  a  tra[)ezoid, 
and  supported  upon  four  legs.  Theie  are  three  one-inch  tubninresin 
the  bottom,  and  tlie  top  has  three  openings  which  centre  with  the 
tubulures  ;  beginning  with  the  deepest,  the  diameters  are  four,  three, 
and  two  inches.  Three  glass  funnels  of  dilferent  sizes  are  selected, 
and  the  corks  for  the  tubulures  in  the  bottom,  having  been  chosen, 
are  perforated  so  as  to  permit  the  necks  of  the  funnels  to  pa.ss  through 
and  form  perfectly  tight  joints.  Water  is  placed  iu  the  box  and 
heated  by  the  burner,  as  shown  in  the  cut.  When  not  needed  for 
hot  filtration,  solid  corks  may  be  used  to  close  the  tubulures,  and  the 
box  used  as  a  water  bath,  covers  being  placed  over  the  openings  which 
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are  not  in  use.  Fig.  820  shows  a  com- 
bined water  bath  and  hot  water  filter. 
^  Rapid  Filtering  Apparatus. — Of  late  years  much  attention  has 
been  given  to  methods  for  increasing  the  rapidity  of  filtration. 
Most  of  the  plans  suggested  depend  u])on  the  principle  of  filtering 
into  a  partial  vacuum,- but  the  means  used  to  ol)tain  this  vacuous 
space  are  very  varied.  A  simple  metliod,  ai)plicable  to  operations 
on  the  small  scale,  consists  in  fitting  a  good  cork  to  a  wide  mouthed 
bottle  an<l  perforating  it  so  tliat  the  neck  of  a  funnel  will  accuiately 
pass  through  it  ;  another  perforation  permits  the  insertion  of  a  piece 
of  glass  tui)e  of  small  diameter.  A  plain  filter  of  well  washed  coarse 
linen   or   muslin    cloth    is  „  , 

then  carefully  a<ljnsted  in 
the  funnel,  and  a  plain  fil- 
ter of  paper  placed  u])on 
it.  The  liquid  is  poured 
upon  the  filter,  and,  a  rub- 
ber tube  haAing  been  fitted 
to  the  glass  tube,  suction 
is  apj)lied  by  the  mouth. 
By  pinching  the  rubber 
tube  a  partial  vacuum  is 
maintained  in  the  bottle, 
and  filtration  is  hastened.  An  improvement  upon  this  would  be  to 
use  a  rubber  stoi)])er  insteaxl  of  cork,  and  instead  of  pincliing  the  rub- 
ber tube  to  use  a  screw  i)inchcock. 

Water  Pumps  acting  by  a  Fall. of  Water. — One  of  the  tii-st  prac 
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Fig.  322 


Lux's 
aspirator 


tical  efforts  made  in  the  direction  of  using  water  power  wiis  seen  in 
Buuseu's  pump.  The  action  depends  upon  the  principle  that  a 
column  of  water  descending  through  a  tube  from  a  height  is  capable 
of  sucking  with  it  the  air  contained  in  a  lateral  tube,  if  the  latter  is 
properly  arranged.  A  cheap  home  made  api)aratus,  which  depends 
upon  a  fall  of  water  for  its  usefulness,  is  shown  in  Fig.  321. 
It  consists  of  a  common  wide  mouthed  half-gallon  jar,  and 
a  tinned  iron  can  holding  three,  four,  or  five  gallons  ;  a  cas- 
tor oil  can  answers  very  well.  The  screw  cap  is  for  readily 
filling  the  can  ;  the  exhaust  pipe  on  the  right  reaches  inside 
of  the  can,  nearly  to  the  bottom,  the  other  tube  is  soldered  on 
the  head  of  the  can  connecting  with  the  interior.  The  jar, 
having  a  funnel  fitting  into  it  through  an  airtight  stopper,  is 
connected  with  the  can  by  means  of  a  bent  glass  tube  and 
rubber  tube.  The  can  is  filled  with  water,  and  the  sohitiou 
to  be  filtered  is  x)laced  in  the  funnel.  The  exhaust  pipe  is 
connected  with  a  rubber  tube  eight  or  ten  feet  long  and  a 
quarter  of  an  inch  in  diameter  (the  longer  the  tube  the  more  rapid  is 
the  filtration).  Wlien  the  syphon  thus  formed  is  started,  the  flow  of 
the  water  from  the  can  carries  with  it  the  air  from  the  bottle. 

Lux's  aspirator  (see  Fig.  322)  is  constructed  by  fitting  two  accu- 
rately perforated  rubber  stoppers  to  the  ends  of  a  piece  of  wide  glass 
tubing  ;  four  short  glass  tubes  are  inserted  in  the  stoppers,  as  shown  in 
the  cut.  One  of  the  tubes  is  for  the  supply  of  water,  another  carries  it 
off,  the  third  tube  is  connected  with  the  vessel  to  be  exhausted,  while 
the  fourth  tube  may  be  put  to  the  same  use,  or  connected  with  a 
vacuum  gauge  or  closed 
with  a  stoi)per.  If  the 
air  is  to  be  aspirated 
by  one  of  the  lower 
tubes,  the  vessel  to  be 
exhausted  must  stand 
on  a  higher  level  than 
the  aspirator.  The 
length  of  the  exit  tube 
detciinines  the  power 
of  the  aspirator.  It 
should  havt?  a  bore  of 
one-fifth  of  an  inch 
and  Ihv  at  least  ten  feet 
long,  and  it  should  be 
provided  with  a  screw 
pinclicock  to  regulate 
the  (low  of  water.      A 

very  simple  apparatus  is  shown  in  Fig.  323. 
A  very  iiio(h'r;itc  fall  of  water  is  needed  here. 
It  is,  liowever,  adajjtedonly  to  small  operations. 
Two  rather  large  ])ottles,  of  e(|ual  ca])a('ity,  are  selected  ;  thest'  are 
connected  by  rubber  tul)ing  as  shown  in  the  illustration.  Into  the  neck 
of  each  a  tightly  fitting  stojiper  is  adjust<'d  carrying  a  glass  tube.  A 
bottle,  provided  with  a  tightly  fitting  stoi)per  carrying  a  small  bent 
tube  and  a  funnel,  is  attached  to  a  iul)ber  tulx^  provided  with  a  con- 
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venieutly  sit  uiite(i  pinchcock.  One  of  the  larj^e  bottles  is  filled  with 
water  and  placed  on  an  elevated  shelf,  when  the  water  will  flow 
down  to  the  other  bottle.  And  if  tlie  connections  are  made  as 
shown  in  the  cut,  it  will  aspirate  through  the  funnel ;  and  if  the 
funnel  is  full  of  licjuid,  it  will  cause  the  latter  to  run  through  quite 
rapidly.  When  the  lower  bottNi  is  full,  it  is  substituted  for  the 
upper  one,  and  the  connection  with  the  vessel  to  be  exhausted,  trans- 
ferred to  it. 

Water  Pumps  acting  by  Pressure. — It  is  usually  inconvenient  to 
operate  aspirators  which  dci)end  ui)on  a  fall  of  water  throuj^h  a  long 
tube,  except  in  high  buildin^^s.     Hence,  water  pumps  which  are  oper- 
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ated  by  pressure  are  generally  preferred  in  cities  and  towns,  or  in 
localities  where  wat«M"  is  supplied  under  ])ressure.  Th»*  following  are 
selected  from  the  i;i«'at  vaiicly  in  use  as  bcinj;  <;ood  illustrations  of 
the  principle.  Those  ina<le  of  j^lassare  not  I'l'conuncnded,  because  of 
their  extreme  liability  to  breakage.  Fisher's  vacuum  j)ump  is  well 
shown  in  Fig.  324.  A,  B,  (■,  are  intentled  to  receive  rubb»»r  tubing, 
and  the  n(H'k,  D,  may  ho.  fastent^l  by  a  clamp  to  a  retort  stand  or 
other  upright  fixture.  Water  from  the  hydrant  enters  at  A,  passes 
through  the  nipple  at  a,  and,  being  forced  through  the  contracted 
portion,  />,  draws  with  it  the  air  from  the  tube,  B,  which  is  attached 
to  the  filter.  A  communication  is  also  made  with  the  vacuum  gauge, 
as  shown  in  the  cut,  to  mark  the  degree  of  exhaustion.  Fig.  325 
shows  another  modification  of  a  vacuum  i)umi).     The  valve  at  a  ur**- 
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vents  the  water  from  flowing  into  the  bottle  which  carries  the  filter 
when  the  prevS.su re  of  water  ceavses  or  is  reduced.  Fig.  326  illustrates 
a  form  of  pump  largely  used  in  analytical  laboratories  for  hastening 
filtration.  The  zigzag  form  of  the  tube  serves  the  same  purpose  as 
the  projection  in  the  lower  portion  of  the  outlet  tube  of  the  Chap- 
man pimip, — i.e.,  to  break  the  direction  of  the  solid  stream  of  flow- 


Vacuum  imni| 


ing  water  and  a.ssist  in  drawing  the  air  from  the  bottle.  Schutte  and 
Goehring,  of  Philadelphia,  have  contrived  an  apparatus  which  is 
somewhat  more  convenient  from  their  having  i)la('cd  it  upon  a  base 
and  deflected  the  lower  tube  laterally.  This  permits  the  use  of 
the  apparatus  in  many  places  where  Fisher's  pump  could  not  be 
used.  It  is  shown  in  Fig.  327.  W  represents  the  water  supply  tube, 
D  the  outlet,  and  A  the  aspirating  tube. 


CHAPTER  XII 
CLARIFICATION  AND    DECOLORATION 

Clarification  is  the  process  of  separating  from  liquids,  without  the 
use  of  filters  or  straiuers,  solid  substances  which  interfere  with  their 
transparency.  The  processes  of  clarification  and  decoloration  from  a 
pharmaceutical  point  of  view  have  declined  in  importance  of  late 
years,  owing  to  the  fact  that  chemical  and  other  substances  requiring 
the  processes  are  supplied  iu  a  purified  condition  so  cheaply  that  it  is 
absolutely  impossible  for  the  pharmacist  to  compete  with  the  manu- 
facturer who  operates  on  the  large  scale  and  uses  apparatus  and 
methods  which  are  thorough  and  economical.  This  is  particularly 
the  case  with  sugar  and  the  alkaloids.  Formerly  the  apothecary 
bought  raw  sugar  and  clarified  the  syrup  ;  now  the  diflerence  iu  price 
between  raw  sugar  and  that  which  is  jjure  is  so  slight  that  no  one 
ever  makes  syrup  from  raw  sugar.  The  decoloration  of  alkaloidal 
solutions  and  the  manufacture  of  alkaloids  cannot  be-  economically 
attempted  on  the  small  scale  by  the  pharmacist,  because  of  the  want 
of  continuity  of  the  process;  the  manufacturer,  on  the  other  hand, 
can  use  the  animal  charcoal  repeatedly  until  its  power  is  exhausted, 
and  in  other  ways  practise  economy  not  possible  to  the  apothecary. 
It  is,  nevertheless,  very  importaht  to  comprehend  thoroughly  the 
principles  underlying  both  processes. 

Clarification  may  be  effected  iu  several  ways  : 

1.  By  the  applicatiou  of  heat.  2.  By  increasing  the  fluidity  of 
the  liquid.  3.  Through  the  use  of  albumin.  4.  Through  the  use  of 
gelatiu.  5.  Through  the  use  of  milk.  G.  Through  the  use  of  paper 
pulp.  7.  By  fermentation.  8.  By  subsidence  through  long  stand- 
ing. 

1.  By  the  Application  of  Heat. — When  a  viscid  liquid  is  heated,  its 
specific  gravity  is  diminished,  and  frequently  i)articles  which  were 
suspended  in  it,  and  interfered  with  the  transparency  of  the  liquid, 
will  separate,  the  heavier  ones  falling  to  the  bottom,  and  the  lighter 
ones  rising  ;  in  the  latter  cavse,  ebullition  facilitates  the  separation, 
the  minute  bubbles  of  steam  becoming enveIo])e(l  in  the  viscid  particles 
rise  through  their  buoyancy,  and  a  scum  is  formed  which  may  be 
readily  separated.  Tin'  ollicial  process  for  tlu'  clarilicalioii  of  honey 
(Mel  Depuratum)  is  a  good  illustration  ol"  the  use  of  heat  in  this  con- 
nection. 

2.  By  incrrasing  the  Fluidity  of  the  Lit/uid. — (Maiificalioii  by  this 
method  depends  upon  deci-easing  thespecilic  gravity  of  the  li»juid  by 
the  addition  of  water,  alcohol,  or  other  li<juid  lighter  spe«ifically  than 
the  one  to  which  it  is  added  ;  this  causes  tlu'  suspended  ])articles  to 
subside,  and  the  clear  lifjuid  may  then  be  di'canted. 

3.  The  Vne  of  Alhumin.—Thi'  i)roi>crty  i>()ssessed  by  albumin  of 
remaining  liquid  at  ordinary  temj»eiatures  and  becoming  loagulated 
by  heat  renders  it  one  of  the  most  useful  substances  that  can  be  em- 
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ployed  in  the  process  of  clarilication.  Its  action  is  mcclianical,  and 
where  albumin  exists  natuially  in  the  li<iuid,  as  in  many  iiuit  and 
vegetable  juices,  the  simple  heating  of  th<i  liquid  suffices  to  coagulate 
the  albumin,  which  envelops  the  particles  that  render  the  liquid 
cloudy,  and  these  rise  to  the  top  and  are  skimmed  off.  Albumin, 
or  white  of  egg,  is  frequently  added  to  liquids  to  clarify  them  ;  in 
such  cases  it  should  always  be  added  before  the  liquicl  is  heated. 
This  is  best  accomplished  by  adding  about  an  equal  ])ulk  of  the  liquid 
to  the  albumin,  then  introducing  the  mixture  into  a  muslin  strainer 
and  squeezing  it  through  the  meshes  of  the  cloth  by  gathering  up  the 
corners  and  spirally  tM'isting  the  strainer,  when  the  organization  of 
the  albumin  is  destroyed,  and  a  smooth  mixture  results  ;  the  strained 
solution  is  then  added  to  the  li(iuid  to  be  clarified,  and  the  whole 
heated  gradually  (usually  until  it  boils),  without  stirring,  until  coagu- 
lation is  effected.  In  most  cases  the  white  of  one  egg  is  sufficient  for 
a  gallon  of  liquid.  The  error  most  freciueutly  made  by  ojx'rators  is 
the  use  of  an  excess  of  albumin.  Care  must  be  taken  not  to  use  al- 
bumin as  a  clarifying  agent  in  those  cases  where  the  acti\e  principle 
of  a  liquid  forms  a  precipitate  by  combining  Mitli  it.' 

4.  The  Use  of  Gelatin. — Gelatin  is  use<l  when  tannin  is  present  and 
is  the  cause  of  cloudineSvS,  or  when  it  is  desirable  for  other  reasons 
to  remove  it.  Its  action  depends  uj)on  the  fact  that  gelatin  forms 
with  tannin  an  insoluble  compound  ;  this  is,  indeed,  the  basis  of 
leather.  Isinglass,  one  of  the  purest  kinds  of  gelatin,  is  the  prefernnl 
form  ;  it  is  frequently  employed  for  clarifying  infusions  containing 
tannin,  such  as  tea  and  cottee,  et«.  It  is  used  by  adding  a  weak  solu- 
tion of  the  gelatin  in  hot  water  to  the  li<juid  before  it  is  heated,  and 
allowing  the  liquid  to  cool.  The  insoluble  compound  formed  must 
always  be  strained  or  filtered  out. 

5.  The  TJae  of  Mill;. — The  presence  of  casein  in  milk,  and  tlu'  fact 
that  acids  precipitate  it  in  the  form  of  a  <'urdy  precii)itate,  are  taken 
advantage  of  in  the  use  of  milk  as  a  clarifying  agent.  It  is  emi)loyed 
particularly  for  vinous  preparations,  sour  wines,  etc.,  and  should  not 
be  used  in  excess. 

6.  The  u.se  of  paper  pulp  dooH  not  depend  u])on  chemical  combina- 
tion, its  a<'tion  b<*ing  })urely  mechanical.  Paper  ])ul])  for  liltering  is 
best  ]n-<'pare<l  l)y  ])lacing  tilt<'ring  paj)er  (the  saved  tiiiiimings  and 
scraps  left  fVoni  making  filt<*rs  answer  well)  into  a  moilar  oi-  (►tlu'r 
vessel,  and  i)ouring  enough  solution  of  sodium  or  potassium  livdi-oxide 
on  it  to  sjiturate  it,  then  stiii-ing  it  with  the  jM'stle  until  it  is  r<'duce<l 
to  a  pul|».  This  should  tluMi  be  washed  by  placing  a  loosi'  plug  *^1 
absoilMMit  cotton  in  a  funnel  an<l  ])ouring  in  the  mixture.  AVhen  it 
hasdraimnl,  hot  water  should  be  i)ouri'<l  upon  it  until  all  traces  of  al- 
kalinity are  washed  out  ;  the  dried  i>nri(ied  pulp  may  then  be  placed 
in  stoppered  wid('  mouthed  hollies  until  nee(le<l.  It  is  used  as  a  clari- 
fvii'K  :ig«'iil  by  adding  a  jxn'tion  to  the  cloudy  liquid,  agitating  the 
mixture,  and  allowing  the  whole  to  stand  (|iiielly  until  the  li(|uid  is 
clear;  or,  as  a  liltering  ageni,  altei- the  addit  i(»n  of  Ihe  pnlj),  Ihemix- 
ttire  may  be  Ihrown  ujxtn  a  welled  muslin  slrainei',  and  it  Ihe  li(|uid 
which  pa.ss«'s  through  at  first  is  not  clear,  it  may  be  returned  until  it 
bec<jmes  so.  It  will  be  found  that  particles  of  pulj)  will  partially 
fill  up  the  meshes  of  the  strainer,  and  an  excellent  filtering  bed  is 
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thus  formed.      Care  .sliould  Ik*  tiik<'ii,   therefore,   not  to  stir  up  the 
mixture   after  it  is  placed  on  llic  strainer. 

7.  By  Fermentation. — 'I'lie  clianj^cs  in  the  eompositiou  of  juiee^i  after 
they  have  beeii  fennenti'd  usually  lead  to  the  deposition  of  those  sub- 
stances which  pre\  iously  interfered  with  the  transparency  of  the 
juices;  the  generation  of  alcohol  through  fermentation  produces  a 
liquid  in  whicli  tlie  substanct^s  are  insoluble,  hence  the  formation  of 
a  deposit.  Tlie  preparation  of  syrup  of  nispberry  affords  a  good 
illustration  of  the  i)rinci[)l<'  of  clarifying  juices  by  fermentation, 
while  in  the  manufacture  of  wines  the  princi[)le  has  been  known  and 
practised  for  centuries.      (See  Fruit  Juices,  Chapter  LIV.) 

8.  By  Suh.sidenee  throKf/h  Lonr/  Staniliiu/. — This  method  involves  the 
least  possible  amount  of  labor  and  exixMise,  and  it  is  resorted  to  very 
frecpiently  (particulaily  ui)on  the  large  scale)  when  haste  is  unneces- 
sary, and  whenever  the  licpiid  keeps  well  enough  to  withstand  the 
tendency  to  si)oil  during  the  time  necessary  to  effect  complete  sepa- 
ration. The  deposit  formed  is  called  a  sediment.  This  term  is  not 
synonymous  with  preeipitate.  Sediment  iff  solid  matter  separated  merely 
by  the  action  of  f/ravity  from  a  tiquid  in  which  it  has  been  suspended.  A 
precipitate,  on  the  other  hand,  is  sol  id  matter  separated  from  a  solution  by 
heat,  light,  or  chemical  action.  The  fixed  oils  are  clarified  l)y  sub- 
sidence ;  in  the  vegetable  oils  the  sediment  consists  principally  of 
albuminous  and  gummy  substances  which  have  been  separated  with 
the  oil  during  the  i)rocess  of  expression. 

Decoloration  is  the  process  of  depriving  liquids  or  solid^s  i7i  solutio7i  of 
color  by  the  use  of  animal  charcoal.  Decoloration  is  used  in  the  abstrac- 
tion of  coloring  matter  from  fatty  bodies,  oils,  petrolatum,  syrups, 
honey,  etc.  Animal  charcoal,  or  bone  l)lack,  which  is  i)roduced  by 
heating  bones  in  close  vessels  out  of  contact  with  air,  and  then  grind- 
ing them,  is  generally  preferi-ed  in  decolorizing  operations.  Wood 
charcoal  possesses  but  little  power  in  this  direction.  It  has  been  gen- 
erally settled  that  the  decoloii/.ing  pro])erty  is  <twing  to  the  formation 
of  insolul)le  compounds  of  the  coloring  matter  when  it  is  brought  in 
contact  with  porous  charcoal.  Animal  chaicoal  varies  greatly  in  its 
power.  The  official  purified  animal  charcoal  is  often  not  so  powerful 
as  adecolorizer  as  the  animal  charcoal  from  which  it  was  made  ;  but 
bones  contain  calcium  phos])hate  and  calcium  cai-bonate,  and  the 
object  of  the  puiifying  ])rocess  is  to  sepaiate  these  siilts,  l)ecause,  in 
many  of  the  delicate  operations  of  ])harniacy,  ])articularly  the  decol- 
oration of  \'eg("tabl<'  acid  solutions,  these  salts  would  be  dissolved  l)y 
the  acids,  and  the  solutions  thus  contaminated.  The  most  jiowerful 
animal  charcoal  is  pi'o<luced  by  calcining  dri»>d  blood  and  other  ani- 
mal matter  with  i)earlash,  and  afterwards  washing  out  the  pearlash 
with  water,  and  sid)sequently  with  an  acid  solution.  The  charcoal 
need  not  be  dried  befor«'  using.  For  other  information  about  the 
pro[)erl ies  of  charcoal,  see  Carho  A niniali.s  ixud  Carbo  Aninndis  rurifi- 
catus,  V.  S.  l)isj)ensatory,  ISth  edition,  i)ag»'  .'VJ().  For  most  decolor- 
izing opei-at  ions  of  thi'  i)haiinacist  on  the  small  scale,  the  solutions, 
melt<'d  fats,  oils,  etc.,  can  b«'  introduced  dire<'tly  U])on  the  aniuuil 
charcoal,  which  is  i)lacctl  in  a  funnel  and  i)revented  from  falling 
through  by  the  insertion  of  a  plug  of  absorbent  cotton,  or  it  nuiy  be 
arranged  in  an  ordinary  percolator,  and  the  cold  liquid  percolated 
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through  the  charcoal,  or  the  liquid  simply  agitated  with  the  charcoal 
and  the  mixture  filtered.  It  is  very  important  to  remember  that 
charcoal  absorbs  a  number  of  valuable  i)riuciples  used  in  medicine, — 
e.g.,  hitter  substances,  like  gentiopicrin,  aloin  ;  astringents,  like  tannin  ; 
alkaloifls,  like  quinine,  morphine,  strychnine,  cocaine,  etc.  Charcoal 
has  even  been  used  as  an  antidote  for  poisoning  with  the  alkaloids. 
It  should  always  be  used,  in  decoloration,  with  discrimination  and 
judgment,  or  it  may  be  found  that  in  striving  to  improve  the  appear- 
ance of  a  preparation  by  lessening  the  color  its  value  has  been 
sacrificed. 


CHAPTER    XIII 
SEPARATION   OF   IMMISCIBLE   LIQUIDS 

The  separation  of  liquids  which  are  mutually  soluble  is  usually 
effected  by  distillation,  if  one  or  both  of  the  li<iuids  are  volatile  (see 
page  140)  ;  but  the  separation  of  licjuids  which  do  not  mix  with  each 
other  is  generally  a  simpler  process,  and  the  object  of  this  chapter  is  to 
show  the  methods  at  present  in  use. 

Use  of  the  Pipette. — This  simple  instrument  consists  of  a  narrow 
tube  with  its  lower  end  drawn  out  to  a  capillary  orifice,  and  a  bulb, 
either  globular  or  elongated,  blown  in  it  near  the  top  ;  the  upper  edge 
is  usually  surrounded  by  a  smooth  glass  ring  to  strengthen  it.  It  is 
used  by  dipping  the  lower  orifice  into  the  liquid  that  is  to  be  sepa- 
rated and  applying  suction  with  the  mouth  at  the  upper  end  ;  the 
liquid  rises,  fills  the  bulb,  and,  if  the  end  of  the  moistened  forefinger 
is  applied  to  the  top,  the  li([uid  may  be  carried  some  distance  without 
running  out.  Fig.  31^8  shows  the  ordinary  form  of  the  instrument. 
Fig.  329  can  be  readily  made  from  a  glass  syringe  tube,  a  perforated 
cork,  and  a  piece  of  tube,  by  one  unskilled  in  glass  blowing.  Fig.  330 
shows  a  pipette  which  has  a  i)ieceof  sheet  rubber  tied  over  the  thistle 
shaped  toj).  If  pressure  is  applied  to  the  rubber,  the  air  is  partially 
expelled  ;  if  the  point  of  the  pipette  is  then  applied  to  the  licjuid  aud 
the  pressure  relaxed,  the  liquid  will  rise,  and  it  may  be  transferred 
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to  another  vessel.  A  modification  of  this,  where  a  rubber  bulb  is 
attached  to  the  pipette  and  used  in  a  similar  maimer,  is  seen  in 
Fig.  42. 

Use  of  the  Glass  Syringe. — The  glass  ear  syringe,  having  a  bulb 
blown  near  the  orifice,  is  very  useful  in  collecting  a  small  (juantity  of 
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Fig. 


oil  floating  on  top  of  a  liquid  contained  in  a  beaker  or  open  vessel. 
The  piston  of  the  syrinp;e  should  be  well  soaked  in  warm  water  before 
attempting  this  simple  but  delicate  operation. 

Use  of  the  Separating  Funnel. — This  instrument,  as  indicated  by 
its  name,  is  used  to  facilitate  the  sei)aration  of  immiscible  liquids.  It 
is  generally  a  funnel  having  a  gla.ss  st()])cock  in  its  neck  (see 
Fig.  331).  The  mixed  liquid  is  poured  into  the  funnel,  which 
is  placed  in  position  where  it  can  come  to  rest,  and  the  lower 
liquid  is  then  allowed  to  run  off  by  opening 
the  stopcock.  With  careful  use,  liquids  can 
be  separated  with  great  accui-acy  in  this  way. 
Where  the  liquid  is  ^  aluablt;  or  very  volatile, 
as  in  some  of  the  oils,  the  ghjbe  separator 
(see  Fig.  332),  or  the  pear  shaped  sejiara- 
tor  (see  Fig.  333),  which  can  be  securely 
stoppered  and  evaporation  prevented,  is  pre- 
ferred. In  the  assay  processes,  when  immis- 
cible liquids  are  to  be  separated,  this  latter 
form  is  invaluable,  because,  on  account  of  the 
narrowing  of  the  lower  portion,  the  point  of 
separation  of  the  liquids  can  be  more  accu- 
rately fixed. 

shaped  Mitchell's    Separator Dr.    Mitchell    de- 

separator  yj^^^j  ,j^  chcap  but  efficient  substitute,  for  the 
separating  funnel  (see  Fig.  334).  A  good,  well  pressed  cork,  C,  is 
fitted  into  the  throat  of  a  funnel,  E,  and  the  end  of  a  penliolder 
handle,  H,  or  other  suitable  wooden  rod,  is  whittled  to  a  flat  wedge, 
and  this  forced  into  the  cork  tightly.  The  lower  portion  of  the 
holder  is  notched,  and  the  upper  part  of  the  cork  is  tied  securely  to 
it,  or  a  wooden  pin  may  be  driven  through  it  and  the  cork,  to 
fasten  it.  It  is  used  by  forcing  tlie  cork  C  into  the  neck  of  the 
funnel,  pouring  in  the  liquids,  and,  when  they  have  separated,  lifting 
the  handle  IT  carefully  until  the  lower  liciuid  lins  entirely  escaped, 
and  then  pushing  it  down  tightly  to  stoj)  (he  Mow. 

Florentine    Receiver. — The  s«'])aiati()n  of   voliitile   oils   from  the 
water  which  usually  accompanic^s  them  during  distillation  is  a  very 
Fig.  335  Fig.  336 
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imi)ortant  part  of  their  process  of  nianufactuic.  Wliere  the  volatile 
oil  is  lighter  than  water,  the  form  shown  in  I""'ig.  3.'{r»  is  used.  The 
mixed  oil  and  water  collect  in  the  glass  receiver  during  distillation, 
the  oil  floating  on  the  top,  while  the  water  a.sc«'ndsllie  l>enl  lubelVom 
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the  bottom  ;  further  addition  of  distillate  cau.S(\s  an  overflow,  and  the 
water  from  the  bottom  (jf  the  receiver  is  discharged  through  the  tube 
into  a  suitable  vessel  :  then  the  receiver  becomes  filled  again  gradually 
as  distillation  i^rogresses.  The  proc«^ss  of  separation  is  continued 
automatically.  Where  the  oil  is  heavier  than  water,  the  method  is 
reversed,  and  provision  must  be  made  for  the  escape  of  the  water 
near  the  top  of  the  receiving  vessel.  Labor  may  be  saved  by  the  use 
of  a  long  necked  funnel,  or  by  placing  a  funnel  in  a  wide  tube,  so 
that  the  mixed  oil  and  water  may  be  conveyed  at  once  to  the  bottom 
without  the  liability  of  some  particles  of  oil  being  carried  over 
through  the  lateral  tube  and  necessitating  a  second  separation. 

Fig.  33G  shows  a  receiver  which  can  be  used  for  either  light  or 
heavy  oils,  one  or  the  other  tube  being  stopped  with  a  cork,  as  the 
case  requires. 


CHAPTEE    XIV 
PRECIPITATION 

Precipitation  is  the  process  of  separating  solid  particles  from  a 
solution  by  the  action  of  heat,  light,  or  chemical  substances.  The 
separated  solid  is  termed  a  precipitate ;  the  added  liquid  or  sub- 
stance which  produces  the  preciiiitate,  the  precipitant ;  the  liquid 
which  remains  in  the  vessel  above  the  precipitate,  the  supernatant 
liquid. 

The  precipitate  usually  falls  to  the  bottom  of  the  vessel.  It  nuiy, 
however,  remain  suspended  or  rise  to  the  top. 

The  objects  of  precipitation  in  pharmacy  are, — 

1.  To  obtain  conveniently  solid  substances  in  the  form  of  fine 
powder.     Example,  the  precipitation  of  calcium  carbonate. 

2.  To  effect  the  purification  of  solids.  Example,  the  precipitation 
of  pepsin  from  its  solution  by  sodium  chloride. 

3.  To  obtain  through  chemical  reaction  substances  which  are  in- 
soluble in  the  supernatant  liquid.  Example,  the  official  preparation 
of  red  mercuric  iodide. 

Precipitation  is  largely  used  in  testing,  as  it  frequently  affords  the 
most  ready  means  of  recognizing  chemical  substances  or  of  ascertain- 
ing their  purity.  A  great  many  pharmacopceial  tests  are  based  upon 
this  process.  The  color,  quantity,  and  character  of  the  precipitate 
are  all  taken  into  account.  The  terms  curdy,  granular,  flocculent,  ge- 
latinous, cri/stalUne,  bulki/,  and  others,  which  are  sufficiently  distinctive, 
are  used  to  define  the  peculiar  form  which  the  precipitate  assumes 
when  thrown  out  of  solution.  A  magma  is  a  thick,  tenacious  preci- 
pitate left  after  the  liquid  is  (h'canted. 

Methods  of  Effecting  Precipitation. — Precipitation  may  be  pro- 
duced in  many  ways.  If  solutions  containing  albuminous  matter  be 
heated,  a  flocculent  precipitate  of  coagulated  albumin  will  be  thrown 
down  ;  while  if  solution  of  the  silver  salts  be  exposed  to  the  light, 
precipitation  is  apt  to  take  plac«'.  l*reci])itation  will  usually  occur 
when  a  hot  saturated  solution  of  an  iim()r]>hous  substanc*'  is  allowed 
to  cool,  as  in  the  jjreparatioii  of  iintimony  ()xysul])liide,  oi"  when  to  a 
solution  is  abided  a  liciuid  in  which  llie  dissolved  sulislaiice  is  insolu- 
ble, 5US  when  strong  alcohol  is  udded  to  a  small  (|uaii1ity  of  mucilage 
of  acacia,  or  water  to  an  alcoholic  solution  of  guaiac. 

Precii)itation  is  most  generally  effected  by  the  reaction  of  chemical 
substances,  and  some  of  the  most  interesting  ])rocesses  in  ])harmacy 
are  the  results  of  this  method  of  jirochicing  ])recipitates.  When  acid 
solutions  iiie  brought  in  cctntact  with  alkaline  solutions,  insoluble 
precipitate's  are  sometimes  foiined,  !is  the  S(»lution  of  oxalic  acid  with 
linu'  Wider,  forming  calcium  oxalate'.  Hy  far  the  most  common 
metluxl  is  to  mix  ;i  solution  of  one  salt  with  a  solution  of  another, 
thereby  producing  :ni  insolnhle  pieeipitiite,  ;is  in  the  official  ])rooess 
22« 
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Fig.  337 


rreii(iitatiiit:  jar 


for  preparing  red  mercuric  iodide,  where  solution  of  mercuric 
chloride  and  solution  of  potassium  iodide  are  together  poured  into 
water.  The  methods  of  pro<iuoing  preoipitat<'S  are  numerous,  and 
will  be  noted  in  detail  under  the  head  of  the  respective  substances. 

Vessels  used  in  Precipitation. — Precipitating  vessels  should  be 
deep,  comparatively  narrow,  and  broader  at  the  bottom  than  at  the 
top  (see  Fig.  337).  Tliis  construction  i)ermits  the  precipitate  to 
occupy  less  height  in  the  vessel,  by  causing  it  to  si)read  out  upon 
the  bottom  ;  thus  tlie  supernatant  li([uid  can  be  more  thoroughly 
decanted,  the  particles  of  the  precipitate  will  lie  in 
closer  contact,  and  a  better  opportunity  is  gi\en  for 
the  escape  of  imprisoned  air  or  gas,  which  fre<|ueiitly 
exercises  a  buoyant  eft'ect  on  the  ijarticles  and  pre- 
vents their  subsiding  rapidly  and  closely.  Upon  the 
large  scale,  cedar  tanks,  of  the  shape  jast  described, 
may  be  used  ;  these  may  have  wooden  spigots  intro- 
duced, a  foot  or  so  apart,  so  that  the  supernatant 
liquid  may  be  conveniently  run  off. 

Manner  of  conducting  the  Process. — If  two  solu- 
tions are  used,  and  it  is  known  that  they  contain  the 
exact  quantity  of  solid  snbstance  to  react  mutually 
without  leaving  an  excess  of  one  or  the  other,  the 
order  in  which  the  liquids  are  mixed  is  immaterial  ; 
but  when  this  is  not  the  case,  and  the  precii)itant  is 
to  be  added  until  precipitation  ceases,  it  is  necessjiry 
to  proceed  with  caution.  The  precipitant  is  then 
added  gradually,  and,  where  acid  or  alkaline  solutions  are  used, 
litmus  paper  is  useful  in  indicating  the  approach  of  an  excess.  In 
other  Ciises  the  precipitate  may  be  allowed  to  subside,  and  the 
precipitant  slowly  drop{)ed  into  the  clear  liquid  abo\e  until  it 
is  noticed  that  further  addition  is  without  eftect.  If  the  ]U'ecipi- 
tate  is  too  bulky  to  subside  quickly,  the  whole  may  be  vigorously 
stirred  until  thoroughly  mixed,  a  small  portion  transferred  to  a 
small  plain  filter  (see  Fig.  338),  and  the  filtrate  tested  by  a  further 
addition  of  i)recipitant.  If  this  small  portion  is  weighecl.  or  meas- 
ured, or  is  a  known  proportion  of  the  wliole,  a  sinq?le  nudtiplication 
will  determine  about  the  (piantity  necessjiry  to 
complete  the  precipitation.  Ammonia  water  is 
one  of  the  most  useful  of  alkaline  ])rccipitants, 
because  an  excess  is  at  once  noticed  by  the  odoi-. 
This  is  easily  done  by  blowing  the  air  from  the 
surface  of  the  liquid,  thorougldy  stirring  up  the 
mixture,  and  then  noting  whether  it  smells  of 
ammonia. 

The  Production  of  Heavy  and  Light  Pre- 
cipitates.— Hot,  dense  solutions  nsually  i)roduce 
heavy  j)reci])itates,  and  such  i)recipitates  are 
more  I'eadily  washed  from  adherent  contaminating 
salts  than  those  which  an'  light  and  bulky.  An 
additional  advantage  is,  that  they  occu])y  less  space,  and  conse- 
quently their  dose  is  less  bulky.  A  good  example  of  this  is  found 
in  the  manufacture  and  use  of  heavy  and  light  magnesium  carlH)nate. 


Fig.  338 


Filter  (for  precipibitcs) 
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Collecting  and  washing  Precipitates.— In  small  operations  pre- 
fipitatt'.s  are  oollectetl  upon  plain  filters  (see  Fig.  838).  The  special 
ad\antagevS  of  siu'li  filters  in  this  respect  have  been  already  pointed 
out  on  piige  206.     On  a  larger  scale  muslin  strainers  are  generally 
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Fig.  340 
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Frame  and  strainer  for  pri'ci  pi  lutes 


Collecting  a  precipitate 

used.     These  are  suspended  on  frames,  as 

shown  in  Figs.  339  and  340.     In  washing 

preci]>itates  which  are  placed  on  strainers 

of  this  kind,  care  must  be  observed  to  close  up  the  fissures  which 

usually  appear  in  the  magma  after  it  has  l)een  allowed  to  stand  a 

short  time,  by  stirring  the  precipitate  thoroughly  l)efore  adding  more 

water.     (See  Lotion,  Decautation,  pages  198  and  199). 


CHAPTER    XV 
CRYSTALLIZATION 

Crystallization  is  the  process  whereby  substances  are  caus(id  tc 
assume  certain  determinate  forms  called  crystals.  These  are  distinc- 
tive, and  when  perfect  are  l)Ouuded  by  geometrical  surfaces.  Those 
substances  which  are  not  crystal lizable  are  teimed  auwrphous.  The 
objects  of  the  process  are  to  increase  the  purity  and  to  enhance  the 
beauty  of  chemical  substanc(«.  The  descriptions  of  the  crystalline 
forms  assumed  by  bodies  form  the  basis  of  the  interestiuj^  science  of 
crystallography.  In  a  work  of  this  kind  it  is  impossible  to  give  more 
than  a  very  brief  sketch  of  the  outlines  of  the  classification,  since  the 
practical  process  of  crystallization  must  receive  the  most  attention. 
(See  Dana's  Mineralogy,  Kopp's  Kyrstallographio,  Miller's  Miner- 
alogy, etc.).  Every  crystallizable  body  invariably  assumes  its  own 
characteristic  form,  or  in  some  form  directly  derived  from  it  or  re- 
lated to  it  by  a  simple  law,  and  in  order  to  classify  them  crystallog- 
raphers  recognize  at  the  present  time  six  systems,  to  one  or  other 
of  which  every  crystal  is  referred.  A  seventh  system  is  sometimes 
conceded,  but  the  occurrence  of  crystals  belonging  to  it  has  not  been 
demonstrated  with  certainty. 

The  following  definitioiLS  should  be  well  understood  :  The  plane 
surfaces  bounding  a  crystal  are  termed  faces ;  when  two  contiguous 
faces  intersect,  an  edge  is  foinied  ;  an  angle  is  formed  when  three  or 
more  faces  intereect. 

The  faces,  edges,  or  angles  of  a  perfect  crystal  have  equal  faces, 
edges,  or  angles  opposite  to  them,  and  if  tin;  middh"  ])oints  of  the 
opposite  faces  or  edges,  or  tlu;  opposite  angles,  be  joined  by  straight 
lines,  the  point  at  which  these  lines  intersect  will  be  the  centre  of  the 
crystal.     The  lines  drawn  thiougli  this  point  are  calh'd  axes. 

When  the  same  body  crystallizes  in  two  or  more  forms  belonging  to 
different  systems,  it  is  said  to  be  dimorphous,  irhnorphous,  polymor- 
phous, etc.  When  different  substances  crystallize  in  the  Siime  form, 
they  are  said  to  be  isomorphous. 

Prisvmtic  (or  prism-like)  crystals  are  those  which  are  extended 
principally  in  the  direction  of  their  longest  axis.  Tabular  crysdds  are 
those  crystallizing  in  Hat  plates  ;  laminar,  those  crystallizing  in  thin 
plates ;  acicular,  those  which  are  needle  shaped,  etc. 

Other  terms  are  used  to  describe  the  physical  chai"act«>rs  of  crystals, 
which  are  readily  nnderstood  and  are  not  technical  in  tlieir  meaning. 

The  systems  of  (classification  aie  l)ased  ni)on  tlie  length  and  relative 
position  of  tin'  axes  (tf  llie  crystal.  Those  in  which  the  th ice  axes 
intersect  at  i-iglit  angles  are  termed  orthmnrtrie ;  and  when  tlu'  angles 
caused  by  their  intersection  are  obliciue,  they  are  called  cli noun  trie. 
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Systems  in  Crystallography 

I.  Monometric,  or  Regular  System. — The  crystals  have  three  axes 
of  equal  k'ugth  iutersecting  at  riglit  angles  (see  Figs.  341,  342,  343, 
and  344). 


Fig.  341 


Fig.  342 


Fig.  343 


Octahedron 


Fig.  344 


H.  Dimetric,  or  Quadratic  System. — The  crystals  have  three  axes, 
two  of  which  ai-e  equal,  the  other  (liferent  in  length,  all  intersecting 
at  right  angles  (see  Figs.  345,  346,  347,  and  348). 


Fig.  345 


Fig.  346 


Fig.  347 


Fig.  348 
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L£JZ7 


Kight  square  or 
(liinctric  prism 


Square  prism,  Square  priHm, 

pyrainiiliil  Niiinuiits  pyruiiiidul  summits 


III.  Trimetric,  or  Rhombic  System. — The  crystals  have  three  axes 
of  unequal  length,  all  intersecting  at  right  angles  (see  Figs.  349,  350, 
351,  and  352). 


Fig.  349 


KliDiiiliic  jirism 


Fig.  350 


Fig.  351 


-y- 


Rkunihic  prism, 
pyramidal  sumiiiitx 


Fig.  352 


Rhombic  octahedron 
(  |iartially  truncated) 


IV.  Hexagonal,  or  Rhombohedric  System. — The  crystals  have 
four  axes,  llircc  {}l'r</ual  Iciiglli,  in  the  saiiic  |)Iane,  and  inclined  to  one 
another  at  angh's  of  CA)°.  Thr  Inurth  axis  is  (liferent  in  length,  and 
intei-sects  the  ])lane  of  tin'  nihcr  three  at  right  angles  (see  Figs.  353, 
354,  355,  and  350). 


Fig.  353 
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Fig.  354  Fig.  355  Fig.  356 


Hexagonal  prism 


Double  hexa(;onal 
pyramid 


t^^ 


Hexagonal  prism 

( truncated) 


Hexagonal  prism, 
pyramidal  summita 


V.  Monoclinic,  or  Oblique  Prismatic  System. — The  crystals  have 
three  axas  of  nnequal  length,  two  of  which  are  obIi(iuely  inclined  to 
each  other,  the  other  axis  forming  right  angles  with  these  two  (see 
Figs.  357,  358,  359,  and  360). 


Fig.  357 


Fig.  358 


Fig.  359 


Fig.  360 


— .W--- 


Monoclinic  prism 


Monoclinic  prism 
(partly  truncated) 


Monoclinic  prism, 
pyramidal  summita 


VI.  Triclinic,  or  Doubly  Oblique  Prismatic  System. — The  crys- 
tals have  three  axes  of  uneqiuil  length,  all  obliquely  inclined  to  one 
another  (see  Figs.  361,  362,  363,  and  364  j. 


Fig.  .361 


Fig.  362 


Fig.  .363 


Fig.  364 


Triclinic  prism 


Triclinic  octahedron 


Triclinic  nctahtdmn 
(partly  truncatod) 


The  Diclinic  System,  if  recognized,  would  have  three  axes,  two  at 
right  angles  to  eacli  other,  the  thinl  ol»li(|ue  to  the  other  two. 

Determination  of  Crystalline  Form. — Tlu'iucthod  of  determining 
the  position  of  a  crystal  in  one  or  other  of  the  systems  above  noted  is 
to  measure  the  inclination  of  the  angles  which  the  faces  of  the  crystal 
make  with  one  another.  From  the  data  obtained  the  length  and  in- 
clination of  the  axes  are  calculated.  The  hand  goniometer  or  Wollas- 
ton's  reflecting  goniometer  is  used  to  mejisure  the  angles. 

Cleavage. — If  a  crystal  of  ])otassium  ferrocyanide  or  a  jiiece  of 
mica  is  broken  and  examined,  it  will  l)c  nutict'd  that  the  cohesion  of 
the  particles  is  less  in  one  direction  than  in  any  other,  and  if  the  blade 
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of  a  knife  is  inserted  in  the  edge,  the  crystal  may  be  easily  split  or 
cleft.  Other  crystals  possess  this  i^roperty,  but  to  a  greatly  varying 
extent.     Perfect  crystals  may  sometimes  be  formed  by  cleavage. 

The  process  of  crystallization  generally  takes  place  when  a  body 
passes  from  a  liquid  or  a  gaseous  condition  into  the  solid  state.  A  few 
instances  are  known  where  amorphous  solids  become  crystalline  with- 
out becoming  liquefied,  as  in  iron  or  brass  wire,  sulphui-,  barley  sugar. 

Methods  of  Olrtaining  Crystals. — 1,  By  fusion  and  ])artial  cooling. 
2.  By  sublimation.  3.  By  deposition  from  supersaturated  solutions 
as  they  cool.  4.  By  depovsition  from  solutions  during  evaporation. 
5.  By  deposition  from  solutions  upon  i)assing  through  them  a  gal- 
vanic current.  6.  By  precipitation.  7.  By  the  addition  of  a  sub- 
stance having  a  strong  affinity  for  water. 

1.  By  Fusion  and  Partial  Cooling. — Substances  which  have  low 
melting  points,  like  sulphur,  camphor,  and  iodine,  and  some  of  the 
metals,  like  bismuth,  antimony,  etc.,  may  be  crystallized  in  this  way. 
To  obtain  crystals  of  a  substance  like  sulphur,  it  should  l)e  melted  in 
a  deep  vessel  and  then  allowed  to  cool,  so  that  a  crust  will  be  formed  ; 
a  hole  is  then  made  in  the  crust,  and  a  smaller  one  on  the  opposite 
side  ;  the  vessel  is  now  inclined  toward  the  side  having  the  larger 
hole,  and  the  melted  substance  runs  off ;  when  the  surfaces  inside 
are  examined,  they  will  be  found  studded  with  crystals.  If  the 
quantity  of  material  used  is  large,  and  the  mass  has  been  gradually 
cooled,  the  crystals  will  be  large  and  distinct.  The  crust  should  be 
perforated  as  soon  as  it  is  fairly  formed,  and  the  iluid  contents 
quickly  remoA  ed. 

2.  By  Sublimation. — This  is  one  of  the  most  useful  methods  of 
obtaining  crystals  (see  Sublimation,  ])age  Kit ). 

.3.  By  Deposition  from  Supersaturated  Solutions. — This  is  the 
method  by  far  most  frequently  employed  to  ol)tain  crystals.  The  so- 
lution of  the  substance  is  generally  efi'ected  by  the  use  of  heat  (see 
Solution).  This  solution  should  be  filtered,  and  evaporated  to  the 
proper  degree,  and  this  latter  part  of  the  operation  is  the  most  im- 
portant in  determining  the  size  and  beauty  of  the  crystals.  As  a 
rule,  concentrated  solutions  i)roduce  small,  ill  defined  crystals,  while 
comparatively  dilute  solutions,  ])rovided  they  are  sui)ersalurated, 
produce;  crystals  of  more  perfect  form.  I'lie  pro])er  (U'gree  of  con- 
centration must  always  depend  upon  the  solubility  of  the  substance. 
If  very  soluble,  th<'  solution  should  not  be  saturated  at  tlu'  boiling 
temperature,  or  the  crystals  Avill  be  very  small  and  so  thoroughly  in- 
terlaced that  it  will  be  difficult  to  wawh  them  ;  if  a  portion  of  the 
evaporating  solution  is  transferred  to  a  glass  or  porcelain  ]>late  and 
allowed  to  cool,  the  rapidity  with  which  the  small  quantity  of  solu- 
tion crystal lize><,  and  the  amount  of  crystals  obtained,  form  a  basis 
for  Judgment.  Upon  the  large  scale,  in  orth'r  to  secure  a  uniform 
product,  it  will  be  found  that  thesi)eci(ic  giavity  of  the  solution  at  a 
definit<'  t<'mperature,  the  t4'm|>eralure  of  the  air,  and  the  (juantity  of 
the  solution  must  l)e  c<»nsidered.  These  ])oints,  however,  can  be  ob- 
tained only  by  experience,  and  alter  a  i)ractical  trial  with  each  .sub- 
stance. It  is  a  good  habit  to  ke<'p  a  record  at  each  operation  of  the 
specific  gravity  and  tempeiature  of  the  solution  which  is  set  aside  to 
crystallize,  and  note  the  character  of  the  product.     If  the  substance 
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is  not  very  soluble,  the  solution  should  be  evaporated  until  -a pellicle 
or  crust  is  tbrnied  upon  I  he  top,  and  then  set  ;iside. 

Perfect  rest  foi-  a  sohition  <lesi;:;iied  i'or  crystallization  must  be  se- 
cured, if  well  detined  crystals  are  want<'d,  and  the  solution  must  not 
be  cooled  quickly.  When  small  crystals aie  desired,  lus  in  the  case  of 
magnesium  or  zinc  sulphate,  the  solution  should  be  cooled  (piickly, 
with  constant  a,i;itation.  This  pnuluces  a  great  many  nuclei,  an«i 
prevents  the  gradual  deposition  of  the  particles  in  regular  order  upon 
one  nucleus,  which  is  so  essential  to  the  formation  of  the  perfect 
crystal.  There  are  several  ])lans  to  choose  from,  for  preventing  rapid 
cooling.  If  the  liquid  is  placed  in  an  evaporating  dish,  an<l  heated 
in  a  sand  bath  or  water  bath  until  e\  ;ii)oiate<l  to  the  pioper  jxtint, 
the  whole  may  beset  away  withouti  disluibing  them,  to  cool  slowly 
together  ;  or  the  dish  may  be  placed  in  a  warm  room  which  is  slowly 
cooled  ;  or  it  may  be  enil)ed<h;d  in  a  blanket  or  in  woollen  cloths, 
covered,  and  set  ;iside.  Having  arranged  the  dish,  it  must  Ihj  left 
absolutely  undisturbed  until  all  the  crystals  have  separated.  If 
jarred  or  knocked  after  the  crust  has  once  formed,  the  crystals  will  be 
mere  confused  masses. 

Use  of  Nuclei. — It  has  long  been  known  that  if  a  smooth  glass  rod 
having  a  single  scratch  ui)on  it  be  placed  in  a  solution  ready  to  crys- 
tallize, crystals  will  first  attach  theuLselves  to  the  scratched  part,  and 
the  smooth  part  of  the  rod  will  frequently  not  have  any  separate 
crystals  upon  it.  Rough  surfaces,  by  otiering  more  points  of  adhe- 
sion, attract  the  nuclei  upon  which  the  crystalline  body  is  subse- 
quently deposited.  It  is  for  this  reason  that  strips  of  wood  or  lead 
are  frequently,  suspended  in  liquids  intended  for  crystallization,  while 
in  the  manufacture  of  rock  candy,  t  breads  are  usually  strung  across  the 
crystallizing  tubs  at  regular  intervals,  columnar  nnisses  of  fine  crys- 
tals being  thus  produced.  Per- 
fect geometrical  crystals  may  be 
obtained  by  the  practice  of 
"nursing,"  which  consists  in 
selecting  from  tln'ordinary  stock 
as  perfect  a  crystal  as  can  be 
found  for  the  nucleus,  and  then 
suspending  it  by  a  horsehair  or 
piece  of  sewing  silk  iii  a  warm 
saturated  solution  of  the  salt. 
Prof.  J.  U.  Lloyd  coutributed 
to  New  Remedies,  in  1S7!>,  pages  !>S.  133,  1<)2,  sonu^  interesting  notes 
on  the  ])roduction  of  perfect  crystals.  Figs.  3(5")  and  3(!(>  illustrate 
the  method  of  "growing"  })erfect  crystals. 

Retardi-.d  Cri/stdllization. — Warm  saturated  solutions  of  various  s;dts, 
particularly  if  contained  in  chemically  clean  vessels,  protected  from 
the  dust,  and  left  at  absolute  rest  until  cooled,  usually  fail  to  crystal- 
lize. If  the  receptacle  is  shaken  orjarr«'d.  oi-  if  a  crystal  from  which 
the  solution  has  been  made,  or  any  (»ther  solid  substance,  is  drop])ed 
into  it,  crystallization  sometimes  takes  ])lace  in  an  instant,  and  con- 
siderable heat  is  evolved.  This  is  ]»articnlarly  noticed  with  sjdts 
capable  of  crystallizing  with  nunc  than  one  molecule  of  water,  ;is 
sodium  sulphate,  sodium  carbonate,  etc. 


Fig.  365 


Fig.  366 


"  Orowiiig"  orystivls 


"  GrowiuK  "'  crystals 
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4.  By    Deposition    from    Solutions    during    Evaporation This 

process  is  not  so  frequeutly  resorted  to  as  tliat  of  cooling  from  hot 
saturate*!  solutions,  l)ut  it  is  especially  useful  where  the  liquid  is  more 
volatile  than  water,  as  alcohol,  ether,  petroleum  beuzin,  chloroform, 
and  upon  the  small  scale  for  experimental  purposes,  or  in  the  processes 
of  original  investigation.  There  are  some  instances  in  manufacturing 
pharmacy  where  the  method  is  used,  but  in  the  case  of  volatile  liquids 
the  expense  attending  their  loss,  if  spontaneously  evaporated,  is  great, 
and,  a«  a  usual  thing,  rapid  evaporation  or  recovery  of  the  solvent  by 
distillation  cannot  be  used  where  large  and  distinct  crystals  are 
desired.  Beautiful  crystals  are  often  made  from  aqueous  solutions  of 
substances  that  are  allowed  to  evaporate  slowly  in  a  warm  room  for 
several  months.  The  quantity  of  liquid  and  the  amount  of  solid  in 
solution  have  a  great  iutluence  in  enhancing  the  beauty  of  the  product. 
For  this  reason  it  is  usually  imjiossible  for  the  pharmacist  operating 
on  the  small  scale  to  vie  with  the  manufacturer  in  producing  massive 
crystals  ;  there  is  compensation,  however,  to  the  pharinacist  in  obtain- 
ing increjised  knowledge  of  the  properties  of  medicinal  chemicals  and 
absolute  knowledge  of  their  purity. 

5.  By  Deposition  from  Solutions  upon  passing  Feeble  Electrical 
Currents  through  them. — This  method  is  mentioned  in  this  connec- 
tion because  Becquerel  and  others  have  produced  crystals  of  metals 
and  metallic  oxides  by  the  slow  but  continuous  action  of  feeble  elec- 
trical currents  through  the  solutions,  kept  up  for  months,  sometimes 
for  years.  Gold  and  copper  may  be  beautifully  crystallized  in  this 
way. 

0.  By  Precipitation. — Crystals  are  produced  in  some  cases  by  the 
precipitation  resulting  from  the  mixture  of  certain  solutions,  and  in 
other  ways.  (See  Precipitation. )  The  crystals  formed  by  this  method 
are  granular,  and,  on  account  of  their  rapid  growth,  are  not  well  de- 
fined. A  ci-ystalline  precipitate  of  acid  potassium  tartrate  is  produced 
when  solution  of  potassium  hydroxide  is  added  to  a  strong  solution  of 
tartaric  acid. 

7.  By  the  Addition  of  a  Substance  having  a  Strong  Affinity  for 
the  Liquids  of  the  Solution. — This  method  of  i'lfecting  the  crys- 
tallization of  a  solid  is  resoited  to  in  some  special  cases.  If  calcium 
chloride  is  added  to  an  a<|ueous  solution  of  sodium  chIori<le,  the  latter 
crystallizes  out.  Alcohol  mixed  Mith  a  solution  of  jtotassium  nitrate 
cansi's  the  crystallization  of  the  salt,  because  alcohol  an<l  water  unite, 
and  the  potassium  nitiale  is  not  soluble  in  the  mixture,  'i'he  crys- 
tallizati(Mi  of  sugar  is  fre(|uently  obs»'rved  in  syrui>s  to  which  alcoliol 
in  the  form  of  a  tincture  or  fluidextract  has  been  atkled,  and  this  is 
often  a  source  of  annoyance  to  the  pharmacist. 

Water  of  Crystallization. — Many  substances  in  the  act  of  crystal- 
lizing combine  with  water.  an<l  the  water  so  combined  is  tenned  water 
of  rn/.sldlli-dtiou.  The  same  substance  does  not  always  contain  the 
sjime  number  of  molecules  of  water  of  crystallization.  Sodium  car- 
bonate, for  instaui-e,  usually  contains  t«'n  molcculi's.  At  higlier  tem- 
peratures it  may  1m' made  to  crystallize  with  eight  or  with  but  live  mole- 
cules, and  undef  some  circumstances  it  contains  but  one  inoh'cule  of 
water.  This  c(»nd)ination  with  water  must  be  carefully  distinguished 
from  the  mechanical  retention  of  water  in  the  intei-sticcs  of  crystals, 
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Fig.  367 


which  takes  place  particularly  wlieic  llie  crystals  are  large  and  have 
been  formed  rapidly.  Water  retained  in  this  way  is  termed  Intersfituil 
water,  or  water  of  decrepitatloa,  be(;ause  it  is  the.  cause  of  the  decrepita- 
tion of  bodies  when  exposed  to  heat.  The  sudden  exi)ansion  of  the 
water  causes  the  substance  to  crackle  and  burst  into  fia^inents.  Crys- 
tals containing  combined  water  lose  pait  of  it  on  exposure  to  the  at- 
mosphere, and  the  transparency  noticed  when  the  crystal  was  fresh  is 
replaced  by  opacity  and  the  formation  of  a  dry  powder  on  the  surface. 
This  change  is  termed  efflorescence.  There  are  very  few  substances 
which  will  part  with  all  their  water  of  crystallization  at  ordinary 
temperatures,  nearly  all  requiring  a  high  heat  to  effect  the  object. 
The  act  of  driving  off  the  water  and  reducing  the  crystals  to  the  form 
of  a  dry  powder  is  called  exsiccation.  Some  sul)stances  abscn-b  water 
from  the  atmosphere,  and,  instead  of  becoming  dry,  grow  moist,  and 
in  some  cases  are  converted  entirely  into  liquids.  Such  substances 
are  said  to  be  hygroscopic,  and  the  act  is  termed  deliquescence.  A  good 
example  is  found  in  potassium  carbonate  which  has  been  exposed  to 
moist  air. 

Mother  Liquor. — The  licfuid  remaining  after  the  crystals  have 
formed  is  called  mother  li(pior,  and  still  contains  some  of  the  salt  in 
solution.  This  liquid  retains  as  much  of  the  solid  as  the  solubility  of 
the  latter  and  the  temperature  will  ixMinit.  It  may  l)e  e\ aporated, 
and  another  crop  of  crystals  obtained,  if  desired.  Where  two  salts 
are  in  solution,  it  is  obvious  that  the 
more  soluble  salt  must  exist  in  largest 
proportion  in  the  mother  liquor. 
Hence  salts  are  frecpiently  separated 
from  each  other  by  taking  advantage 
of  their  difference  in  solubility. 
Thus  ciuchoniue  is  separated  from 
quinine.  The  process  is  termed 
fractional  cri/staltizafion. 

Crystallizing  vessels  should  be 
deep,  and  made  of  rough  glazed 
stoneware  or  porcelain.  On  the  large 
scale,  wooden  tanks  or  vats  are  em- 
ployed. The  Appert  glass  tanks 
with  heavy  glass  covers  are  very 
useful,  as  they  cannot  color  the  crys- 
tals or  liquid  (see  Fig.  8(57).  lu 
the  crystallization  of  alum  the  staves 
of  the  vats  are  retained  in  place  by 
iron  hoops,  which  may  be  tightened 
or  loosened  by  screw  bolts.  Alter 
the  solid  crust  of  alum  is  formed 
around  the  sides  and  bottom,  the  hoops  ai-e  loosened,  tin'  staves  re- 
moved, and  a  hole  chiselled  through  the  side  crust  near  the  bottom, 
to  permit  the  mothei-  water  to  esca|>«'. 

Collection,  Draining,  Washing,  and  Drying  of  Crystals. — I^pon 
the  small  scale  it  is  usually  snlVicient,  after  the  mother  water  is  de- 
canted, to  break  the  crust  of  crystals,  and,  having  dn»i)])ed  a  few  pieces 
of  clean  broken  gliuss  in  the  thioat  of  the  funnel,  to  place  the  crystals 
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upon  them  and  drain  thorouglily.  They  are  then  to  ])e  washed  by 
pouring  water  carefully  and  sparingly  upon  them.  If  the  crystals  are 
very  solu])le  in  water,  and  it  is  n«'ccssary  to  free  tlicin  entirely  from 
mother  liipior,  they  must  either  he  washed  with  alcohol  or  some 
liquid  in  which  they  are  not  so  soluble,  or  with  ice  cold  water,  used 
very  carefully  but  (juickly  by  jxturiiig  it  drop  by  drop  upon  the 
crystals,  so  that  the  smallest  quantity  will  suflice.  After  diainiug, 
they  may  be  transferred  to  a  double  sheet  of  filtering  paper,  placed 
on  a  bed  of  two  or  three  newspapers  or  cloths,  loosely  covered,  and 
removed  to  a  dry  atmosphere.  If  the  crystals  are  liable  to  effloresce, 
they  should  be  turned  several  times,  and  bottled  as  soon  as  fairly  dry. 
Deliquescent  crystals,  like  those  of  chromium  trioxide,  may  be  dried 
by  spreading  them  on  a  clean,  i-ed  pressed  brick  in  a  diy  rooiu.  The 
mothei-  water  will  be  gradually  absorbed  by  the  brick,  and  as  soon  as 
the  crystals  are  dry  they  are  transferred  to  a  close  vessel. 

Intermediate  crystailization  is  a  term  used  to  define  the  process 
of  crystallizing  a  substance  which  iscom])aratively  insoluble  in  sim])]e 
solvents,  by  causing  it  to  dissolve  in  a  hot  solution  of  another  sub- 
stance. Of  course  the  latter  should  be  very  solulde.  The  wliole  of 
the  ordinarily  insoluble  salt  will  entirely  crystallize  out  at  the  first 
attempt.  Eed  mercuric  iodide  may  be  made  to  crystallize  in  this  way 
in  brilliant  scarlet  crystals  by  dissolving  it  in  a  hot  solution  of  sodium 
chloride,  potassium  iodide,  or  mercuric  nitrate. 
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By  granulutiou  is  meant  tlic  process  of  healing  tlie  solution  of  a 
oliemical  mibstance,  witli  constant  stirrinjif,  until  the  moisture  ba.s 
evaporated,  and  a  sabulous,  coarse  ji^rained  ])o\\'der  is  ])roduced.  It 
is  a  convenient  method  of  ()l)tainin<i^  many  substances  in  the  form  of 
powder.  Indeed,  the  practical  advantaj::es  of  granulated  ])o\vdei-s  are 
so  w(^ll  recojjjnized  now  at  the  i)rescri])tion  counter,  that  their  use  in 
])referenc(;  to  lai'<^e  crystals  israi)idly  exteii<lin^.  This  is  })articularly 
the  case  with  salts  which  are  not  veiy  solulde  in  water,  or  which  are 
commonly  found  in  commerce  in  hard,  tou<i,h,  crystalline  lumi)s  or 
lujusses.  The  process  of  grainilation  is  one  which  recpiires  care,  but 
no  great  amount  of  skill.  The  solution  of  the  substance  is  generally 
evaporat<Ml  rapidly  until  a  pellicle  forms  upon  the  surface.  Tlien  the 
heat  is  moderated,  in  order  to  prevent  spurting  and  caking.  Great 
care  must  be  exercised  at  this  stage  of  the  i)roc«\ss  ta  stir  the  mass 
constantly,  as  the  tendency  to  form  a  ci-ust  on  the  bottom  is  very  great, 
and  when  this  hard  crust  is  broken  up  by  the  stirrer  it  is  very  ditlicult 
to  avoid  the  formation  of  lumps  ;  l)ut  if  the  crust  is  not  allowed  to 
form,  by  keeping  the  bottom  of  the  dish  clean  through  constant  stir- 
ring, the  salt  will  separate  in  distinct  grains,  which  will  not  adhere  to 
each  other.  Toward  the  end  of  the  i)rocess  the  heat  should  be  very 
moderate,  and  the  product  should  b6  intro- 
duced at  once  into  a  dean,  warm,  dry 
bottle. 

Granulated  effervescent  salts  wei-e  for- 
merly made  l)v  mixing  the  dry  powdei-s 
with  dry  tartaric  acid  and  sodium  bicar- 
bonate and  moistening  the  mixture  with 
strong  alcohol.  The  pasty  m;uss  was  passed 
through  a  sieve,  and  the  granules  <lried 
quickly  in  a  hot  room,  sifted,  and  tilled  into 
bottles,  which  were  hermetically  sealed  (o 
prevent  the  access  of  moist  air. 

The  ase  of  alcohol  in  making  granulated 
effervescent  salts  is  expensi\-e,  and  an  im- 
])rovement  was  made  by  using  citric  acid  to 
replace  a  part  of  the  tartaric  acid.  The 
molecule  of  water  of  crystallization  in  citric 
acid   is   liberated  when    heated    in  contact 

with  the  sodium  bicarbonate,  and  this  furnishes  just  suflicient  water 
to  make  a  pasty  nuiss,  M-ithout  causing  much  loss  of  carbonic  acid  :  by 
quickly  drying  the  granules  luither  chemical  action  is  jirevented. 

In  1903  E.  Fullerton  Cook  impi-oved  this  method  by  mixing  the 
powders  on  a  glass  ]>late  and  gently  healing  in  an  oven.  \\'hen  the 
mirture  becomes  moist,  it  is  manipulati'd  with  a  w(K»(len  spatula  to 
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make  it  uniform  in  consistence,  and  rubbed  through  a  coarse  tinned 
iron  sieve  and  the  granulCvS  dried  in  the  oven.  Fig.  368  shows  a  con- 
venient oven  for  this  use.  A  gas  stove  or  wickless  blue  flame  stove 
may  be  employed,  and  it  is  possible  for  a  pharmacist  to  make  granu- 
lated effervescent  salts  on  the  small  scale. 

Exsiccation  is  the  process  of  depriving  a  solid  crystalline  substance 
of  its  water  of  crystallization  or  moisture  by  heating  it  strongly. 

The  product  is  usually  a  fine  powder,  and  the  original  crystalline 
condition  of  the  substance  may  be  restored  by  redissolvyig  it  and 
evaporating  the  solution.  The  process  is  conducted  by  exposing  the 
crystals  to  the  air  or  a  warm  temperatui-e  until  they  are  effloresced, 
and  then  gradually  heating,  with  stirring,  until  they  ceavse  to  lose 
weight ;  the  residue  is  then  powdered  and  kept  in  well  stoppered 
bottles.  The  object  of  exsiccation  is  to  increavSe  the  strength  of  sub- 
stances and  thereby  fit  them  for  special  applications.  For  instance, 
exsiccated  ferrous  sulphate  is  preferred  as  an  ingredient  in  pills, 
because  sixty  grains  contain  as  much  ferrous  sulphate  as  one  hundred 
grains  of  crystallized  ferrous  sulphate,  and  the  pills  can  therefore  be 
made  one-third  smaller.  The  mass  is  also  much  more  readily  formed 
from  the  finely  powdered  exsiccated  salt. 
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Dialysis  is  the  process  of  separatiiif;-  crystal lizable  substances  from 
those  which  do  not  crystallize,  by  placing;  a  mixture  of  tlu'ir  sohitioiis 
upon  a  porous  diaphraji,in  which  has  its  under  sui-face  in  contact  witli 
water.  This  remarkable  process  was  discovered  by  Graham  in  ISGl. 
He  termed  the  substiiuces  which  had  the  i)Owerof  p;ussin<<  throuj^h  the 
septum  or  diapliragni  cri/sfaUoid.s,  because  they  always  ha\e  tlie 
crystalline  form,  and  those  which  remained  upon  tlie  diai)liragni 
colloids,  from  their  resemblance  to  j;elatin  and  because  they  never 
crystallize.  He  also  pointed  out  the  differences  between  the  two  classes. 
Crystalline  bodies,  or  crystalloids,  are  diffusible,  brittle,  hard,  with 
clearly  defined  angles  and  flat  faces.  Their  solutions  are  free  from  vis- 
cosity, and  their  reactions  enei-getic  and  quickly  effected.  (Example, 
strychnine. )  Colloidal  bodies,  on  the  other  hand,  are-  not  diffusible. 
They  are  tough,  with  more  or  less  softness  of  texture.  The  mathemati- 
cally arranged  angles  and  faces  of  crystals  are  replaced  in  <'olloids  by 
rounded,  irregular  outlines,  the  fracture  often  being  curved  or  con- 
choidal.  Water  of  crystallization  is  rej^laced  by  water  of  gelatination, 
and  the  solution  of  colloids  is,  when  concentrated,  viscous  or  gummy, 
and  their  reactions  are  sluggish  or  inert.  (Examj)le.s,  gum,  glue, 
starch,  dextrin,  gelatin,  albumin,  extractive  matter. ) 

A  thin  layer  of  gelatin  interposed  between  two  licpiids  offers  no 
obstacle  to  the  passage  of  the  crystalloids  from  one  to  the  other,  while 
it  completely  prevents  the  passage  of  the 
colloids.  This  property  belongs  not  only 
to  gelatin,  but  to  other  substances  having 
a  similar  molecular  constitution,  as  blad- 
der, parchment,  etc.,  of  which  the  most 
convenient  is  the  texture  known  as  parch- 
ment paper,  prepared  by  immei-sing  un- 
sized paper  in  a  cold  mixture  of  two 
measures  of  sulphuric  acid  and  one  of 
water,  and  subsequently  Wiishing  it  thor- 
oughly to  free  it  from  acid. 

Upon  the  principles  stated  above  Prof. 
Graham  contrived  a  very  simple  api)a- 
ratus  which  he  called  the  dialyzer  (see 
Fig.  870).  It  consists  of  two  parts,  one 
a  circular  glass  recipient  (B),  about  a  foot 

in  diameter  and  six  inches  deep,  the  other  (  A")  a  similar  circular  vessel, 
from  six  to  ten  inches  in  diametei-  and  about  two  inches  deep,  made 
of  hard  rubber,  celluloid,  glass,  or  some  similar  substanc*',  and  the 
bottom  of  a  circular  ])iece  of  i)arclnuent  paper,  the  edges  of  which  are 
brought  over  the  lower  rim  of  the  inner  vessel  neaily  to  the  top,  and 
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fastened  securely  outside  of  it  by  a  string  or  by  a  narrow  rubber 
band.  The  first  part,  or  circular  basin,  is  to  receive  distilled  water, 
and  should  contain  from  five  to  ten  times  the  quantity  of  the  liquid 
that  may  be  introduced  into  the  smaller  vessel.  The  latter  is  to  float 
upon  the  surface  of  the  water  in  the  former,  and  is  to  receive  the 
liquid  to  be  submitted  to  dialysis,  which  should  not  be  more  than 
half  an  inch  deei)  on  the  paper  bottom.  It  is  im])oitant  that  the 
parchment  paper  employed  sliould  have  no  rent  or  ai)ejture,  and 
should  be  brought  well  up  and  secured  on  the  outside  of  the  inner 
vessel  to  prevent  the  liquid  Irom  passing  between  them.  If  any  liquid 
containing  a  mixture  of  colloidal  and  crystalloidal  matter  be  placed 
in  the  floating  vessel,  after  some  hours  it  will  be  found  that  a  portion 
of  the  latter  has  pavssed  through  the  ])archment  papei",  and  is  lield  in 
solution  by  the  distilled  water  of  the  hirger  vessel,  while  the  colloidal 
matter  remains.  The  distilled  water  thus  imi)r('gnated  is  called 
the  diffusate.  The  parchment  paper,  or  any  similar  material  used 
as  the  sex)tum,  is  a})plicable  to  the  dialysis  of  substances  lield  in 
aqueous  solution  oidy,  and  will  not  answer  for  alcoholic  or  ethereal 
liquids.  The  hard  rultber  sieve,  which  has  been  already  noticed  (see 
Fig.  371),  makes  an  excellent  dialjzer  if  floated  upon  i)ure  water  in 
an  evaporating  dish  or  beaker.  Fig.  372  shows  another  form,  in 
which  the  glass  dialyzer  has  its  upper  edge  expanded  into  a  flat 
shoulder  which  rests  upon  the  upper  edge  of  the  round  dish,  sometimes 
called  the  "  exarysator,"  containing  the  water.     This  has  the  advan- 
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Dialyzer  (glass) 

tage  of  keeping  th6  diffusate  covered 
while    the   dialysis    is   progressing. 
It    is    obvious   that    very    diflerent 
^""'J'"  arrangxMnents    might    l>e    made    to 

accomplish  the  same  ends.  Thus,  a  thoroughly  clean  bladder  three- 
fourths  filh'd  with  a  mixture,  suspended  in  a  jar  of  distilled  water, 
would  yield  similar  results.  Graham's  apparatus  is  ])referable  to 
others  only  for  its  convenience. 

The  following  ap]dications  of  the  i)rocess  of  dialysis  have  been 
made  :  1.  It  facilitat<'s  in  many  itistaiicos  to  a  considi'iable  extent  the 
separation  of  the  active  mattc'r  of  any  ai'tificial  or  natural  mixture 
from  the  inert  and  useless,  the  fornu'r  being  v<'ry  often  crystalline 
and  the  latter  colloidal.  Thus,  infusions  or  decoctions  of  nu'dicines, 
such  as  opium,  Ixdladonna,  aconite,  etc.,  submitted  to  dialysis  might 
give  up  more  or  less  completely  their  crystalline  principles,  such  as 
the  salts  of  morphine,  atro])ine,  aconitine,  etc.,  to  the  water,  while 
the  gummy,  resinoid,  extractive,  and  coloring  mattei-s,  etc.,  might 
remain  beiiind.  In  eflecfing  the  analysis  of  organic  bo<lies,  one  of 
the  most  embarrassing  problems  is  to  get  rid  of  the  inert  principles 
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wliicli  interfere  with  the  action  of  chemical  reagents,  and  tlie  process 
of  dialysis  may  here  often  be  brought  to  the  aid  of  the  operator.  2. 
In  searching  for  poisons  in  organic  mixtui-es,  as  in  the  cont<'nts  of  the 
stomach,  in  which  the  api)lication  of  tests  is  often  rendci-ed  abortive 
by  the  colloidal  mattei'  present,  the  pioblein  of  the  in-esence  of  the 
poison  may  sometimes  be  solved  l)y  snl>mitting  the  snsi)ected  matter 
to  dialysis.  The  ])()ison  will  often  be  found  in  the  dilfusate  s<'[)a 
rated  from  the  othei"  matteis,  and  may  then  l)e  detect<Ml  l)y  tlu;  ordi- 
nary tests.  3.  In  pharmaceutical  operations  it  often  hai»i)ens  that 
salts  and  other  ciystallizable  substances  are  thrown  away  lus  refuse 
matter  because  they  would  not  repay  the  cost  of  time  and  material 
necessary  for  their  recovery.  It  is  i)Ossible  that  by  this  simple, 
inexj)ensiv^e  jirocess  tlu^se  substan(;es  may  be  separated  from  the 
useless  matt«'rs  and  thus  saved.  4.  An  economical  aitplication  Inus 
been  made  of  the  pi-ocess,  l)y  the  rcstoi-ation  of  salted  meat  to  the 
fresh  state.  If  sonu^  salt  beef  with  its  brine  be  enclosed  in  a  bag 
of  material  suitable  for  dialysis,  as  of  untaniu'd  h'atlu'r,  and  the 
bag  be  immersed  in  sea  water,  in  th«i  course  of  some  days  the  beef 
will  have  been  rendered  sufficiently  fresh  for  use,  the  salt  having 
passed  out  into  the  sea  wat«M-.  B.  F.  IMclntyre,  of  New  York,  gave 
a  great  deal  of  attention  to  the  ])ractical  a])i)iications  of  <lialysis,  and 
introduced  a  class  of  ])r('i)arations  called  Piali/safrs.  These  were  ])re- 
l^ared  from  various  drugs  by  dialysis,  and  it  was  claimed  that  they 
contained  the  active  ciystallizable  constitu<Mits  in  their  original  com- 
bination, depi'ived  of  inert  colloidal  substances. 

Dialj/zediron,  ov  Frrniiii  Dialj/sdlinii,  is  a  colloidal  ]u-eparation  nuide 
by  placing  a  mixture  of  basic  ferric  chloride  and  amnuMiium  chloi-ide 
upon  a  septum.  The  crystalloids  (anunonium  chloiide  and  ferric 
chloride),  with  any  free  acid,  pjuss  into  the  diftusate,  leaving  the 
neutral  colloidal  liquids  upon  the  septum. 
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EXTRACTION 

Under  tbis  bead  are  incliuled  those  operations  wliieh  lia\'e  for  their 
object  the  separation  of  the  soluble  principles  from  drugs  by  treating 
them  with  a  liquid  capable  of  dissolving  them,  which  is  called  the 
menstruum.  Extraction  ditiers  from  solution  in  the  fact  that  the  pres- 
ence of  insoluble  matter  is  implied  in  the  formei-,  and  the  soluble  con- 
stituents must  therefore  be  extracted  or  separated,  by  appropriate 
methods,  from  those  which  are  insoluble.  The  principal  modes  of  ex- 
traction employed  in  phainiacy  at  present  are  as  follows  :  1.  Macer- 
ation and  expression.  2.  Percolation.  3.  Digestion.  4.  Infusion. 
5.  Decoction.  Maceration  and  expression  are  old  proces.ses,  and  they 
will  be  considered  first ;  percolation  is  much  more  imj^ortant  and  use- 
ful, and  will  l)e  treated  of  in  a  separate  chajjter  ;  digestion  is  merely 
a  modified  form  of  maceration.  Infusion  and  decoction  are  processes 
which  are  used  in  producing  separate  classes  of  olficial  preparations. 
Hence  they  will  be  considered  in  Part  II. 

Maceration 

The  process  of  maceration^  which  is  of  ancient  origin,  consists 
simply  iu  soaking  the  properly  comminuted  drug  or  substance  in  the 

menstruum  until  it  is  thoroughly  pene- 
trated and  the  soluble  portions  softened 
and  dissolved.  The  usual  method  is  to 
introduce  the  drug  oi-  substance  into  a 
bottle  with  the  menstruum,  cork  it 
tightly,  and  agitate  it  occasionally  for  a 
period  ranging  fnmi  two  to  fourteen 
days  ;  then  to  ])onr  ofl"  the  liquid,  ex- 
press the  residiu'  to  a^oid  waste,  and 
filter  the  mixed  liquids.  An  advantage 
is  sometimes  gained  by  susj)ending  the 
ground  drug,  tied  in  a  bag,  in  the  upper 
part  of  the  nu'ustruum  (see  Fig.  873). 
This  is  sometimes  termed  eirculatwy 
maeeration.  Maceration  is  the  jjrocess 
directed  ])y  the  (i«'rman  Phainiacoiiceia 
in  prei)aring  linclnics.  The  drugs  are 
ordered  in  all  cases  1o  be  macerated  in 
delinilo  weights  of  alcohol  tor  a  week 
in  a  closed  l)ot1Ie,  in  a  shady  place,  witli 
frecpient  agitation,  at  a  temjxMature  of  about  1;")°  ('.  The  liquid 
is  then  se])aiat<'d  by  straining  or  ex])ressing  from  the  insoluble  residue, 
and,  after  having  been  allov\('<l  to  settle,  it  is  filtered.  Eva])oratiou 
during  filtration  is  to  be  ax'oided  as  much  as  ])ossib]<'.  Maceration  has 
no  advantages  over  percolation  in  making  the  greater  luimber  of 
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liquid  preparations  from  drills,  except  in  the  liands  of  the  careless 
or  unskilful.  If  an  operator  possesses  no  knowledge  whatever  of 
the  process  of  percolation,  it  is  safer  to  trust  to  maceration,  for 
here  no  particular  skill  or  judjjment  is  necessary ;  the  soaking 
process  is  completed  in  due  time,  and  the  sei)aration  of  the  ab- 
sorbed liquid,  while  laborious  and  uncleanly,  has  at  least  the 
merit  of  leaving  the  tincture  uniform  in  strength  ;  if  the  process 
of  exprevSsion  is  not  thoroughly  performed,  pecuniary  loss  results, 
but  the  finished  preparation  is  uniform.  On  the  other  hand,  in 
percolation,  if  the  operator  ha.s,  throngh  careless  packing,  failed  to 
exhaust  thoroughly  the  drug  with  the  amount  of  menstruum  used,  a 
portion  of  the  activity  of  the  drug  remains  in  the  residue,  which  is 
thrown  out,  and  the  preparation  is  thus  deficient  in  strength.  In 
making  tinctures  by  maceration,  th«^  practice  of  weighing  liipiids,  as 
directed  in  the  German  Pharmacopeia,  is  seen  to  the  best  ad- 
vantage, although,  of  course,  the  principal  objection  to  preparations 
made  from  weighed  liquids  still  exists, — the  necessity  for  ji  calcula- 
tion to  determine  the  dose  as  compared  with  that  of  the  drug.  The 
tincture  must  always  be  administered  by  measure,  and  hence  a  tea- 
spoonful  or  a  fluidi'achm  should  bear  a  certain  relation  to  the  drug, 
which  is  readily  ascertained  without  resorting  to  a  problem  in  specific 
gravity. 

Digestion  is  that  form  of  maceration  which  consists  in  the  applica- 
tion of  a  gentle  heat  to  the  substance  which  is  being  treated.  It  is 
used  in  those  cases  where  a  moderately  elevated  temperature  is  un- 
objectionable, the  heat  increasing  the  solvent  powers  of  the  men- 
struum. 
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Expression  is  the  procevss  ot'forcibJi/  scparutiii.u;  li(|ui<ls  from  solids. 
It  is  ^cjierally  cftVcted  by  the  use  of  a  ])ress,  altli<»u<;li  for  many 
pliarinaceulieal  operations,  ii]»oii  the  small  scale,  the  use  of  sti-aiiiinj;- 
eloths  Avith  hand  pressure  sutlices.  Pressin*^  cloths  are  j;-enerally  em- 
ployed but  they  are  ti'(ml)lesome,  ami  of  late  years  stronj;  etfoils 
have  been  made  to  construct  presses  which  could  be  used  without 
them.  At  least  six  mechanical  principles  are  recognized  in  the 
o|)eration  of  expression  as  now  jiractised  :  namely,  by  the  use  of — 1. 
The  spiral  twist  press.  2.  The  screw  i^ress.  3.  The  roller  press. 
4.   The  wcdije  ])ress.     5.  The  lever  ])ress.     fi.  The  hydraulic  press. 

1.  The  Spiral  Twist  Press. — The  piinciple  of  this  ])ress  is  l)est 
and  most  i)ractically  illustrated  in  the  usual  i)rocess  of  ex])ressing  a 
substanc<'  contained  in  a  cloth  with  the  hands.  The  mixture  to  l)e 
expressed  is  placed  in  a  bag  or  a  cloth  held  in  one  hand  by  the  four 

corners,  Avhich  are  gathereil  together, 
and  the  lowei-  ])ortion,  or  bag,  is  lotated 
with  the  other  hand,  so  that,  beginning 
at  the  top,  the  point  of  smallest  diame- 
ter, the  strainer  is  spirally  twisted,  the 
pressui'c  Ibrcing  the  li(|uid  between  the 
meshes  of  the  cloth.  Figs.  .'i74  and  'M5 
show  (ligot's  ])ress,  in  which  this  prin- 
cii)le  is  used  u]>on  a  larger  scale.  I^])on 
the  left  haml  is  shown  a  sectional  view 
of  the  i)ress  as  it  ai)pears  -when  tilled 
with  nniterial.  The  perfoiated  cone, 
/,  forms  the  bottom  of  a  conical  strong 
cloth  tube  ;  tlie  up])er  end  is  connected 
with  a  funnel,  J,  which  is  so  constructed 
that  none  of  the  nniterial  I  hat  has 
passed  down  into  tlie  bag  can  leak  back. 
The  lower  ixtrlion  (tf  the  <-l»»th   is  se- 

GiRot'H  press  ,   .  .  i   •     i  \       f      t  i 

cured  to  a  img,  which  may  be  lastened, 
so  that  it  will  not  i-otat*^  when  the  press  is  used,  if  I  he  ui)per  end  of 
tlie  <-lotli  is  l\\  isted,  the  space  occupi«'d  by  the  material  is  <'ontracted, 
and  tJie  li(|uid  oozes  through  tln^  meshes  of  the  cloth.  The  dry 
residue  is  discharged  l)y  untwisting  the  cloth  and  unhinging  the 
l)ottom,  whicii  op(Mis  downward. 

2.  The  Screw  Press  is  the  most  useful  of  all  forms  for  ])harma- 
ceulical  work  where  very  great  pow«'r  is  not  desired.  'I'lie  screw  is 
always  used  in  combination  with  one  or  more  lexers,  ami  this  loini  of 
presH  is  employed  in  great  vari<'ty  to  a<-coin])lish  special  pnri)oses. 
There  are  two  forms  of  screw  presses:   1.   Single  screw  presses.     2. 
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Double  screw  jirosses.  Eiirli  of  these  forms  may  be  siib<livi(l«Ml  into 
those  in  %vliich  the  position  of  liu;  screw  or  screws  is  vetiiral,  and 
tliose  in  whidi  the  ])osition  of  (he  screw  <)r  screws  is  Jiorizontdl. 

Single  Screw  Fresses. — In  lliis  form  of  picss  tln^  sin<;ki  sci'cw  is 
<;enerally  used  in  a  vertical  position,  and  opeiated  with  a  lever  or  a 
combination  of  levers.  It  is  the  sim[)lest  kind  of  jn'css,  and  if  well 
made  will  admirahly  answer  the  <;'eneial  ])nr])oses  of  the  i)harmacist. 
The  screw  should  liave  a  squai-e  faced  thread,  and  be  well  made. 
The  plunger  should  be  disconnected  from  the  end  of  the  screw,  or 
else  move  freely  around  it.  The  i)arts  of  the  press  which  come  in 
direct  contact  with  the  material  to  bt;  ])i-essed  sliould  be  coated  Mith 
tin  or  porcelain,  so  that  licjuids  containini^  acid  or  tainiin  shall  not 
be  affected  injuriously.  Fi<;'.  .■)7()  shows  a  i)res8  of  this  description, 
made  by  11.  Troemner,  of  JMiiladelphin.  A  jxMtonited  tin  case  accom- 
l)anies  the  press.  This  may  l)e  us(m1  when  jncssinji'  bulky  drnjis, 
like  arnica  tiowers,  and  press  cloths  may  be  abandoned.  The  best 
material  for  press  cloths  is  that  which  is  especially  nuule  for  the  i)ur- 
pose.  It  is  twilled  and  elastic  in  one  direction,  and,  if  proi)er  care 
be  taken  when  enveloping  tlie  material  and  introducing  it  into  the 
press,  the  same  cloth  may  be  used  many  times,  as  the  ])ressure  cau.ses 
the  meshes  to  open  without  breaking  tlie  threads.  The  manufac- 
turers of  linseed  oil  use  press  cloth  largely.  For  small  o])erations, 
in  the  absence  of  pi-ess  cloth,  which  is  vei-y  e\]MMisive,  new  IJussia 
crash  may  be  used.  The  jiress  cloth  should  Ite  moistened,  if  jxtssible, 
with  some  of  the  same  liquid  expressed  at  a  jirevious  oiieratiou. 
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Fig.  378 


Ctpmnrtii  Miiiirli'  screw  |ir<'*i 


Troemner's  press 

Water  answers  very  well   if  the 

li(|uid  is  a(|ueons.     The  sn])stance 

to  be  pressed  is  laid  ujkiu  cloth  and 

one  corner  of  the  cloth  lai<l  over 

it.     The  opposite  corner  is  then   phiccd   u])ou   the   first  ;    next    one 

of  the  remaining  corners  is  liiid  in  the  same  way  upon  tlu'  tii-st  two. 

followed  by  its  op])osit4'.      Tln' corners  sliouhl  be  folded  o\«m- so  that 

a  S(|uai'e,  somewhid  ll:it  p:u'kag<'  is  jtrodnced.  in  si/«' somewhat  smaHer 

than  the,  jn-ess  phde,  especial  ciue  ]>eing  o])s«'rved  to  suit  the  (|nantity 

of  material  to  the  capacity  of  tlie  press,      if  too  much  is  taken,  the 
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press  cloth  will  be  too  small  to  permit  of  foldint;-  it  over  sufficiently;  the 
corners  of  the  j)ackage  will  therefore  not  withstand  the  pressure,  por- 
tions of  the  material  it.self  will  ooze  out,  and  the  whole  operation  must 
be  repeated.  The  principal  objection  to  the  single  screw  press  is,  that 
unless  the  material  in  the  press  is  nearly  homogeneous,  so  that  the 
press  cake  is  equally  pres.se<l  upon  at  all  points,  une([ual  action  results, 
the  press  block  is  pressed  against  one  side  of  the  case,  causing  violent 
friction  and  resistance,  and  the  thread  of  thesciew  l»iii(ls  upon  one  side, 

full  pressure  thus  l)eing  defeated  ;  while  the 
^'^'-  ^^^  main  objection  to  the  vertical  screw  is  that 

the  press  block  and  plate  must  be  in  a  hori- 
zontal position,  so  that  the  licpiid  pressed 
out  adheres  to  the  cloth,  and  cannot  be  col- 
lected readily  without  tilting  the  press. 
Fig.  378  is  an  illustration  of  a  German  single 
screw  press  which  is  well  adajited  to  press- 
ing the  residues  from  macerated  tinctures. 
Enterprise  pr^  The  large  lip  of  the  containing  vessel  is  a 

practical  convenience,  while  the  lever,  L, 
in  combination  with  the  catch,  C,  gives  unusual  power  and  eavse  in 
working,  for  a  small  press.  In  the  horizontal  screw  press,  the  jaws 
being  vertical,  there  can  be  no  obstruction  to  the  dropping  of  the 
expressed  liquid,  which  may  be  caught  in  a  vessel  placed  immedi- 
ately under  it.  Oberdoffer,  of  Hamburg,  (iermany,  makes  a  very 
powerful  horizontal  screw  and  compound  lever  press.  Fig.  879  illus- 
trates a  horizontal  screw  press,  made  by  the  Enterpi'ise  ]\[anufac- 
turing  Company,  of  Philadelphia,  which  is  operated  Mithout  a  press 
cloth.  It  consists  essentially  of  a  tapering  cylinder,  with  a  ho])per 
on  the  upper  side  at  its  large  end,  and  a  strong  screw  titting  closely 
to  the  inner  surface  of  the  case,  the  thread  of  which  diminishes  in 
size  avS  the  screw  becomes  smaller.  Along  the  under  side  of  the  cyl- 
inder is  formed  a  channel  adapted  to  receive  a  perforated  brass  i>late. 
This  latter  has  a  transverse  concavity  corresponding  to  that  of  the 
inner  surface  of  the  cylinder,  and  the  perforations  allow  the  escape 
of  tlie  expressed  fhiids  into  the  channel  or  gutter  beneath,  from  which 
it  escapes  by  a  jnopei-  oulh't.  The  substance  to  be  expres.sed  is 
placed  in  the  hopjier,  an<l,  the  ciank  attached  to  the  screw  being 
turned  in  the  ])roi)er  direction,  the  thread  of  the  screw  com]iresses 
the  sul)stance  into  a  snialh^-  and  smallei-  space,  until  iinally  it  is  dis- 
charged at  the  farther  end  of  the  cylinder  in  a  comparatively  dry 
state.  A  large  screw,  ])assing  thiough  a  removable  end  of  the  conical 
cylinder,  regulates  the  size  of  the  outlet,  and  serves  to  increase  or 
diminish  the  amount  of  pressure  to  which  the  nuuss  is  subjected  by 
the  screw.  The  l)ra.ss  ])late  in  the  l>(>ttoni  of  the  machine  can  be  re- 
])laced  by  otluMs  having  peiforalions  of  dilTerent  sizes.  Clogging  of 
the  holes  by  bits  of  wood,  stems,  or  seeds  is  prevented  by  the  shear- 
like action  of  the  edge  of  the  screw  thread,  which  shaves  oil' the  ])ro- 
truding  IVagnient.  while  the  rest  is  foiced  tiirough  the  ])erfoi"ation. 
To  increase  tli*-  i)ower  of  the  jtress  upon  slip])eiy  substances,  the  inside 
of  the  casing  hits  a  few  longitudinal  or  spiral  grooves  at  a  greater  or 
less  angle  to  the  direction  of  the  screw  thread.  Arrangements  are 
pro\  ided  for  detaching  the  casing  fronj  the  screw,  and  for  attaching 
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the  whole  to  the  edge  of  a  table  or  bench.     Fig.  380  shows  the  press 
as  taken  apart. 

Double  screw  presses  are  preferred  bj'  many.  These  are  always 
of  the  horizontal  screw  form,  and  in  Fig.  .'JSl  is  shown  one  made  as 
proposed  by  Chas.  T.  George,  of  Harrisburg,  Pa.     A  strong  and  sub- 

FiG.  380 


Fig.  381 


Eiitt-rftrisi'  pic; 

stantial  framework,  made  of  ash  wood,  forms  tlie  base.  Two  pieces 
of  timber  rest  upon  this  frame,  one  lirnily  attached  by  an  ii'on  rod 
and  keepers  to  one  end  of  the  frame  or  table,  and  the  other  free  or 
movable,  both  blocks  being  bored  at  the  same  distance  from  the  end 
with  smooth  holes  to  receive  the  two  iron  screws. 

Upon  the  movable  block,  and  opposite  the  holes,  a  female  nut  of 
bell  metal  is  firmly  fixed.  Upon  the  inner  face  of  the  two  timber 
blocks,  iron  castings,  saddle  shaped  and  hollow,  are  inserted,  flush 
with  the  face  of  the  block,  each  ca]>ab]e 
of  holding  six  ])ints  of  l)<)iling  watei',  and 
each  casting  having  a  liole  on  top  to  re- 
ceive hot  water  or  steam.  A  brass  pet- 
cock  is  fixed  at  the  bottom  to  discharge 
the  chilled  water. 

The  two  iron  screws  pass  through  the 
holes  of  both  blocks  of  timber,  tin*  head 
of  each  screw  having  an  iron  cogwheel 
attache<l  to  it  ;  into  the  cogs  of  each 
wheel  a  pinion  wheel  is  firmly  fixed, 
which  in  turn  is  fastened  to  a  short  shaft 
having  at  its  end  an  iron  flywheel. 

By  turning  tliis  wheel  both  screws  are 
evenly  and  rapidly  rotated  without  <langer 
of  bending  or  breaking,  and  conse(|uently  one  blix-k  is  drawn  suiely 
and  with  great  i)ower  against  tlu'  other,  thns  expressing  whati'ver 
drug  may  be  placed  in  a  sack  of  strong  linen  towelling  between  the 
two  blocks  of  timber. 

It  is  ai)i)arent   that   the  <loubIe  screw  |)ress  is  \eiv  powerfnl.  and. 
the  pressure  being  equalized,  good  resnits  are  obtaine<l. 
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3.  The  Roller  Press  is  used  upon  the  l;irj;e  scale  for  pressing  oily 
seeds,  latty  substauces,  etc.  Its  priuciple  is  thorouj^hly  shown  in  the 
well  known  clothes  wringer,  which,  although  made  for  the  laundry, 
serves  as  a  very  efficient  prt^ss  foi-  many  substances.  Care  must  be 
takeu  to  apply  the  force  gradually  to  the  bag  contaiuing  the  berries 
or  other  material  to  be  piessed,  and  not  to  use  it  upon  substances 
which  will  soften  or  dissolve  the  rubber  I'ollers. 

4.  The  Wedge  Press, — This  foi-m  of  press  is  powerful,  economical, 
and  inexpensi^^'.  It  is  objectionable  i)rincipally  on  account  of  tlie 
noise  necessarily  made  in  driving  the  A\edges.  Fig.  882,  taken  from 
Knapp's  Technology,  illustiates  the  wedge  i)ress.  The  tilled  cloths 
are  laid  between  strong  plates,  h  and  y,  and  placed  in  a  square  space 
cut  in  a  solid  block  of  oak  wood  or  in  a  cast  iron  case,  &,  and  the 
plates  are  forced  nearer  and  nearer  to  each  othei'  by  driving  in  the 
wooden  wedges  which  occupy  the  remaining  si)ace.  One  of  these 
wedges,  «,  serves  to  facilitate  the  discoiuiection  of  the  ai)i)aratus,  the 
strokes  which  drive  in  the  wedge  /  tending,  from  the  reverse  position 
of  fl,  to  drive  the  latter  out ;  c,  r,  and  d  are  intermediate  ]»ieces  to 
prevent  the  wedges  from  coming  into  immediate  contact.  The  press- 
ing plates  are  each  provided  with  three  side  ribs.  The  immovable 
ones,  Qy  g,  press  against  the  sides  of  the  case,  and  the  movable  ones, 
hj  h,  against  the  intermediate  wedges,  c,  <?,  and  are  pierced  with 
numerous  holes  to  allow  the  liquid  to  flow  out  more  easily.  On  filli^ig 
the  press,  the  wedge  a  must  be  suspended  (by  a  string )  at  a  distance 
from  the  bottom,  so  that  the  appaiatus  may  be  easily  taken  to  pieces. 
The  liquid  trickles  from  the  i)ressing  plates  through  the  pierced  hori- 


lM(i.  882 


Fig.  383 


Wt'llK"'   pIl'HH 


Wcilp'  pri'ss  ^^Il^l  view) 


/«)ntal  jtlales.  u,  »,  ujxtn  whi<'h  tliese  i-<'sl,  into  the  ])ipe  o.  Both  <i 
anil  /  arc  (lii\cM  by  S('i»;n:it«'  slampei's,  wliicli  ai-e  raised  by  a  toolhrd 
wheel,  or  nmllcls  may  be  used. 

r>.  The  Lever  Press. — The  only  :id\  ;inl;iges  pnssess«'d  by  tliis  i)r«'ss 
over  thos<'  ]u-eviously  noticed  ai-e  ils  clieiipness,  and  llial  it  may  1m' 
nuule  by  any  one  ])(>ssessed  of  e\"en  moderate  meclcinical  abilities. 
Trof.  Procter  recommended  the  following  method  of  const luct ion. 
"A  pie<-c  of  tind)cr  twelve  feet  long,  and  with  lateral  dimensions 
Kunii'ienlly  grc:it  to  be  iiiliex  ibie  wit  li  llic  force  to  be  ;jp])lied  to  it, 
lias  f/ne  of  ils  ends  s<'cnrely  attached  to  a  w;dl  oi-  upi'ight  ])ost  in  such 
H  manner  as  to  a<lmit  of  the  motion  of  the  other  end.     The  j)ressing 
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box  being  placed  about  oia^  loot  from  the  fixed  end,  on  a  firm  block 
of  wood,  is  subjected  to  the  action  of  the  lever  by  i)lacing  a  piece  of 
wood  vertically  l)etween  the  piston  block  of  the  pi'essing  box  an<l  the 
lever.  It  is  obvious  that  a  weight  of  oih'  hundred  pounds  at  the  o])po- 
site  end  causes  a  downward  i)ressure  e<iual  to  eleven  hundred  j)ounds 
at  the  box.  The  pressing  box  most  usually  employed  is  a  cylinder, 
closed  at  one  end,  made  of  thick  tinned  iron,  secured  with  bauds  of 
the  same  material,  which  are  soldered  on,  and  between  these,  nunu'r- 
ous  holes  are  perforated.  This  cylinder  is  set  in  a  tin  dish  with  a 
lateral  spout.  The  piston  block  is  constructed  of  hai'd  oak  wood  with 
the  grain  running  ti'ansversely  to  its  axis.''  The  oltjection  to  this 
jjress  is  that,  compared  with  other  presses,  it  yields  Imt  little  p(»wer 
in  proportion  to  the  space  occu])ied  ;  l)ut  as  an  otfset  to  this  it  can  be 
made  to  work  simply  and  (piickly. 

6.  The  Hydrostatic  or  Hydraulic  Press. — Of  the  presses  hereto- 
fore mentioned,  each  has  some  esj^ecial  advantage  or  use,  but  each  ha.s 
also  some  fault  or  objectionable  feature.  The  spiral  twist  is  not  pow- 
erful, and  its  action  is  limited.  The  screw  presses  of  both  varieties 
have  friction  to  contend  with.      The  friction  of  a   screw  increases 
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with  the  intensity  of  the  ])ressui"e  api)lied,  and  wlien  a  certain  limit 
is  reached  all  tint  her  force  api)lied  is  wasted,  and,  if  ])ersisted  in, 
involves  the  destruction  of  the  i)ress.  Tin*  i-oller  ])ress  is  very 
limited  in  its  action:  the  lever  jii-ess  is  unwieldy  and  not  ])owerful  ; 
the  wedge  press  is  noisy  and  can  hv  used  only  for  special  purposes. 
The  hyihostatic  i)ress  is  costly,  but  aft<'r  the  fii-st  cost  it  is  the  nuxst 
economical,  because  the  greatest  power  is  obtiiine<l  at  the  expense  of 
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the  least  labor.  The  principle  is  shown  in  Fig.  384.  It  must  be 
remembered  that  the  molecules  of  fluids  move  freely  in  contact  with 
one  another  almost  without  friction,  and,  according  to  Pascal's  law^ 
"Pressure  exerted  anywhere  upon  a  nifiss  of  liquid  is  transmitted 
undiminished  in  all  directions,  and  acts  with  the  same  force  on  all 
equal  surfaces  and  in  a  direction  at  right  angles  to  those  surfaces." 

Although  it  has  been  proved  that  liquids  are  to  a  slight  extent  com- 
pressible, it  has  also  been  shown  that  they  are  perfectly  elastic;  so 
that  if  a  plug  be  forced  into  a  liquid  which  entirely  tills  the  vessel, 
the  pressure  is  felt  equally  upon  every  scpiare  inch  of  the  surface  of 
the  vessel  and  upon  every  square  inch  of  the  surface  of  any  body  im- 
mersed in  the  liquid,  and 
if  the  pressure  is  removed 
from  the  plug  it  will  be  im- 
mediately forced  out  of  the 
vessel  and  the  liquid  will  at 
once  regain  its  original  vol- 
ume. Xow,  if  a  vessel  is 
constructed  having  two  col- 
umns communicating  at  the 
bottom,  as  in  Fig.  384,  and 
if  water  or  other  fluid  is 
placed  in  it,  it  will  be  found 
that  a  })ressure  of  one  pound 
ai)plied  at  the  piston  in  the 
tube,  B,  will  be  coniniuni- 
cated  to  every  portion  of  the 
lower  surface  of  the  ram,  R. 
If  the  area  of  E  is  ten  times 
greater  than  that  of  B,  it  fol- 
lows that  a  pressure  of  one 
hnndrrd  i)()nnds  on  A,  con- 
vey«'d  Ihrongh  the  lever, 
<'xerts  an  upward  ]>i-cssnre 
of  oiu'  tlionsaud  jtounds  on 
1\.  \\\  increasing  tin'  ai'ca 
of  the  ram  tlu'  powci-  may  be 
greatly  mnltipli<>d,  so  that 
pressni-eappHcd  by  one  man 
on  the  lever  may  be  commu- 
nicated to  the  liquid  and  made  to  exert  an  ujnvard  ])ressure  of  si'veral 
tons.  Fig.  385  shows  a  i)harmaceutical  pr«\ss  nnule  by  P.  Dudgeon, 
of  New  York,  constructed  on  the  principle  of  hy<lrostatic  pi-essure. 
In  order  to  economize  space,  by  an  ingenions  system  of  valves  on«'  of 
tin-  cylinders  is  <'ontained  within  the  other,  and  l>y  pnnii)ing  the  oil  ijito 
the  ontei-  vessel  the  ram  canying  the  ]»laten  is  forced  upward.  The 
plat<Mi  has  a  groove  aronnd  its  edge  commnnicating  with  a  spont  for 
carrying  off  the  expressed  li(Hii(l.  Press  <Ioths  may  be  nsed  to  con- 
tain the  material  to  be  jucss^hI,  or  a  very  strong  i)erforated  case  is 
Kupi)1ied.  Th(^  ui)per  plate  is  very  strongly  secured  by  bolts  and 
iMits,  and  press  blocks  covered  with  tinned  iron  are  em])loyed  to  fit 
into  the  perforated  case  if  desire<I.     The  weight  of  one  man,  one  hun- 


PiidCPDn'H  proKS 


EXPRESSION 


251 


Fig.  386 
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dred  and  fifty  pounds,  applied  to  the  end  of  the  lever  will  produce 
an  upward  pressure  e(j[uivalent  to  ten  tons.  This  is  the  most  i)ower- 
ful  prevSS  available  for  pharnuiceutical  purjxises,  and,  althouj;li  expen- 
sive, its  first  cost  will  be  more  than  oftset  by  its  durability  and  by  its 
economy  of  power  whenever  pressure  greater  than  that  aflorded  by 
the  smaller  prasses  is  needed. 

The  following  maxims  should  be  observed  in  operating  presses  : 

1.  All  moving  parts  of  the  press  should  Ixi  w«'ll  luljricated  Ijefore 
attempting  expression. 

2.  Pressure  should  be  gradually  incre;us«id  ;  sudden  strains  should 
always  be  avoided.     If  this  i)recaution  is  neglected,  either  the  press 

cloth  or  prCvSs  bag  will  burst,  the  finer  solid  particles 
will  be  forced  through  the  meshes,  or 
breakage  of  press  plates  or  press  will 
result. 

3.  Pressure,  to  secure  the  best  re- 
sults, should  be  unrelaxed,  but  inter- 
mittent. After  apparently  reaching 
the  limit  of  compression,  the  action 
of  the  press  .should  cease,  and  if  the 
])iessure  be  maintained  unrelaxed  it 
will  be  found  that  in  a  short  time  fur- 
ther pressure  may  be  applied  and 
more  liquid  separated.  In  this  way, 
by  alternately  exerting  prassure  and 
resting,  the  utmost  limit  of  the  i)ower  of  the  press  may  he  gradually 
reached  without  undue  strain.  Screw  presses  have  more  ability  to 
retain  prassure  than  hydraulic  pressas  ;  the  valves  of  the  latter  fre- 
quently leak  slightly,  and  the  pressure  has  to  l)e  continnally  renewed. 
Centrifugal  Machines  or  Centrifuges. — For  separating  liquids 
from  solids  the  principle  of  centrifugal  motion  has  been  successfully 
used.  The  machine  consists  of  a  central,  perforated  cylindrical  cage 
surrounded  by  a  case  ;  the  cage  is  attached  to  a  vertical  shaft,  which 
is  capable  of  l^eing  speeded  to  several  thousand  revolutions  a  minute. 
The  wet  material  is  placed  in  the  cage,  the  machine  starte<l,  and  the 
liquid  forced  by  the  rapid  motion  through  the  perforations  into  the 
space  between  the  outer  case  and  the  cage.  Figs.  .SS(i  and  .SS7  show 
two  kinds  of  centrifuges,  Fig.  .'{Si}  illustrating  the  "under  driven" 
type,  which  is  run  by  water  power,  aud  Fig.  387  showing  the  ''over 
driven"  type. 


Ceutrifiige 
(uuder  driven) 


CHAPTER    XX 
PERCOLATION 

Percolation,  or  Displacement,  is  the  process  whereby  a  powder 
contained  in  a  snitabU^  vessel  is  (U'})rived  of  its  soluble  constituents 
by  the  descent  of  a  solvent  through  it.  The  importance  of  this  ])ro- 
cess  cannot  be  overestimated,  as  the  pi'ogress  made  in  pharmacy  in 
America  during  the  last  century  is  hugely  due  to  the  study  and  de- 
velopment of  percolation,  and  the  introduction  of  in-eparations  which 
are  the  direct  outgrowth  of  the  i)rocess. 

History. — The  ])ractice  of  exhausting  wood  ashes  of  their  soluble 
constituents  by  pouring  water  upon  them  after  their  introduction  into 
a  conical  shaped  wooden  vessel  called  a  lye  hopper  is  an  ancient  one, 
and  the  process  is  still  practised  and  known  as  Uxlviotion.  The  fiist 
att^^mpt  on  record  to  apply  the  principle  to  powdered  drugs  was  made 
by  Count  Real,  who  about  the  year  1815  invented  a  press  which  con- 
sisted of  a  metallic  cylinder  with  a  stopcock  in  the  bottom  and  con- 
taining a  perforated  diai)hi-agm  for  su])porting  the  substance,  an<l  with 
a  tight  cover  at  the  to]),  to  which  was  attaclied  an  upright  tube,  ten 
or  twelve  feet  high,  having  a  funnel  soldeivd  to  its  ui)pcr  extjcmity. 
The  cylinder  was  ])ackcd  witli  the  coarsely  ground  drug,  and  water 
poured  into  the  tube.  The  pressure  of  the  column  of  water  was  so 
great,  however,  that  the  principal  difficulty  in  using  the  api)aratus 
wsis  in  securing  tight  joints,  and  in  preventing  the  incomplete  ex- 
haustion of  the  drug  on  account  of  tlie  too  rai)id  ])assage  of  the  wat<'r 
through  it.  M.  Robiquet  subsequently  mad*^  some  ex]>erimcnts  to 
det<^r  mine  .the  power  of  ether  as  a  solvent  in  extracting  the  tixed  oil 
from  the  ])itt('r  almond.  He  observe<l  tliat  ethei-  poui-ed  (»ii  powdered 
bitter  almond  dis])laced  the  fixed  oil  without  mixing  materially  with 
it,  and  he  i)ul)lish<'d  his  obsci'vation.  It  was  reserv«'d,  however,  for 
the  Boullay  brothers,  of  Palis,  in  IS.'i;],  to  a]>ply  tlu'  itleas  of  Real 
and  Robiquet  to  drugs  and  medicinal  substances  in  general,  and  to 
them  belongs  tlu;  credit  of  first  demonstrating  the  value  of  the  i)rocess 
of  percolation  in  its  pliarmaceutical  ai)])licalions.  The  researches  of 
\\w,  lioullays  at  once  attiacted  thi^  attention  of  Anu'rican  ])hai'macists, 
and  the  labors  of  Duhamel,  J*!'oct<'r,  (irahame,  S(|uil)b,  and  otheis 
duiing  the  last  century,  and  the  adoption  of  the  ])rocess  in  the 
Pharniacopo'jas  of  1S4(),  ISHO,  1S<;(),  1S70,  ISSO,  1S!M>,  and  in  the 
Hth  Revision,  snfliciently  show  the  character  of  the  growth  in  fa\'oi' 
of  ])er<-olation.  in  (Ireat  FJiitain,  France,  and  (Jermany  tin'  ju-ocess 
is  well  kn()wn,  and  is  ])ractis«'d  to  sojne  extent,  but  maceration  still 
hohls  in  tlu'se  countries  the  chief  jilace  as  a  uu'ans  of  exli'acting 
the,  solnble   |>iinciples  of  drugs. 

Principle  of  Action. —  Whru  <i  pinnirr  pJacrd  in  a  ri/liuilrii'dl  rrsscl 
with  it  porous  (lidplirdf/ni  hrUni\  is  trratcd  fnnn  dhorr  iritli  it  Hi  pi  id  capable 
of  (HHHolriufi  (I  portion  of  H.s  .Hnhf(fanc(\  thai  portion  of  t/ic  Jtuid  Jirnt  in 
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contact,  in  pafisinf/  downward,  excrci.sr.s  it.s  .so/rnit  power  on  thr  xucrcn.sive 
laijcrs  of  the  powder  until  saturated,  and  is  impelled  downward  hi/ the  eoni- 
bined  force  of  its  own  ffraciti/  and  that  of  the  column  of  liipiid  above  it, 
minus  the  capillar}/  force  with  wliich  the  powder  tends  to  retain  it.  If  the 
quantity  of  liquid  added  is  not  more  than  enou<;h  to  satisfy  the  cap- 
illarity of  the  i>oAvder,  uo  liquid  will  pa.ss  the  diaphragm  ;  l)ut  the 
careful  addition  of  liquid  upon  the  top  displaces  that  absorbed  in  the 
powder  without  mixing  materially  Mith  it,  and  takes  its  place,  to  be 
in  turn  dis[)laced  by  a  fresh  portion  of  licpiid.  The  instrument  iLsed 
to  hold  the  powder  is  called  a  percolator  ;  the  liiiuid  j)oured  on  toj)  of 
the  powder,  the  menstruum;  the  liijuid  comiui,^  from  the  i)ercolator 
impreguated  with  the  solul)le  prin('ii)les,  thi^  percolate.  In  order 
thoroughly  to  understand  the  i)rocess  of  percolation  as  ai)plied  to 
powdered  drugs,  it  must  be  remembered  that  the  soluble  ])rinciple.s 
of  vegetable  substances  are  in  a  hard  and  dry  condition,  and  are  gen- 
erally contained  in  cells  whicli  are  more  or  less  disintegi-ated  by  the 
process  of  grinding.  If  tlie  soluble  pi'inciples  could  be  i)erfectly  sepa- 
rated from  the  insoluble  cellular  substance  l)y  any  means,  and  be  de- 
posited in  the  intersticcvS  of  the  ground  partic  Iv'S,  percolation  would 
indeed  be  a  rai)id  ])rocess,  for  the  descending  column  of  licjuid  would 
immediately  dissolve  the  soluble  princii)lcs,  wliich  would  l)e  found  in 
the  receiving  vessel,  while  the  insoluble  substances  would  remain  in 
the  percolator,  and  the  separation  would  then  be  easily  accomplished. 
But  the  i>owdering  of  the  drug  only  j^artially  separates  the  soluble 
principles  from  the  insoluble,  and  the  finest  dust  of  the  powder 
always  contains  a  larger  jn-oportion  of  the  soluble  princii)les  than  of 
Ww  insoluV)U'  substance,  because  the  latter,  often  being  largely  ligneous, 
olfei-s  the  greatest  amount  of  resistance  to  disintegration.  Hence  the 
fii'st  portion  of  the  percolate  is  always  the  most  dense,  the  most  highly 
colored,  and  contains  the  largest  proi)ortion  of  the  soluble  ])i-incii)les, 
btK'ause  the  lirst  portion  of  menstruum,  in  its  descent  through  the 
powder,  h;i.s  the  first  opportunity  to  come  in  contact  with  the  largest 
proportion  of  the  soluble  principles,  which  are  to  be  found  in  the  finer 
dust  scattered  through  the  i)()wder,  and  in  the  thoroughly  disinte- 
grated paiticles,  which  off(H-  but  slight  resistance  to  the  passage  of  the 
menstruum.  In  every  well  conducted  experiment  in  ])ercolation  it 
will  be  noticed  that,  ;is  the  opei'ation  proceeds,  each  succeeding  por- 
tion of  percolate  is  less  highly  colored  and  less  active  than  the  one 
preceding  it  ;  and  in  the  case  of  drug's  containing  easily  dissolved 
coloring  matter,  an  examination  of  the  ])ercolate  will  show  that  the 
shading  is  very  marked,  the  lowest  portion  being  very  dense  and  dark 
colored,  the  upper  ])ortion  almost  colorless,  while  in  tlie  intermediate 
licpiid  the  gradations  of  tln^  tint  are  ch'arly  percei)t ible. 

The  directions  of  the  United  States  Phaiinacoixeia  upon  perc<^lation 
are  as  follows  : 

'■'■Percolation,  as  direct<'d  in  this  Phaianacopceia,  consists  in  subject- 
ing a  substance  or  a  mixture  of  subslaiiccs,  in  j)ow(h'r,  <'ontained  in  a 
vessel  called  a  jx'icolator,  to  the  sohcnt  action  of  successive  jjortions 
of  a  certain  menstrnnni  in  such  a.  mannt>r  that  tin'  liipiid,  as  it  trav- 
erses the  powder  in  its  descent  to  the  receiver,  shall  be  charged  with 
the  soluble  portion  of  it,  and  pass  from  the  percolator  free  from 
insoluble  matter. 
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"When  the  process  is  successfully  conducted,  the  first  portion  of 
the  liquid,  or  percolate,  pavssiiig  through  the  percolator,  will  be  nearly 
saturated  witli  the  soluble  constituents  of  the  substance  treated  ;  and 
if  the  quantity  of  menstruum  be  sufficient  for  its  exhaustion,  the  last 
portion  of  the  percolate  will  be  nearly  free  from  color,  odor,  and  taste, 
other  than  those  of  the  menstruum  itself. 

"  Percolators. — The  percolator  most  suitable  for  the  quantities  con- 
templated by  this  Pharmacopoeia  should  be  nearly  cylindrical,  or 
slightly  conical,  with  a  funnel  shaj^ed  termination  at  the  smaller  end. 
(See  Fig.  388. )  The  neck  of  this  funnel  end  should  be  rather  short, 
and  should  gradually  and  regularly  become  narrower  toward  the  ori- 
fice, so  that  a  perforated  cork,  bearing  a  short  glass  tulje,  may  be 
tightly  wedged  into  it  from  within  until  the  end  of  the  cork  is  flush 
with  the  outer  edge  of  the  orifice.  The  glass  tube,  which  must  not 
project  above  the  inner  surface  of  the  cork,  should  extend  from  3  to 
4  Cm.  bej^ond  the  outer  surface  of  the  cork,  and  should  be  provided 
with  a  closely  fitting  rubber  tube,  at  least  one-fourth  longer  than  the 

percolator  itself,  and  ending  in  another 
short  glass  tube,  whereby  the  rubber  tube 
may  be  so  suspended  that  its  orifice  shall 
be  above  the  surface  of  the  menstruum  in 
the  percolator,  a  rubber  band  holding  the 
tube  in  position. 

''The  shape  of  a  percolator  should  be 
adapted  to  the  nature  of  the  drug  to  be 
operated  upon.  For  drugs  which  are 
apt  to  swell,  particularly  when  a  feebly 
alcoholic  or  an  aqueous  menstruum  is  em- 
ployed, a  conical  percolator  is  preferable. 
A  cylindrical  or  only  slightly  tapering  per- 
colator may  be  used  for  drugs  which  are 
not  liable  to  swell,  and  when  the  men- 
struum is  strongly  alcoholic,  or  when  ether 
or  some  other  volatile  liquid  is  used  for  extraction.  The  size  of  the 
percolator  selected  should  be  in  i)roportion  to  the  quantity  of  drug 
extracted.  When  properly  j)acked  in  the  percolator,  the  drug  should 
not  occupy  more  than  two-thirds  of  its  height.  The  percolator  is 
best  constructed  of  glass,  but,  unless  otherwise  directed,  may  be  made 
of  any  suitable  material  not  affected  by  tlie  drug  or  menstruum. 

''TIk'  percolator  is  ]>re])an'd  for  percolation  by  gently  pressing  a 
small  tiift  of  cotton  into  tlu^  neck  al)ov<'  the  cork,  and  this  may  then 
be  moist<MH'd  by  j>oniing  a  few  diojts  of  the  menstruum  ni>on  the 
cotton,  to  t"a<-ili1at<'  the  pa.ssage  of  thetiist  portion  of  percolate,  which 
is  often  very  dense. 

"  The  Process. — The  powdered  suhstance  to  1m'  ]>ei<'olated  (which 
must  Iw,  unitornily  of  the  fineness  directed  in  the  formula,  and 
sliould  Ih^  perfectly  air  <lry  iM'fore  it  is  w«'ighed )  is  put  into  a  basin, 
the  specitied  (piantity  of  menstruum  is  poured  on,  and  the  powder 
thoroughly  stirred  with  a  spatula,  or  other  suitable  instrument,  until 
it  a|)|»ears  uniformly  nioist4'ned.  The  moist  powder  is  then  passed 
througli  a  cf)arse  sieve — No.  40  powders,  and  tliose  which  are  finer, 
requiring  a  No.  20  sieve,  while  N(k  30  powders  require  a  No.  15  sieve 
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for  this  purpose.  Powders  of  a  less  degree  of  finenass  usually  do  not 
require  this  additional  treatment  after  the  moistening.  The  moist 
powder  is  now  transferred  to  a  sheet  of  thick  paper  and  the  whole 
quantity  pou'-ed  from  this  into  the  percolator.  It  is  then  shaken 
down  lightly  and  allowed  to  remain  in  that  condition  for  a  period 
varying  from  fifteen  minutes  to  several  honrs,  unless  otherwise  di- 
rected ;  after  which  the  powder  is  pressed,  by  the  aid  of  a  plunger  of 
suitable  dimensions,  more  or  less  tirndy,  in  proportion  to  the  char- 
acter of  the  powdered  substance  and  the  alcoholic  strength  of  the 
menstruum,  strongly  alcoholic  menstrua,  lus  a  rule,  permitting  firmer 
packing  of  the  jjowder  than  the  weaker.  The  i)ercolator  is  now 
placed  in  position  for  percolation,  and,  the  rublwr  tulK;  having  l)een 
fastened  at  a  suitable  height,  the  surlace  of  the  powder  is  co\«'rcd  by 
an  accurately  fitting  disk  of  filtering  paper,  or  other  suitable  material, 
and  a  sufficient  quantity  of  the  menstruum  poured  on  thiough  a 
funnel  reaching  nearly  to  the  surface  of  the  paper.  If  these  condi- 
tions be  accurately  observed,  the  menstruum  will  i)enetrate  the  pow- 
der equally  until  it  has  passed  into  the  rubber  tube  and  has  reached, 
in  this,  a  height  corresponding  to  its  level  in  the  percolator,  which  is 
now  closely  covered  to  prevent  evaporation.  The  apparatus  is  then 
allowed  to  stand  at  rest  for  the  time  specified  in  the  formula, 

"  To  begin  percolation,  the  rubber  tube  is  loMcred  and  its  ghiss  end 
introduced  into  the  neck  of  a  bottle  previously  marked  for  the  (pian- 
tity  of  liquid  to  be  percolated,  if  the  percolate  is  to  l>e  measured,  or 
of  a  tared  bottle,  if  the  jiercolate  is  to  be  weighed  ;  and  by  raising  <ir 
lowering  this  receiver  the  rapidity  of  percolation  may  l)e  increased  or 
decreased  as  may  be  desirable  (see  Fig,  389),  A  layer  of  menstruum 
must  constantly  be  maintained  above  the  powder,  so  as  to  prevent  the 
access  of  air  to  its  interstices,  until  all  has  \^een  added,  or  the  requisite 
quantity  of  percolate  has  been  obtained.  This  is  conveniently  accom- 
plished, if  the  space  above  the  powder  will  admit  of  it,  by  inverting 
a  bottle  containing  the  entire  quantity  of  menstruum  o\er  the  perco- 
lator in  such  a  manner  that  its  mouth  may  dip  beneath  the  surface  of 
the  liquid,  the  bottle  being  of  such  shape  that  its  shoulder  will  serve 
as  a  cover-  for  the  percolator. 

"When  the  dregs  of  a  tincture,  or  of  a  similar  preparation,  are  to 
be  subjected  to  percolation,  after  maceration  with  all  or  with  the 
greater  portion  of  the  menstruum,  the  liquid  ])ortion  should  l)e 
drained  off  as  cx)mpletely  as  possible,  the  solid  i)ortion  i)acked  in  a 
percolator,  as  before  described,  and  the  liquid  i)oni-ed  on,  until  all 
has  passed  from  the  surface,  when  immediately  a  sntficient  (juantity 
of  the  original  menstruum  should  be  i)oured  on  to  displace  the 
absorbed  li([nid,  until  the  i)rescrilHHl  (juantity  has  been  obtained." 

Shape  of  the  Percolator. — In  the  V.  S.  P.  ISSO  the  shape  and  size 
of  the  cylindi'ical  ])ei-colator  i)refeiTed  for  i)harmacopaMal  (tperations 
were  definitely  fixed  (see  Fig.  388),  There  can  Ik*  no  question  that 
the  glass  cylindrical  percolators  (see  Fig,  3}»())  commonly  furnished 
by  the  manufacturei-s  an'  ])roi)ortionally  too  bn^ad  for  use  in  perco- 
lating drugs  for  lluidextiacts  where  the  quantity  of  drug  is  huge 
in  proportion  to  the  quantity  of  menstruum  ;  but  for  ordinary 
tinctures,  where  the  conditions  are  reversed,  they  answer  atlniirably. 
The  inference  then  is  obvious,  the  pharmacist  shonUl  ha\  *'  percolators 
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not  only  of  different  sizes,  but  also  of  different  shapes.  Fig.  391 
shows  the  uaiTONV  percolator  recommended  by  Prof.  Oldberg.  It  is 
narrower  than  the  cylindrical  percolator  directed  by  the  U.  S.  P.  (8th 
Rev. ).  The  studies  on  percolation  during  the  hust  half  centuiy  have 
been  directed  towai-d  simplifying  the  process,  and  the  elaborate  ap- 
paratus of  Count  Keal  and  others  hius  been  rei)laced  by  the  ordinary 


Fig.  393      Fig.  394 


Fig.  395 


Plain       Oldberg's      Conical 
percolator  pen-olator  percolator 

percolator  and  funnel.  The 
conical  percolator  of  the 
Pharmacopoeia    is    under 


C!onical  pt-nnlator 
(200  Gm.  of  jMjwder) 


Narrow  Ordinary 

percolator         percolator 

stood  to  be  a  glass  funnel  c^fio  (jm.  of    (jiogiu.  of 
(see  Fig.  392).  "'"""''^        '""""^ 

Judgment  is  required  in  selecting  a  percolator  for  an  operation.  In 
making  a  fluide.xtract  a  comparatively  narrow  percolatoi-  should  be 
chosen,  because  it  is  desirable  that  the  menstruum  should  travei-se  a 
higher  column  of  powder,  for  every  drop  of  the  nu'iistruum  must  be 
economically  applied.  The  rate  of  flow  of  the  ix'rcolator  is  thereby 
proportionally  diminished,  the  percolate  becomes  saturated  more 
rapidly,  and  thus  the  operation  is  more  easily  controlled,  i)i'OAided  the 
limit  has  not  been  exceeded.  The  character  of  the  drmf  injUiences  the 
limit.  For  instance,  one  wliich  contains  a  large  (piantity  of  soluble 
matter,  like  kino,  could  not  be  successfully  ])ercolated  in  a  narrow 
percolator,  liecause  the  juMcolaf c  would  soon  become  so  dense  that  it 
would  cease  to  descend.  In  making  tinctures  and  wi'akci-  i)repara- 
tions,  a  wi<ler  ixMcohitor  is  t<»  l)c  |)rcreired,  because  the  (Hiaiitity  of 
menstnmm  is  greatly  in  excess  of  the  (niaiility  neccssai-y  to  exhaust 
the  diug,  and  more  ra])id  action  is  <l«'sii"al)U\  Figs.  3!>3,  ;5!)4,  and 
395  show  three  ])ei-colatois  of  the  same  height,  but  of  very  dilferent 
shapes.  Exactly  the  same  weight  of  powder  is  represented  in  each. 
The  great  difference  in  the  lieight  of  the  columns  of  pow«ler  will  be 
readily  noticed,  and  illustT-at(>s  the  necessity  foi- judgment  in  selecting 
percohilors.  If  a,  fhii(h'\(iact  from  the  <hug  is  to  Im;  made,  the  tall 
7)ercolatoi-,  Fig.  .S93,  should  Iw  sele<'tcd  :  if  a  sli-ong  tincture.  Fig.  39-4 
indicates  the  shape;  while  for  a  weak  tincture,  the  funnel  shown  in 
Fig.  395  woidd  Ix'  prefeired  ;  it  being  understood  that  in  each  case 
the  ding  is  not  an  <'\«'e|)t  ionally  ditlieiilt  one  to  iKTColat4>. 

Comminution. — MMie  degree  of  coinininntion  propei"  foi- each  sub- 
stance must  depend  upon  the  physic;'!  strncture  of  tlu'drug,  the  ease 
with  which  the  menstruum  <lissolves  the  active  or  (h'sirable  constitu- 
ents, the  length  of  time  re(|nired  to  exliaust  the  powder,  and  the 
relative  proportion  of  menstiiinm  to  drug.     Nux  vomica,  and  ignatia 
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are  drugs  having  a  tough,  horny  stru(;tui-e,  in  wliicli  tlic  soluble  con- 
stituents are  embedded.  If  these  drugs  are  to  be  <|ui<'kly  exhausted 
of  their  soluble  princiides,  they  must  l)e  in  fine  j)o\vder.  On  the 
other  hand,  gentian  and  rhubarb  are  drugs  which  part  e:usily  with 
their  active  constitut^nts,  because  their  striicture  is  loose  and  (|uickly 
penetrated  by  the  menstruum.  Therefore  these  may  be  n;adily  ex- 
hausted when  in  coarse  powder.  The  relative  proportion  of  men- 
struum to  drug  also  has  a  bearing  in  determining  the  fineness  of  the 
powder,  for  it  is  clear  that  if  a  tluidextract  is  to  be  made  in  whicli 
one  hundred  volumes  shall  represent  one  hundred  j)arts  by  weight  of 
the  drug,  the  i)owder  should  be  a  finer  one  than  would  W  re(jiiiied 
for  a  tincture  where  one  hundred  volumes  are  used  to  exhaust  ten 
parts  by  weight  of  the  drug.  In  all  cases,  whetlier  coarse  or  fine  pow- 
der is  directed,  the  powder  should  be  unifonnli/  dirided ;  and  where 
the  degree  of  fineness  is  specified,  ])ut  a  small  ])roi)oi-tion  of  the  i)ow- 
der  should  be  capable  of  passing  through  a  sieve  of  the  next  higher 
grade  of  fineness,  and  this  small  proportion  sliould  be  thoroughly  dis- 
tributed through  the  powder.  The  object  of  this 
is  to  permit  the  uniform  descent  of  the  liipiid,  for  ^'^-  ^^^ 

fine  particles  offer  more  resistance  to  the  ])assage  of 
the  menstruum  than  coarse  ones ;  and  if  the  powder 
is  not  uniform,  and  the  finer  particles  are  deposited 
upon  one  side  of  the  percolator,  imperfect  exhaus- 
tion may  occur,  through  the  passage  of  the  greater 
portion  of  the  menstruum  upon  the  side  ot  leiust  p,„  f„r  moisteoing  powder, 
resistance, — i.e.,  through  the  coarser  particlas. 

Moistening  of  the  Powder. — The  general  rule  in  percolation  is  to 
moisten  the  powder,  and  there  are  very  few  instances  in  the  official 
processes  where  it  is  not  directed.  The  object  of  moistening  the  ])ow- 
der  is  very  apparent.  If  a  perfectly  dry  sponge  is  held  in  the  hand 
and  a  gentle  stream  of  water  poured  upon  it,  it  will  be  noli<'ed  that 
very  little  water  is  absorbed  by  it  ;  but  if  the  s]>onge  is  thoroughly 
soaked,  and  all  the  water  squeezed  out  that  possibly  can  be,  it  will  be 
found  that  it  will  greedily  absorb  water.  Most  drugs  are  vegetable 
substances  whicli  in  their  natural  state  were  moist.  The  process  of 
desiccation  has  hardened  and  dried  the  tissues,  so  that,  like  the 
sponge,  they  do  not  absorb  moisture  (piickly,  and  when  compr»>ss«'d, 
as  they  are  when  packed  in  a  percolatoi-,  the  resistance  is  si  ill  gicat«'r. 
If  a  dry  powder,  like  ground  orange  i)eel,  is  lightly  )>acked  in  a  gla.ss 
percolator  and  water  jwured  upon  it,  it  will  be  noticed  that  the  water 
will  penetrate  the  powder  l)ut  a  short  distance.  Its  fuithcr  i)ass;ige 
is  prevented  by  the  particles  which  are  immediately  in  contact  with 
the  water,  which  have  become  swollen  to  such  a  degree  that  they 
press  tightly  against  the  sides  of  the  percolator,  and  thus  entirely 
overcome  the  gravitating  force  and  penetrating  ])ower  of  the  water. 
If,  on  the  other  hand,  the  ])owdered  orange  peel  is  moistened  icitfi 
sufficient  water  to  safisj)/  its  trndennj  to  swell,  l)e/ore  it  i,s  pxebd  in  the 
percolator,  the  aihlition  of  walei-  is  tollowed  by  its  slow  ]HM<'olalioii 
through  the  mass  without  stoppage,  and  the  utility  of  moistening  tlu' 
powdei-  is  thus  ])roved. 

Fig.  39<3  shows  a  copper  pan  having  a  neai-ly  tlat  bottom  which  is 
used  by  manufacturing  pharmacists  lor  moistening  ])owdei-s.     The 
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powdered  drug  is  placed  in  the  pan  and  the  proper  quantity  of  men- 
struum poured  upon  it,  the  whole  is  theu  thoroughly  mixed  by  rub- 
bing between  the  hands,  or  by  using  a  scoop.  After  the  powdered 
drug  is  moistened  it  should  be  passed  through  a  riddle  or  coarse  sieve 
several  times,  to  render  it  uniform.  The  sifter  shown  in  Fig.  258  has 
been  found  very  efficient  for  this  purpose  where  small  quantities  of 
drugs  are  to  be  percolated. 

The  special  cases  in  which  the  powder  should  not  be  moistened  are 
those  in  which  the  addition  of  menstruum  would  produce  adhesiveness 
and  cause  the  powder  to  form  lumps  that  could  not  be  easily  pene- 
trated, those  in  which  the  moistened  powder  would  offer  too  little  re- 
sistance to  the  ]jassage  of  the  menstruum,  and  those 
Fig.  39/    Fig.  398    jjj  ^rj^jeJi  the  menstruum  is  too  volatile  or  too  in- 
flammable to  render  moistening  desirable  or  siife. 
An  instance  of  the  first  case  is  found  in  the  so-called 
cold  percolation  of  sugar  in  making  syrups  ;  in- 
stances of  the  second  and  third  cases,  in  the  prepa- 
ration of  the  oleoresins  where  acetone  is  used  as  the 
menstruum. 

Packing  the  Powder. — The  official  directions  with  regard  to  this 
important  part  of  the  process  of  percolation  vary  continually.  Where 
the  degree  of  pressure  is  immaterial,  no  special  directions  are  given. 
Where  there  is  a  likelihood  of  too  much  pressure  being  exerted,  so  that 
percolation  would  cease  before  it  should,  the  directions  are,  "  pack  it 
moderately  ;' '  on  the  other  hand,  if  there  is  danger  of  the  operator 
allowing  the  menstruum  to  pass  through  too  rapidly,  so  that  the  drug 
would  not  be  exhausted  of  its  active  principles,  the  directions  are, 
"pack  it  firmly."  The  proper  degree  of  pressure  can  be  judged  only 
from  the  character  of  the  drug  and  the  nature  of  the  menstruum.  If 
a  porous,  spongy  drug  is  to  be  percolated  with  a  menstruum  largely 
aqueous,  it  must  be  moderately  packed  ;  but  if  the  menstruum  is  alco- 
holic, it  must  be  firmly  packed.  Before  beginning  to  pack  the  powder, 
the  throat  of  the  funnel  or  of  the  percolator  must  be  obstructed  by  a 
loose  plug  of  absorbent  cotton  or  a  deeply  notched  cork  (see  Fig.  397), 
or  by  some  other  method.  The  manner  of  inserting  this  obstruction 
is  not  very  material.  The  cotton,  however,  should  be  dry  and  loosely 
inserted,  and  the  cork  either  dry  or  moistened  with  the  menstruum, 
care  being  taken  not  to  moisten  the  cotton  oi-  cork  with  water  unless 
the  menstruum  is  a<|ueous,  because  if  the  drug  to  be  jx'rcolated  is 
resinous,  the  first  poi'tions  of  percolate  which  come  through  will  be 
precipitated  by  the  water  in  tlw  cotton  or  on  the  cork.  Instances 
have  occurred  where  the  percolation  has  been  stopped  from  this 
cause.  Where  the  notched  cork  is  used,  it  is  well  to  place  over  the 
top  of  the  cork,  when  it  is  in  place,  a  small  circle  of  scored  filtering 
paper  (see  Fig.  398).  This  is  slightly  larger  in  diameter  than  the 
cork,  and  the  edges  are  therefore  i-eflected  up  the  sides.  A  small 
quantity  of  the  m<»ist4Mied  j)o\\(ler  will  keep  the  cotton  or  the  filtering 
pa]»er  and  cork  in   i)lace. 

The  iiioislened  ])ow«ler  should  l)e  carefully  deposited  in  the  perco- 
lator in  layei-s,  each  siicce<'ding  layer  being  ))ncked  jiccording  to  the 
dire<'tions,  '' moch'rately"  or  ""lirmly,"  as  the  case  may  l>e,  cure 
being  taken  to  use  the  same  degree  of  pressure  with  ejich  layer.     Fig. 
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399  shows  a  convenient  utensil  for  pack inj;  a  percolator.  It  should  be 
made  of  hard  wood,  j^rcferahly  lif;nuui  vita' ;  for  the  nairow  jx-rco- 
lators  a  longer  packer  must  be  used.  The  skill  used  in  this  part  of 
the  process  will  be  proved  by  the  manner  in  which  the  menstruum 
permeates  the  moistened  poM'der.  If  the  descent  is  regular  and  uni- 
form, it  is  shown  in  a  glass  percolator  by  the  line  marking  tlu;  d(!scent 
of  the  menstruum  being  perfectly  horizcmtal.  If  the  line  is  irregular, 
it  is  easy  to  point  out  just  where  the  pressure  was  insufficient 
or  too  great.  Fig.  400  shows  loose  and  irregular  packing, 
too  much  pressure  being  made  on  the;  right  side,  the  men- 
struum descending  upon  the  left  side  uneiiually  and  e>icai)ing 
unsaturated.  Fig.  401  illustrates  a  percolator  which  luus 
been  properly  packed,  the  liquid  dcvscending  uniforndy. 

Adding  the  Menstruum. — WIumi  the  hist  portion  of 
moistened  powder  is  introduced  into  the  percolator,  a  sheet 
of  filtering  paper,  scored  at  the  edges  and  slightly  larger  in 
diameter  than  the  surface  of  the  powder,  should  Im;  laid  upon 
it,  for  the  purpose  of  causing  the  even  disti-ibution  of  the 
menstruum.  A  weight  of  some  kind  is  usually  placed  ujton 
the  paper,  to  keep  it  from  floating  out  of  place.  Clean  ^^'^^^^ 
pebbles,  a  bottle  stopper,  or  a  small  glass  funnel  may  be  used,  but  in 
Fig.  402  is  shown  a  glass  percolating  weight,  which  has  been  made  for 
this  purpose  by  the  Whitall  Tatum  Company.  It  is  easily  cleaned,  is 
not  readily  broken,  and  does  not  take  u])  much  room.  Where  the  per- 
colator is  large  enough  to  hold  the  whole  of  the  menstruum,  it  may  be 
at  once  added  carefully.    When  this  is  not  the  cavse,  and  th«»  menstruum 

must  be  added  in  divided  por- 
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Fig.  401 


tions,  care  must  be  observed  to 
follow  with  the  succeeding  por- 
tion before  the  first  has  entirely 
disappeared,  orotherwise  fissures 
may  appear  in  the  ])owder,  and 
the  menstruum  will  of  coui'se 
then  seek  the  outlet  offering  the 
least  obstruction,  and  will  le^k 
through  the  fissures  instead  of 
]>ercolating  through  the  powder. 
This  is  more  a])t  to  occur  in 
])ercolating  very  line  ]^owders 
than  in  ])ercolating  coarse  ones, 
alliiough  liai)h'  to  take  place  in 
either.  \\'here  a  larg«'  quantity 
of  menstruum  is  required,  a  con- 
trivance for  <'ontiTnialIy  su]>ply- 
ing  the  menstruum  should  be 
used,  in  the  form  of  an  inverted 
bottle  or  tlask  (see  Fig.  LMIIh,  or 
any  of  the  methods  forcontinu 
ous  washing  may  be  enii»ioyed. 
Previous  Maceration. — This  is  reeomnieiided  when  the  structure  of 
the  powder  is  tough,  when  the  soluble  principles  are  not  easily  ex- 
tracted by  the  menstruum,  or  when  a  comparatively  large  quantity  of 
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Fig.  402 


Percolating  weight 


Fig.  403 


Sheet  rubber  cover 


powder  is  to  be  exliansted  by  ji  small  (|Uiiiitity  of  meiistrmim.  It  is  ob- 
vious that  iiiaceratiou  is  jjjoiiin-  on  eonstaiitly  Miiilc  the  menstruum  is 
travei-sin-;-  tiie  powder  durin.t,^  its  uiadual  descent,  and  when  the  amount 
of  menstiuum  is  more  than  sutiieient  to  exhaust  the  dru<,^,  previous 
maceratitm  is  merely  a  wavSte  of  time.  Nevertlieless,  tlm  framers  of 
the  Pharmaeopceia,  in  order  to  i)r(;vent  the  possibility  of  an  unskilful 
or  ignoi-ant  operator  failinjj:  to  exhaust  a  dru.o-  with  the  quantity  of 
menstruum  directed,  have  adopted  in  most  cases  the  precaution  of 
ordering  previous  maceration  for  a  short  time.  This  is  best  performed 
by  moistening  the  drug,  introducing  it  loosely  into  the  percolator,  and 
covering  it  closely  to  prevent  loss  by  evaporation.  This  course  has 
the  additional  advantage  of  allowing  tiie  di'ug  to  swell  at  ^,he  same  time. 

A  cover  made  of  sheet 

rubber   (see   Fig.    403), 

with  a  circular  opening, 

is   very    useful    in    tliis 

connection.     No  attemjjt 

should  e^'er  be  made  to 

produce  fluidextracts  on 

the  small  scale  without 

previous  maceration. 
Finishing  the  Process. — The  official  directions  are  frequently 
definite  in  fixing  the  quantity  of  percolate  to  be  received  from  a  given 
quantity  of  powder,  but  the  oft  repeated  direction  to  "add  the  men- 
struum until  the  su])stance  is  exhausted"  at  once  raises  the  (luesticm, 
When  is  a  di'ug  exhausted  of  its  activity  "?  This  question  can  l)e  i)rop- 
erly  answered  only  by  knowing  befoi<'hand  what  the  active  ])iinciples 
of  tlie  drug  are.  A  few  exami)les  will  sufiiciently  illustrate  this.  The 
activity  of  nux  vomica,  oi)ium,  and  cinchona  resides  in  the  bitter 
alkaloids.  TIence  ihe  absence  of  biffeniess  in  the  ])ercolate  in  such  cases 
indicates  exhaustion.  Cochineal  and  saffron  are  valued  in  i)liarmacy 
for  nothing  l)ut  the  coloring  mattei-  contained  in  them.  Hence  the 
alm')iee  of  color  in  the  ])ercolat(!  shoMs  the  close  of  the  j)roce.ss.  Nut- 
gall,  kino,  ki-ameria,  etc.,  contain  tainiin,  and  this  is  the  only  valuable 
])rinciple.  The  uhxence  of  asfriiif/oici/  in  the  j)ercolate  in  tiiese  cases, 
therefoi-e,  shows  the  operator  that  percolation  can  be  stopped.  Tho 
exhaustion  of  resinous  drugs  may  be  known  by  the  absence  of  precipi- 
tation when  th<^  percolate  is  droi)i)ed  into  water.  AVliere  two  or  more 
active  ])iinci|)les  exist  iii  a  drug,  the  latt<'r  is  not  exhausted  until  the 
peicol:it<'  is  tree  fi-om  all  of  them.  77/r  infellif/eiit  practice  of  the  procesH 
of  })rrci)latio)u  Ihereforc,  rc(/iiircs  an  acciirale  knowh'dije  of  the  cbnstilucnts 
and  p/ii/.sicnl  jnopcrtic.s  of  medicinal  snhsfanccfi. 

Choice  of  Menstrua. — Much  labor  has  been  bestowed  by  investi- 
gators in  ase<'itaiiiing  tlie  exact  pioportions  of  the  usual  sohcnts — 
water,  alc()hol,  glycerin,  etc. — that  are  best  ada])ted  for  depriving 
drugs  of  su<'h  of  their  soluble  ])rincii)les  as  ai(^  desirable,  an<l  at  the 
sanu^  time  leaving  untouched  in  the  n'sidue  tluKSc:  principles  which  are 
either  inert  or  objectionable.  The  special  menstruum  which  isexactly 
ailapted  to  the  ]»eculiar  eharacl«'rist  ies  of  the  drug,  and  which  will 
cause  the  i-elention  of  the  soluble  |»riiiei|>les  in  a  ])ern)an<'nt  foi-m 
under  the  vai'ving  <'()nditi(»ns  of  climate,  and  at  the  sana'  time  permit 
exposui-e  to  light,  heat,  and  air  without    injury,  can  l>e  determined 
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only  by  experimont  and  ('X'lx'iiciict^  Wlicii  now  j^aloniral  pr('i)ara- 
tions  arc  pr<)])0,sed,  tlic  nicnstiiiuni  s<'l<'ct<'(|  nmst  thon'toi'c  Ix;  nicr^'ly 
tentative,  and  j^enei-al  i)rin('ii)l«'s  nnisl  oiiide,  nntil  i)Ositive  knowledj^e 
is  secured.  Alcohol  w<juld  be  indicated  lor  active  resinous  drugs, 
diluted  alcohol  for  simple  bitter  tonics,  cathartics,  etc.,  and  diluted 
alcohol  with  glj'cerin  for  a.stringent  dru<^s,  etc.  The  selection  of 
proper  menstrua  will  be  noticed,  as  occasion  demands,  in  the  cha[)tei's 
upon  infusions,  tinctui'cs,  extracts,  tluidcxtracls,  etc. 

Absorbed  Menstruum. — Tlie  amount  of  menstruum  which  a  p()w- 
der  will  absoi-b  and  retain  aft(U'  i)ei-colation  ce;uses  can  nevei-  be  accu- 
rately predetermined.  If  it  is  imi)ortant  to  know  beforehand  the 
percentage  of  menstruum  capabh;  of  being  al)soT-bed,  a  practical  trial 
should  be  made  upon  the  small  scale,  using  the  same  powder  and 
menstruum. 

Substances  j)0ssess  very  different  capacities  for  retaining  menstruum. 
Those  having  a  light,  spongy  structure  hold  moi-c  than  liard  ligiH'ons 
drugs,  and  ev^en  the  same  drug  will  often  vary  in  its  ciij^acity  in  tiiis 
rCvSpect,  while  the  amount  of  moisture  i)resent  in  th«^  «liug  befor<i  it 
is  percolated  is  never  a  constant  (luantity,  varying  sometimes  as  much 
as  8  to  20  percent.  The  advantages  of  jxMcolation  o\cr  mac«'i-ati<ni 
are  very  apparent  in  respect  to  the  charact«'r  of  the  li(iuid  left  in  tlie 
residue.  lu  maceration  the  liquid  left  in  the  residue  is  linished  tinc- 
ture. In  percolation  it  is  merely  menstruum,  tlie  active  portions  of 
the  drug  having  been  dissolved  in  the  preceding  i)crcolate.  In  large 
operations,  fi-om  an  economical  point  of  view,  it  isdesiral)le  to  recover 
absorbed  mcnsti-ua  when  tlu^  I'csidnes  contain  suHicient  alcohol  to 
make  it  worth  the  necessary  time  and  labor.  Distillation  is  then  i-e- 
sorted  to,  or  the  residue  is  treated  with  w<'ak  alcohol  and  subse(|nently 
with  water.  Where  water  causi'S  swelling  of  the  substance  and  a 
stoppage  of  the  ])erc()lation,  the  n'sidue  may  be  mixed  with  clean  saw- 
dust, rice  chalf,  or  other  inert  diy  substance,  and  then  percolated 
with  water.  Recovered  distilled  alcohol  may  be  ]>urified  by  treating 
it  with  potassium  permanganate  ;  twelve  grains  dissolved  in  a  gallon 
of  the  percolat(!,  and  allowed  to  stand  a  few  days,  are  usually  sntli- 
cient.  The  purilied  alcohol  may  be  decanted  or  fdtered.  Care  nuist 
always  be  taken  not  to  use  uni)uii(ied  recoNered  alcohol  Mhich  is 
odorous  on  account  of  containing  \(»l;iti]e  oil  obtiiined  from  ;i  drug,  oi- 
which  may  be  otherwisi^  ini])ui'e. 

Controlling  the  Flow  of  the  Percolate. — The  necessity  for  some 
method  of  controlling  the  How  of  the  percolate  is  apparent.  In  simple 
percolation  this  is  etfected  by  the  degree  of  i)ressure  used  in  packing 
the  moistened  drug.  Judgment  and  cxpcj-ience  an'  a])solutely  neces- 
sary to  guide  tin*  operator.  Various  mechanical  expedients  have  been 
used  tx)  acc<)mi)lish  the  sam<^  ])ni])ose.  'i'he  ollicial  method  has  been 
described  (see  Fig.  ."{SO).  In  nu'tMllic  p<'reolators  stopcocks  ]\:i\r  been 
employed.  A  naiiow  honKcopathic  \  ial.  h;i\ing  a  one  eighth  inch 
hole  in  the  side,  a,  half  inch  from  the  bottom,  is  p:issed  thioiigh  a  pei-- 
forated  cork  litling  tightly  in  the  neck  of  the  ])ercol:itor  ;  by  pulling 
the  vial  down,  tlu^  hole  is  stopi)e<l  by  the  ciicircling  coik  ;  by  pnshing 
it  up,  the  hole  is  exi)osed  so  that  the  i)ercol:it<'  runs  through  the  vial, 
and  tlius  the  flow  may  be  contn^led.  Fig.  404  illustrates  a  method 
of  controlling  the  flow  of  a  percolat«'  wliich  has  proved  in  the  author's 
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Fig.  404 


experience  very  useful.  Tlie  well  known  sprinkler,  made  of  white 
metal,  used  for  liquid  dentifrice  bottles  wa.s  first  tried,  and  subse- 
queutly  the  form  shown  in  Fig.  404  w;is  selected.  It  is  made  by 
A.  II.  Wirz,  Philadelphia.  The  flow  of  liquid  can  be 
perfectly  controlled  by  its  use.  In  the  U.  S.  P.  (8th 
Eev. )  the  following  directions  are  found  : 

'■'Bate  of  Flow. — It  is  o])vious  that  the  success  of  the 
process  of  jjercolation  largely  depends  upon  the  regulation 
of  the  flow  of  the  percolate  ;  if  this  should  be  too  rapid, 
incomplete  exhaustion  will  result,  ])ut  if  too  slow,  valu- 
able time  may  be  wasted.  The  late  of  flow  for  extracts 
and  fluidextracts  for  1000  Gm.  of  powder  should  range 
from  two  to  five  drops  a  minute  ;  for  official  quantities 
of  tinctures  and  preparations  of  about  the  same  strength, 
from  eight  to  fifteeu  drops  a  minute,  and  the  word 
"slowly"  throughout  the  text  is  understood  to  mean  a 
rate  of  flow  corresponding  to  this  ;  it  is  evident  that  the  proper  rate 
of  flow  should  vary  with  the  quantity  and  character  of  the  drug  em- 
ployed and  the  density  of  the  menstruum." 

Special  Percolators 
Stoppered  Percolator. — 3Iany  modifications  in  the  ordinary  cylin- 
drical or  conical  percolator  have  been  suggested  from  time  to  time  to 
suit  special  requirements.     In  Fig.  405  is  shown  a  glass  percolator 
jjroposed  by  Dursse,  the  special  merit  of  which  lies  in  the  manner  iu 
which    evaporation    is 


Fig.  405 


Fig.  406 


prevented.  This  is  ef- 
fected by  means  of  the 
ground  glass  cover.  The 
upper  jiart  of  the  perco- 
lator, R,  is  strength- 
ened by  a  deep  band  ; 
the  glass  cover,  C,  is 
carefully  ground  so  as 
accurately  to  fit  the 
jx'rcohitor  and  make  a 
nearly  tight  joint,  which 
can  be  imj^roved  by 
moistening  the  edge 
with  glycerin.  If  the 
should  flow  too  fre«'ly,  it 
can  gi'uerally  be  checked  by  screw- 
ing iu  tlie  cover  of  the  percolator  ; 
sh()nld  it  tlow  too  slowly,  a  small 
piece  of  twine  iiiseited  between  the 
covei- and  th(^  side;  will  ])ermit  the;  ne<'es.sary  i)r«'ssure  of  the  atmos- 
j)here.  The  graceful  outlines  of  this  pereohitor,  and  the  evident  care 
used  in  its  iii;iiiiif;iet  me,  may  be  in<'iil  i(»n<'(l  :is  jxiiiits  in  its  fa\-or. 

Well  Tube  Percolator. — .\n  excellent  ineth»Ml  of  percolation  which 
was  used  by  l)r.  Vj.  H.  S(|nil»l»  for  a  number  of  yeais,  an«l  is  still  em- 
ploye<l,   is  shown    in   Fig.   KMi.      It    Ls  based   upon   the   principle  of 

automauca 


percolat< 


liitor  (8i|uibl>) 


drawing  water  from  ;i  we 


ally  as  fast  as  it  accumulates. 
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This  is  effected  by  the  use  of  a  well  tube  placed  in  the  centre  of  an 
ordinary  jar  or  pot  and  held  in  its  j)lace  by  the  powdered  drug  which 
is  packed  around  it.  The  menstruuin  is  ])oured  upon  the  drug,  and, 
after  percolating  through,  collects  in  the  well  tulxs  from  which  it  is 
drawn  off  by  an  ingeniously  constructed  syphon.  The  practical  value 
of  this  method  warrants  a  detiiiled  description.  It  may  be  used  for 
either  large  or  small  operations. 

The  percolator  is  a  stoneware  pot  of  about  two  gallons'  capacity, 
capable  of  holding  six  pounds  of  most  drugs,  and  mounted  on  a  suit- 
able stand.  A  disk  of  blanket  is  cut  of  such  a  size  and  shape  a.s  to 
lie  flat  upon  the  bottom  and  cover  it  entirely.  Another  disk,  of  the 
same  material,  but  a  little  larger,  is  made  with  a  crucial  incision  (X) 
in  the  centre,  so  that  it  may  be  stretched  over  the  end  of  the  well 
tube.  This  is  a  piece  of  glass  tube  about  twelve  inches  long,  having 
an  internal  diameter  of  half  an  inch,  and  irregularly  notched  or 
gnawed  off  obliquely  at  the  lower  end.  One  end  of  this  well  tube  is 
pushed  through  the  crucial  cut  in  the  centre  of  the  upper  disk  of 
blanket,  and  this  blanket  is  pushed  to  the  other  end  of  the  tube,  so 
that  the  corners  made  by  the  crucial  cut  are  reflected  up  against  the 
outside  of  the  tube.  These  corners  are  then  tied  firinly  to  the  tube 
by  passing  twine  around  them,  or  are  secured  by  a  stout  inblier  l)and, 
made  of  a  section  of  rubber  tubing  of  juoper  size.  A  disk  of  filtering 
paper,  larger  than  the  u])i)er  blanket,  with  a  crucial  cut  in  the  centre, 
and  scored  round  the  e«lge  so  as  to  lie  flat  against  the  sides  of  the 
percolator  where  reflected  up  against  them,  is  pushed  down  upon  the 
upper  blanket,  the  well  tube  passing  through  the  cut  in  the  centre. 
If  now  a  cork  be  temporarily  placed  in  the  well  tube  to  keep  out  the 
moistened  powder,  the  percolator  is  ready  to  receive  its  charge,  which 
is  packed  around  the  well  tube  and  upon  the  disks  of  paper  and 
blanket  so  as  to  occupy  the  main  body  of  the  percolator.  "When  the 
charge,  having  been  projicrly  moistened,  rubbed,  and  sifted,  so  ;is  to 
be  entirely  uniform  and  free  from  wet  lum})S,  is  ])acked  around  the 
well  tube  loosely  or  firndy  according  to  the  nature  of  the  sul)stance 
and  the  menstruum,  its  suiface  is  covered  by  a  disk  of  muslin  or 
paper,  cut  so  ;us  to  lie  flat  and  smoothly  upon  the  surface.  The  object 
of  this  is  to  distribute  the  menstruum  avS  it  is  poured  on,  and  to  pre- 
vent the  stream  tVom  breaking  up  and  deranging  the  surface.  Should 
this  paper  disk  show  a  tendency  to  float  in  the  stiatnm  of  menstruum, 
it  may  be  held  down  by  a  few  fragments  of  glass.  The  percolator  is 
then  ready  to  receive  the;  menstiuum  or  weak  ])ercolat«N  and  a  stratum 
of  the  liquid  should  becaretully  kept  covering  the  entire  surface  until 
the  whole  mass  of  the  substance  to  be  percolate(l  is  satui-ated.  The 
cork  is  to  be  taken  from  the  well  tube  before  the  liijuid  is  i)oured  on, 
and  then  the  liquid  will  flow  down  into  the  substance  like  a  ])iston, 
pushing  the  interstitial  air  before  it,  the  air  ])assing  out  through  the 
blankets  and  the  well  tube  ;  Anally  the  liquid  will  rise  in  the  well  tube 
until  it*>  surface  is  within  an  inch  or  so  of  the  surface  of  the  liquid 
outside. 

The  whole  substance  is  now  in  a  perfect  condition  for  maceration,  and 
the  surface  should  be  left  coxered  witli  the  li<|uid  to  the  «lei)th  of  at 
le;ist  half  an  inch.  A  shoi't  section  of  rather  thick  i-uhlM'r  tubing 
should  be  stretched  over  the  upper  end  of  the  well  tuln',  and  slii)peti 
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dowii  so  as  to  .sii]iport  the  centre  of  the  cover.  A  tightly  fitting  cover, 
niaiU^  of  sheet  rubl)er  a  quarter  of  an  inch  thick,  with  a  hole  in  the 
centre  for  the  well  tube,  is  then  i)ut  on.  The  syphou  is  made  of  ghiss 
tubing  of  about  an  eighth  of  an  inch  bore,  bent  twice  at  right  angles, 
the  two  legs  being  each  about  twelve  inches  long.  The  outer  leg  is  a 
little  longer  than  the  inner  one,  and  turned  up  ufjon  itself  for  about 
three-quarters  of  an  inch,  avS  shown  in  Fig.  4()G.  The  legs  should 
have  only  such  a  difference  in  length  that  the  inner  one  will  reach 
the  l)ottom  of  the  well  tube  when  required,  and  when  measured  upon 
the  outer  one  will  rt'ach  to  about  midway  of  its  turned  up  end. 

This  construction  i)revents  tlu'  syi>hoii  from  emptying  itself  at  any 
time,  for  when  the  li(piid  is  drawn  over  by  the  syphon  until  the  sur- 
face of  liquid  in  the  well  tube  falls  to  a  level  with  the  end  of  the 
turned  up  portion,  as  shown  by  the  lines  in  Fig.  40(3,  the  columns  of 
li(iuid  in  the  syphon  will  be  of  equal  length  and  will  counterbalance 
each  other,  and  the  flow  will  cease  without  emptying  the  syphon. 
But  as  soon  as  the  level  of  the  liquid  in  the  well  is  raised  by  fresh 
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additions  of  nienslruuni  on  the  snl)stance,  the  flow  will  recommence 
at  a  i-al<'  i)i-oportionat<'  to  the  dinrrcMH-e  of  levels,  and  may  be  rea<l- 
justAHl  to  the  re(piire<l  rate  by  slipi)ing  the  syi)]ion  up  or  down  in  the 
cork  in  the  upper  end  of  the  well  tul)e.  This  cork  should  be  bore<l 
to  fit  the  syphon  so  tightly  as  to  lutld  it  iti  any  ])osition,  and  should 
have  a  groove  fih'd  longitudinally  on  its  outer  si«le,  to  allow  free  exit 
of  air.  Fig.  407  shows  tin*  well  tube  ])ercolator  made  of  Ai)i)ert 
glass,  furnished  by  the  Mississip|)i  (Jlass  Company,  of  New  York. 

If  it  is  desiral>le  at  any  stage  in  the  peicohilion  to  stoj)  the  ])rocess, 
the  syphon  nniy  be  gently  lilbd  nnlil  the  leg  in  the  well  tube  is  above 
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the  level  of  the  percolate  there,  when  tlie  flow  will  cease.  It  may  lie 
started  by  simply  piLshiu^  the  leg  down  into  {\w  tube  again.  This  is 
a  practical  convenience  which  is  gr«?atly  iq)i)reciated.  If  the  syphon 
should  accidentally  empty  itself,  the  flow  is  cjusily  started  by  attaching 
a  short  rubber  tube  to  the  curved  end  and  ap])lying  suction. 

Double  Tube  Percolator. — This  diliers  from  the  well  tube  perco- 
lator just  described  in  the  use  of  an  onlinary  percolator,  the  absence 
of  the  syphon,  and  the  substitution  of  a  simple,  straight  tube  which 
is  free  to  move  up  and  down  inside  of  the 
well  tube  at  the  discretion  of  the  operator.  Fig.  409 

Fig.  408  illustrates  its  mode  of  action.  A 
central  well  tube  having  the  lower  end  ir- 
regularly broken  is  placed  in  an  ordinary 
glass  percolator,  upon  a  tuft  of  absorbent 
cotton,  or,  as  in  Dr.  Squibb' s  percolator, 
a  circular  piece  of  muslin  is  securely  tied 
upon  the  tube  a  short  distance  from  the 
bottom,  as  shown  in  the  small  cut  in  Fig. 
408,  and  the  end  of  the  tube  rests  upon  a 
perforated  cork  fitting  tightly  in  the  neck 
of  the  percolator,  {us  i^roposed  by  W.  S. 
Thompson  in  his  description  of  a  similar 
apparatus.  The  control  of  the  flow  of  the 
percolate  is  effected  bj"  raising  or  lowering 
the  small  tube  which  p;isses  into  the  well 
tube,  and  which  is  held  in  place  by  passing 
through  the  perforated  cork  in  the  neck 
of  the  percolator  already  mentioned,  or 
through  a  perforated  rubber  nipple  slipjied 
over  the  end,  as  suggested  by  Windolph, 

or  through  a  piece  of  rubber  tubing.  If  previous  maceration  is 
directed,  the  narrow  tube  may  l)e  pushed  up  until  the  ui)per  orifice  is 
above  the  level  of  the  menstruum,  and  of  course  above  1  he  level  of  the 
percolate  in  the  well  tube.  When  it  is  desirable  to  begin  percolating, 
the  tube  is  gently  rotated  with  a  downward  movement  until  the  level 
of  the  percolate  is  reached,  and  then  ]KM'colation  )>roceeds  regularly, 
the  course  of  the  menstruum  being  indicated  l)y  the  arrows  in  Fig. 
408.  The  rapidity  of  the  flow  is  increased  by  lowering  the  tube,  and 
decreased  l)y  raising  it. 

Suspended  Percolator. — In  large  operations  it  is  necessary  to  em- 
ploy means  to  facilitate  not  only  the  ix-rcolation,  but  also  tlu'  jxicking 
and  emptying  and  other  subordinate  but  essential  parts  of  the  pi-oeess. 
Fig.  40J)  shows  a  percolator  in  use  by  Hance  IJrothers  &  White. 
The  large  percolator  of  tinned  cop])er  is  suspended  by  trunni»)ns,  T, 
which  are  histened  to  a  stout  band  encircling  the  percolator  slightly 
above  the  centre  ;  two  steam  i)ip*'  sui)i)orts  are  secured  to  a  strong 
beam,  B,  above,  and  the  ti-unnions  rest  in  tees,  which  are  screwed  to 
the  end  of  the  pipe  supports.  The  sliding  te<s  (J,  is  dropi)ed  into  the 
cup  shaped  catch,  A,  when  it  is  desin'd  to  retain  the  percolator  in  an 
upright  i^osition.  The  special  advantage  in  this  ai-rangenient  is  ob- 
served, however,  when  an  ojjeration  is  concluded.  A  residue  car  may 
then  be  wheeled  oi)posite  to  the  percolator,  and  the  tee  pushetl  up  so 


Susj)ended  percolator  (Hance's) 
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as  to  permit  tlie  percolator  to  swinj;  on  the  trunnious.     The  perco- 
lator may  then  bs  turned  upside  down  with   the  greatest  ease,  and 


Fig.  410 


Fig.  411 


Copper  perrnlator  (I'olton) 


Co]i|)cr  prrciilatnr  (Coltmi) 


Fig.  412 


fastened  by  attaching:  tlie  bottom  to  the  hook  H  ;  its  conical  shape 
facilitates  the  dischar^ie  of  the  i-esidue. 

Percolation  on  the  Large  Scale. — It  is  obvious  that  somewhat  dif- 
fei'ent  appliances  must  be  used  in  percolating 
large  quantities  of  drugs.  While  ordinary  glass 
percolators  cannot  be  made  of  very  large  si/.e, 
well  tube  percolation  is  well  ada])ted  for  large 
operations,  but  tinned  co|)pcr  pcicolators  are 
most  tV«'(|uently  employed  :  in  th«'  latter  brass 
sto])cocks  are  mainly  dejxMided  u])on  for  con- 
trolling the  tlow  of  the  percolate,  but  these  are 
objectionable  becaus(Mif  the  ditliculty  in  cleaning 
them,  and  on  account  of  tlu'  liability  of  becoming 
enveloped  in  evaporated  jx'rcolate  it  is  often  dif- 
licnlt  to  stai-t  or  control  the  flow  accurately. 
Figs.  410  and  411  illustrate  co]i])er  ])erc(»latois, 
made  by  Ai-thur  Colton.  of  Detroit,  with  dia- 
phragms for  su])poiting  the  disk  of  llannel  or  cloth.  They  are 
intended  to  l)e  ]>laced  upon  counteis  or  tables.  Fig.  4I'J  shows  an 
ordinary   copper   percolator  supported    i)y   a   ring   on   two  columns, 


Copper  percdL-itor 
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Fig.  413 


with  sufficient  space  below  to  accommodate  the  receiving  bottles. 
These  may  be  made  so  as  to  be  supported  on  trunnions  fsee  Fig.  409j, 
The  exhausted  powder  or  marc  is  then  ciusily  turn<'d  out  into  a  vcvssel 
placed  on  the  tioor. 

Pressure  Percolators. — Percolation  by  juessure  h;us  couie  into 
vogue  in  various  i)arts  of  the  country,  and  there  are  at  the  present 
time  several  forms  of  pressure  percolators  upon 
the  market,  each  one  ditfering  somewhat  from 
the  others  in  detail,  but  all  b;i«ed  upon  the  same 
principle, — that  of  forcing  the  menstruum 
through  the  powder  at  a  greater  rate  of  speed 
than  it  would  pass  if  it  depended  alone  on  the 
force  of  gravity. 

The  prCvSsure  is  usually  exerted  through  a 
column  of  menstruum  entering  the  percolator  at 
the  top,  the  menstruum  being  supplied  and  the 
column  sustained  from  a  reservoir  of  the  liquid 
suspended  above  it  at  a  height  of  from  three  to 
ten  feet.  It  will  be  noticed  that  Count  Keal's 
apparatus,  invented  in  1815,  was  based  upon 
this  principle  (see  page  252),  and  since  then 
Stearns,  Roseuwasser,  Berry,  Suits,  Anderson, 
and  others  have  advocated  or  introduced  appa- 
ratus under  various  names  by  which  percolation 
is  carried  on  under  pressure.  It  nuist  suffice 
in  this  place  to  describe  briefly  one  pressure 
percolator,  that  of  Suits,  full  and  detailed  in- 
formation being  readily  obtained  from  the  man- 
ufacturers of  any  of  them.  Fig.  413  shows  one 
of  the  bast  forms,  the  glass  percolator  B,  pro- 
tected by  three  iron  bands,  having  at  the  top  a 
tight  cover  made  of  plated  sheet  copper,  having 
two  stopcocks  ;  the  cover  is  made  airtight  by 
being  clamped  between  two  flat  sheet  rubber 
rings  ;  the  bottom  of  the  percolator  has  a  stoj)- 
cock  cemented  in  it ;  the  moistened  powder,  F, 
is  kept  in  place  and  some  pressure  exerted  by 
means  of  the  porous  metal  diaphragm,  the  spring 
E,  and  the  metal  tube,  C,  which  passes  through 
an  air  tight  joint  in  the  top.  The  trii)od,  (J,  is 
not  used  during  the  percolation,  but  is  useful  in 
su[)porting  the  percolator  while  packing.  It  is 
possible  with  this  apparatus  to  macerate  the  jmwder  under  pi-essui-e, 
and  at  the  end,  after  all  of  the  nu'ustruum  has  been  run  into  the  per- 
colator and  hydrostatic  ])ressure  is  no  longer  available,  a  convenient 
rubber  bulb  airi)ump  n»ay  be  used  to  force  air  into  the  percolator  to 
maintain  the  pressure.  This  apparatus  may  1h'  used  to  great  advantage 
in  filtering  oils  under  i)iessure,  or  as  a  bottle  tiller.  After  an  extended 
practical  ti-ial  of  percolation  by  ju'essure,  the  author  has  leaehetl  the 
conclusion,  that,  while  there  are  sonu'  percolating  operations  in  whieh 
it  can  be  used  with  advantage,  for  the  great  niajoiity  the  pressure  is 
unnecessary,  just  as  perfect  results  being  reached  by  the  use  of  as 


I'ri'ssun'  iK-n-olator  (Suits) 
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simple  a  percolator  as  a  glass  funuel  or  cyliuder  of  the  well  known 
lonii. 

Percolation  with  Hot  Extraction. — In  some  cases  it  is  desirable  to 
exhaust  drugs  witli  hot  meiustrua.  Lewiu's  extraction  apparatus  is 
shown  in  Fig.  414.  The  lower  vessel  is  a  still ;  immediately  above  it  is 
the  percolator,  having  three  movable  sieves  for  the  recejjtion  of  the  sub- 
stance to  be  extracted  ;  above  the  })ercolator  is  the  condenser.  By 
the  use  of  the  three-way  stopcocks,  the  percolation,  distillation,  and 
extraction  may  be  controlled  at  will. 

Methods  of  supporting  Percolators. — The  ordinary  retort  stands 
are  often  used  to  support  peicolators,  but  these  are  g<'nerally  tiimsy 
and  unsatisfactory.     The  one  shown  in  Fig.  187,  particularly  if  used 


Fig.  414 


Fig.  415 


Percolator  stand 

with  split  rubber  tul>e  sections,  as  seen  in 
Fig.  liK),  is  much  to  be  preferred.  Tlie 
stand  shown  in  Fig.  415  w;is  devised  by 
the  author  in  187.5,  and  has  been  in  con- 
stant usr  since.  It  is  convenient  ly  I'asttMU'd 
to  the  Willi  in  iVont  ol"  lli<'  wcnkiiig  counter. 
Two  long  si  ii|>s  li;i\  ing  slots  down  t  he  cen- 
*=plj  ij  m^  U'v  ai"('  sii])poitcd  on  biackcts,  and  short 

u"^  cross  stiips  luning  tlicii-  inside  edges  hol- 

Lewin'H.xtmrtion  MppMrafns  lowed  out  are  fasteucd  to  the  long  stiii)s  by 

thumbscrews.  This  arrangement  jxMinits 
the  adjustment  of  the  croas  strips  so  that  either  a  large  or  a  small  i)er- 
colatoi'or  funnel  can  l)e  sui)])orted,  as  shown  in  th«'  cut,  at  any  desii-ed 
liejglif.  Tills  stand  is  capalile  of  eiilargenieiit  by  means  of  ad<lit  ioiml 
Itiackets  and  strips.  If  a  wall  counter  is  not  a\ailahle,  a  frame  may 
he  iii;ide  cxlendiiig  ov<'r  an  <»r<liiiarv  counl<'r,  wliicli  will  s«m'v«'  as  well 
for  a  siip|»ort,  care  l»eing  taken  that  tlie  strijis  ami  iVame  an*  lu'avy 
enough  fo  iM-nr  w  it  lioiit  strain  any  weight  likely  lo  be  ])lace<l  upon  the 
stand.  The  sjieciiil  ad\antage  of  a  p«M-colal  ing  stand  is,  that  it  en- 
ables all  percolating  and  lilt«'iing  oix'ialions  to  1m'  carried  on  with 
convenience  in  one  place,  thus  sjiving  tiuu^  and  labor. 
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Percolation  Closet. — The  retort  riii<,'s  shown  in  F'v^.  187  have  Ikxti 
used  l»y  JuJiies  T.  Hhiiiii  in  a  convenient  j)ficolation  closet,  shown  in 
Fig.  41G.     Two  lengths  of  ordinary  five-eighths-inch  iron  steiimpipe 

Fig.  416  Fig.  417  Fio.  418 


Receiving 
flask 


BeceiTing  bottle 
(paper  scale) 


l'cir.)latinii  (■!( 


Fig.  419 


are  fastened  securely  to  the  top 
antl  bottom  of  the  closet,  at  a 
convenient  distance  from  the 
shehes.  The  retort  rings  may  l)e 
adjusted  to  the  desired  height, 
and  it  is  thus  ])Ossil)le  to  carry 
on  several  ix'icolations  or  filtra- 
—  tions  at  the  same  time,  away  from 

the  other  opei'ations  of  the  store, 
"  ^'"'"'"^  in  a  closet  Mitli  a  closed  door. 

Receiving  Bottles. — A  series  of  bottles  of  various  sizes  should  be 
reserved  for  use  in  recei\  ing  percolates.  AMiere  especial  accuracy  is 
necessary,  a  flask  with  a  double  mark  on  the  neck  should  be  used  (see 
Fig  417).  Bottles  with  comparatively  wide  necks  are  to  be  preferred 
for  receiving  botth«.  A  paper  stiij)  may  be  pasted  on 
the  side,  and  accurately  measured  quantities  of  water 
])oured  in,  carefully  marking  the  height  of  each  addition  : 
ui)ou  the  o[)i)osite  side  corresponding  metric  quantities 
may  also  be  placed  (see  Fig.  418).  J.  M.  Maris  &  Co. 
furnish  narrow  receiving  bottles  (metric  and  old  form, 
and  both  systems  on  the  same  bottle)  (Fig.  419).  The 
graduations  are  accurately  engraved  on  the  glass,  and  ar- 
ranged, at  the  author's  suggestion,  to  suit  the  (piantities 
usually  made  by  the  phai-macist.  These,  unlike  the  home 
made  receivers,  are  permanently  marked  and  of  elegant 
ap|)ear;uice. 

Repercolation. — This,  as  its  name  indicates,  is  the  pn)- 
cess  of  percolating  substances  with  percolates,  or,  as  de- 
fined by  Dr.  E.  K.  Squibb,  the  author  of  the  process, 
"the  successive  ai)plication  of  the  same  percolating  men- 
struum to  fresh  jxntions  of  the  siil)stance  to  be  i)erco- 
lated."  The  ]>riii('ip;il  object  of  icpercolation  is  to 
effect  the  saving  of  alcohol  and  alcoholic  mensti-ua  by 
aecom])lishing  tlu'  saturation  of  the  iiieiistnia,  as  nearly  as  ])ossible, 
by  pavssing  the  unsaturated  or  weaker  ])ereolate  from  (»ne  j>ortion  of 
the  drug  through  another  i)ortion,  and  again  j>assiiig  the  unsiturated 
or  weaker  percolate  from  this  second  portion  through  a  tiiii-d  i>ortion. 
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The  weak  percolate  from  this  l-aat  portion  is  generally  set  aside,  to  he 
used  in  succeeding  operations  upon  the  same  drug  in  the  place  of 
fresh  menstruum.  This  procass  is  useful  only  in  those  operations 
where  the  lelative  proportion  of  menstruum  used  is  small,  as  in  the 
fluidextract.s  ;ind  similar  concentrated  preparations.  Pi'actical  illus- 
trations of  the  use  of  this  process  may  be  seen  by  referring  to  the 
chapter  on  Flnidextracts. 

Fractional  Percolation. — This  is  a  term  employed  by  Prof.  C. 
Lewis  Diehl  and  others  to  define  percolation  when  applied  to  two  suc- 
cessive portions  of  powder,  the  principle  of  action  being  identical 
with  that  of  repercolacion. 
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THE  various  processes  which  are  used  iu  making  tlie  official 
preparatious  having  been  considered  in  Part  I.,  as  solution, 
filtration,  digestion,  X)ercolation,  maceration,  expression,  et€., 
it  is  most  appropriate  now  to  take  up  these  preparations  and 
classify  them.  Those  which  form  natural  groups  will  be  brought 
together  in  such  a  manner  as  to  facilitate  the  study  of  their  general 
features.  Each  chapter  will  begin  with  a  definition  and  descrii)tion 
of  the  class  of  preijarations  of  which  it  treats  ;  then  will  follow  a  table 
giving  a  succinct  view  of  the  individual  preparations  forming  the 
class ;  and  after  this,  the  official  processes  will  be  found  arranged 
alphabetically.  Detailed  comments  upon  the  preparations  are  re- 
served for  the  subsequent  chapters,  the  object  being  at  this  time  to 
familiarize  the  student  with  the  various  forms  of  official  preparations 
and  fix  their  general  characteristics  upon  the  mind.  A  table  of 
abbreviated  unofficial  formulas  will  be  found  after  each  cla.ss,  con- 
taining mainly  x)reparations  of  the  U.  S.  P.  1890  which  were  dropped 
at  the  last  revision,  and  also  those  of  the  British  Phaiinacopoeia 
(1898).  The  following  diagram  will  serve  to  give  a  complete  view 
of  the  classification  ;  it  should  be  carefully  examined  at  the  outset, 
and  referred  to  again  after  the  classes  have  been  studied  in  detail : 
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LIQUIDS 


SOLIDS 


Made  without  percolation  or 
macerutiun 

Made  Iiy  percolation  or 
uiacerjition 

Made  by  percola- 
tion or 

Made  without  per- 
colation 

maceratiuu 

or  maceration  - 

Aqueous  Solutions 

Aqueous  Liquids 

Extracts 

Powders 

Waters 

Infusions 

Resins 

Triturations 

Solutions' 

Decoctions 

Ma.«ses 

Aqueous    Solutions    con- 

Alcoholic Liquids 

Confections 

taining  Sweet  or  Viscid 

Tinctures 

Pills 

Substances 

Wines 

Troches 

Syrups 

Flnidextracts 

Cerates 

Honeys 

Oleoresinous  Liquids 

Ointments 

Mucilages 

Oleoresins 

I^laslers 

Emulsions 

Acetous  Liquids 

Papers          • 

Mixtures 
Glycerites 

Vinegars 

Suppositories 

Alcoholic  Solutions 

Spirits 

Elixirs 

Ethereal  Solutions 

VolludiuuH 

Oleaginous  Solutions 

Liniments 

Oleatefi 

1  Those  used  internally  are  in  Roman  type;  those'vised  externally.  In  italics. 

'  The  preparations  iu  this  class  are  mostly  extemjK)raneous,  and  will  be  considered  under  Part  V. 
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CHAPTER    XXI 

AQUEOUS   SOLUTIONS 

Aquae      Wate?'s 

The  class  of  preparations  termed  waters  are  known  also  as  medi- 
cated, aromatic,  or  distilled  waters,  and  may  be  simply  defined  as 
aqueous  solutions  of  volatile  substances.  The  German  Pharmacopoeia 
and  French  Codex,  however,  recognize  as  waters  solutions  of  non- 
volatile substances.  The  volatile  substances  used  in  the  preparation 
of  waters  are  either  solid,  liquid,  or  gaseous,  and  the  following 
methods  have  been  em^jloyed  in  effecting  their  solution  :  1.  Simple 
solution  in  cold  water.  2.  Solution  in  hot  water.  3.  Filtration 
through  an  absorbent  j)owder.  4.  Filtration  through  pulped  or 
shredded  filter  paper.  5.  Percolation  through  cotton  saturated  with 
the  substance.     6.   Distillation. 

Most  of  the  medicated  waters  are  used  as  pleasant  vehicles  and 
solvents  for  the  administration  of  various  remedies,  and  are  solutions 
of  aromatic  volatile  oils.  There  are  eighteen  official  waters,  ex- 
cluding ordinary  water. ^ 

1.  Simple  Solution  in  Cold  Water. — Tliis  method  is  resorted  to 
when  the  proportion  of  the  volatile  substance  is  small  enough  to  dis- 
solve easily  in  the  quantity  of  water  recpiired.  Where  a  volatile 
liquid  is  the  medicating  substance,  the  process  consists  in  agitating  it 
with  the  water  until  dissolved,  and  then  filtering  the  solution.  The 
method  of  making  medicated  waters  by  agitation  with  an  excess  of 
volatile  oil,  permitting  the  excess  to  remain  and  drawing  otf  the  water 
as  required,  is  not  recommended  on  account  of  the  liability  of  the  oil 
t^  deteriorate  through  exposure  to  liglit  and  air.  In  the  c;ise  of  tlie 
gaseous  solutions,  tli(^  gas  is  passed  tlirough  tlie  water  until  a  solu- 
tion of  tlie  desired  strength  is  obtained.  (See  Solution  of  Giises, 
p.  1!)G. )  Of  the  eighteen  ofticial  wat<'rs.  four  are  distilled,  three  are 
solutions  of  gases,  six  are  solutions  of  volatile  oils,  two  are  diluted 
distilled  waters,  one  is  a  solution  of  a  volatile  solid,  and  two  are 
solutions  of  volatile  licjuids. 


Official  Waters  made  by  Simple  Solution 


Name 


Proportion  of  Liquid  diiHolved 


Use  and  Dose 


Aqua  AmygdalaB  Amaroi 
Chloroformi 
CrooHoti 


0.1    percent,    of   Oil    of    Bitter 

Almond 
Saturated  solution 

1  jMin-cnt.  of  ("roosoto 


Pleasantly  flavored  vehicle,  f.^i 

(KV.) 
Sciliitivo  and    vehicle,   f.'^iv    (Ifi 

(V.) 
Antiseptic  and  used  locally,  f.^i 

to  f.*iv  (4('c.  to  16  Cc.) 


'  Chlorine  water  will  Ik'  found  under  the  official  T^tln  title  Llnnor  Chlori  Compoaitiis  In  the 
clasR  I/iquores,  tint  n.s  it  \n  mainly  eomiKwi-d  of  volatile  sulwtunce.s  ft  is  also  included  in  this  table. 
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Official  Waters  made  by  passing  Oases  through  Water 


Proportion  of  Gas  dissolved 


Use 


Aqua  Ammonia} 
Ammonia}  Fortior 
Ilydrogenii  Dioxidi 

Liquor  Chlori  Compositus  ' 


10  percent,  of  gaseous  Ammonia 
28  percent,  of  giiseous  Aininonia 
3  percent,  of  pure  Dioxide 
About   0.4   percent,    of  gaseous 
Clilorine 


Stimulant,  caustic,  15lT|  (I  Cc.) 
Rubefacient,  e.'Hcharotic 
Antiseptic,  f^i  (4  (-c.) 
Antiseptic,  stimulant,  f^i  (4 Cc.) 


2.  Solution  in  Hot  Water — This  method  is  founded  upon  the  fact 
that  most  of  the  vokitile  oils  are  much  more  soluble  in  hot  water  than 
in  water  of  ordinary  temperature  ;  hence,  if  the  volatile  oil  is  thor- 
oughly agitated  with  hot  water  in  a  suitable  vessel,  such  as  a  tin  can 
or  a  bottle,  and  allowed  to  stand  until  the  excess  has  separated,  if 
care  is  used,  the  water  will  be  found  to  be  saturated  ;  it  may  then  be 
decanted  and  filtered. 

3.  Filtration  through  an  Absorbent  Powder  is  the  process  which 
has  been  most  frequently  employed  ;  the  object  of  using  the  powder 
is  to  divide  thoroughly  the  oil,  or  volatile  liquid,  and  expose  a  greater 
surface,  so  that  the  water  in  filtering  through  it  may  become  com- 
pletely saturated.  The  powder  most  frequently  used  is  magnesium 
carbonate,  but  this  is  sometimes  objectionable  on  account  of  being 
slightly  soluble  in  water.  Calcium  phosphate,  kaolin,  powdered 
glass,  silica,  powdered  pumice-stone,  charcoal,  paper  pulp,  precipi- 
tated chalk,  sugar,  etc.,  have  been  suggested  as  substitutes,  but  there 
are  quite  as  forcible  objections  to  be  urged  against  these  as  against 
the  magnesium  carbonate.  Where  solutions  of  alkaloids  or  of  silver 
nitrate  are  needed,  distilled  water  alone  should  be  used.  The  pres- 
ent official  method  directs  the  use  of  purified  talc,  but  purified  mag- 
nesium carbonate  is  preferable. 

4.  Filtration  through  Pulped  or  Shredded  Filter  Paper. — This 
process  is  permitted  by  the  U.  S.  Pharmacopoeia  (8th  Re\'isiou)  and 
consists  in  dropping  the  volatile  oil  upon  white  filter  pai)er,  tearing 
this  into  shreds,  transferring  it  to  a  flask  or  stoneware  jug,  adding 
boiling  water  in  portions,  and  shaking  thoroughly.  When  the  liquid 
is  cold,  it  is  filtered  and  the  quantity  adjusted  by  pouring  distilled 
water  through  the  filter. 

5.  Percolation  through  Cotton  impregnated  with  the  Substance. 
— This  was  the  process  directed  to  be  used  in  the  U.  S.  P.  1880  ;  it 
was  abandoned  in  the  revision  of  1890  on  account  of  its  inconveni- 
ence and  wastefulness.  The  oil  or  volatile  liiiuid  is  distributed  upon 
the  fibres  of  cotton,  which  are  then  pulled  apart  in  order  to  secure 
thorough  division  ;  the  saturated  cotton  is  packed  in  a  funnel,  and 
the  water  poured  upon  it.  In  its  passage  downward  the  water  dis- 
solves the  oil  and  passes  out  impregnated  with  the  odorous  sub- 
stance. The  presence  of  undissolved  floating  oily  drops  in  the  fin- 
ished preparation  has  constituted  one  of  the  greatest  objections  to  this 
process.  It  is  an  improvement  to  insert  a  ping  of  dry  cotton  in  the 
throat  of  the  funnel  before  placing  the  satniated  cotton  in  position  ; 
this  prevents  the  oily  drops  which  may  escape  solution  from  being 

1  Chlorine  water  will  be  found  under  the  olTicinl  Latin  title  Liquor  Chlori  romnositiis  in  the 
class  Lig-iores,  but  as  it  is  mainly  composed  of  volatile  substances  it  is  also  includeil  in  this  table. 
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carried  down  by  the  water  as  it  percolates  through.  Too  much  care 
canuot  be  exercised  in  selecting  the  volatile  oils,  which  should  be 
fresh  and  of  the  best  quality. 

Official  Waters  made  by  Filtration  through  an  Absorbent  Powder 


Name 

Proportion 

Use  and  Dose 

Aqua  Anisi 
Camphorae 

Cinnamomi 
Foeniculi 
Menthae  Piperitae 
Menthse  Viridis 

0.2  percent. 
0.8  percent 

Alcohol 
0.2  percent. 
0.2  percent. 
0.2  percent. 
0.2  percent. 

of  Oil  of  Anise 

of  Camphor  dissolved  in 

of  Oil  of  Cinnamon 
of  Oil  of  Fennel 
of  Oil  of  Peppermint 
of  Oil  of  Spearmint 

Pleasant  vehicle,  f^iv  (16  Cc.) 
Mild  antispasmodic,  f^ii  (8  Cc.) 

Pleasant  vehicle,  f^iv  (16  Cc.) 
Pleasant  vehicle,  f^iv  (16  Cc.) 
Pleasant  vehicle,  f^iv  (16  Cc.) 
Pleasant  vehicle,  f3iv  (16  Cc.) 

6.  Distillation. — This  is  the  best  process  for  preparing  medicated 
waters,  and  should  be  used  wherever  practicable.  If  the  fresh  drug 
can  be  procured,  it  should  always  be  used  in  preference  to  that  which 
has  been  dried,  because  in  the  process  of  desiccation  there  is  usually 
a  loss  of  the  agreeable  volatile  constituents.  Metallic  distillatory 
apparatus  is  preferably  employed  (see  page  151).  If  the  drug  con- 
taining the  oil-cells  has  a  loose  structure  and  is  quickly  penetrated 
by  hot  water,  so  that  the  oil-cells  are  easily  ruptured,  the  drug  may 
be  introduced  without  previous  contusion  or  grinding  ;  it  will  usu- 
ally be  found,  however,  most  economical  to  cut  or  grind  the  drug 
coarsely.  Most  distilled  waters  acquire  an  unpleasant  empyreumatic 
odor  as  soon  as  they  are  distilled  ;  this  passes  off  gradually  upon  ex- 
posure to  air,  if  care  has  been  taken  not  to  expose  the  drug  to  the 
action  of  direct  heat  during  distillation.  If  no  precautions  are 
taken  to  protect  the  drug  from  partial  burning,  the  odor  of  the  car- 
bonized substance  will  always  be  noticeable  in  the  distilled  water, 
rendering  the  product  worthless.  Fig.  213  shows  a  cojjper  wire  cage 
contrived  by  the  author  to  obviate  the  difficulty  just  described  ;  the 
surface  of  the  cage  is  hemispherical  ;  it  rests,  after  being  partially 
filled  with  the  drug,  upon  the  flat  bottom  of  the  still,  and  thus  the 
contact  of  the  substance  with  the  heated  surface  is  avoided  ;  the 
meshes  of  the  cage  are  coarse  enough  to  permit  the  free  passage  of 
vapors  and  the  boiling  water  through  them.  Although  distillation 
by  the  use  of  steam  may  be  most  convenient  upon  the  large  scale, 
Vuaflart  and  Machet  have  shown  that  rose  and  orange  flower  waters 
distilled  over  a  naked  fire  keep  better  than  those  distilled  by  steam 
heat. 

Preservation. — Distilled  waters  should  not  he  made  in  larger  quan- 
titic'S  tliaii  can  l)e  used  within  a  reasonal)le  time,  because  they  dete- 
riorat<'  when  long  kej)t,  a  flocculent  ])re('ipita1e  forming  in  them,  and 
ultimately  they  lose  all  traces  of  their  usually  agreeable  odor. 
Microsc^)pic  i)lants  belonging  to  the  order  Confervoideic  will  often  be 
found  in  medicated  waters.  These  are  usually  tufts  of  articulated 
filaments,  propagated  by  very  minute  spores  from  the  atmosphere, 
wliich  have  found  lodgement  in  th(»  water.  Their  presence  renders 
th<'  incdicatx'd  water  unsightly,  and  when  in  large  proportion  they 
must  be  regarded  jus  injurious.     If  the  water  is  heated  and  introduced 
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into  a  sterilized  bottle  with  a  side  opening  (like  a  douche-bottle) 
to  which  a  sterilized  rubber  tube  with  a  piudicock  is  attached, 
and  a  tuft  of  cotton  pushed  into  the  neck  of  the  bottle,  any  sx)ore8 
originally  present  in  the  water  will  be  killed  by  the  heat,  and  the 
future  growth  of  confervse  will  be  prevented  by  the  interception  of 
the  spores  by  the  cotton.  It  usually  suffices,  however,  to  heat  the 
medicated  water  and  introduce  it  at  once  into  small  bottles,  which 
are  to  be  completely  filled,  tightly  sealed,  and  kept  in  a  cool,  dark 
place.  Alcohol  is  sometimes  added  as  a  preservative,  but  this  gen- 
erally serves  its  purpose  only  a  short  time,  as  it  cannot  be  added  in 
sufficient  quantity  to  preserve  the  water  permanently,  on  account  of 
its  interference  with  the  therapeutic  action.  The  small  percentage 
of  alcohol  in  the  medicated  water  is  converted  into  acetic  acid  when 
long  kept,  and  thus  the  preparation  is  soured.  Glycerin  and  syrup 
have  been  suggested  as  preservatives.  In  the  writer's  experience 
they  are  not  of  much  value  unless  used  in  large  and  inadmissible 
quantities. 

Official  Waters  made  by  Distillation 


Name 

Proportion  of  Material  used 

Use  and  Dose 

Aqua     Aurantii     Florum 

Water    saturated    with    Oil    of 

Used  for  making  Orange  Flower 

Fortior 

Fresh  Orange  Flowers 

Water,  f.^ii  (16  Cc.) 

Aurantii  Florum 

Stronger  Orange  Flower  Water, 

IMild  sedative  vehicle,  f^'^s.  (16 

Distilled  Water,  each,  1  vol. 

Cc.) 

Destillata 

800  parts  distilled  from  1000  of 
water 

Solvent 

Hiimamelidis 

8500   Cc.    distilled    from    10,000 
Gm.  Hamamelis  bark  with  the 
addition  of  1500  Cc.  of  Alcohol 

Used  as  a  lotion 

RoBiB  Fortior 

Water    saturated    with    Oil    of 

Used    for   making    Rose   Water 

Rose  Petals 

f.^ii  (SCc.) 

Rosae 

Stronger  Rose  Water,  Distilled 
Water,  each,  1  vol. 

Pleasant  vehicle,  f^ss  (16  Cc.) 

AQUA  AMYQDAL/C  AMAR/E.  U.S.    Bitter  Almond  Water 

Metric  Old  form 

*  Oil  of  Bitter  Almond 1  Cc.  15  minim.' 

Distilled  Water 999  Cc.  2  pints 

To  make 1000  Cc.  2  pints 

Dissolve  the  Oil  in  the  Distilled  Water  by  agitation,  and  filtei 
through  a  well-wetted  filter. 

Average  dose. —  1  fluidrachm  (4  Cc). 


AQUA  ANISI.  U.S.    Anise  Water 

Metric  Old  form 

*Oil  of  Anise 2  Cc.  30  minims 

Purified  Talc 15  Qm.  220  grains 

Distilled  Water,  a  sufficient  quantity, 

To  make 1 000  Cc.  2  pinta 

Triturate  the  Oil  of  Anise  with  the  Purified  Talc,  add  the  Distilled 
Water  gradually  with  continued  trituration,  filter,  and  i):iss  the  fil 
trate  through  the  filter  repeatedly  until  the  Anise  Water  is  perfectly 
clear. 

Average  dose. —  4  fluidrachms  (16  Cc. ). 
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AQUA   AURANTII   FLORUM.  U.S.    Orange  Mower  Water 

Old  form 

•  Stronger  Orange  Flower  Water 8  fl.  oz. 

Distilled  Water,  each,  one  volume 

To  make 1  pint 

Mix  tlieni  immediately  before  use. 
Average  dose. —  4  fluidrachms  (16  Co.). 

AQUA   AURANTII   FLORUM   FORTIOR.  U.S.    Stronger  Orange   Flower 

Water 

[Triple  Orange  Flower  Water] 
AVater  saturated  with  the   volatile   oil   of  fresh  orange  flowers 
obtained  as  a  by-product   in  the  distillation  of  the  oil  of  orange 
Howers,     It  should   be   kept   in   bottles  loosely   stoppered   with   a 
pledget  of  purified  cotton,  and  in  a  dark  place. 

Stronjier  Orange  Flower  Water  should  be  neutral  to  litmus  paper,  and  have  a 
ptrong  odor  of  fresh  orange  flowers. 

It  should  be  colorless  and  clear,  or  only  faintly  opalescent,  not  mucilaginous, 
and  sliould  give  no  reaction  with  hydrogen  sulphide  T.S.  or  ammonium  sulj)hide 
T.S.  (absence  of  nietnlllc  i)irpi(rilic!i) . 

Average  dose. —  2  fluidrachms  (8  Cc. ). 

AQUA   CAMPHOR  .E.  XJ.S.     Camphor  Water 

Jletric  01(1  form 

•Camphor 8  Qm.  117  grains 

Alcohol «  Cc.  123  minims 

Purified  Talc 15  Gm.  220  grains 

Distilled  Water,  a  sullicient  quantity, 

To  make 1000  Cc.  2  pints 

Dissolve  the  Camphor  in  the  Alcohol,  triturate  the  solution  witli 
(he  ]*uritiedTalc,  and,  after  allowing  the  greater  part  of  the  Alcoliol 
to  evai)orate  spontaneously,  continue  the  trituration  with  the  "\\  ater, 
gradually  added  ;  then  pour  the  mixture  upon  a  well-wetted  filter, 
and  i)ass  tlie  filtrate  through  the  filter  repeatedly  until  the  Cam'phor 
Water  is  perfectly  clear. 

Average  dose. —  2  iluidrachms  (8  Cc). 

AQUA  CHLOROFORMI.  U.S.    Chloroform  Water 

•  Chloroform, 

Distilled  Water,  cnch,  a  suflieicnt  quantity 

Add  enongli  Chloroform  to  a  convenient  quantity  of  Distilled 
Water,  contained  in  a  dark  amber-colored  bottle,  to  maintain  a  sliglit 
excess  of  llie  foinier  after  the  contents  have  been  repeatedly  and  thor- 
onghly  agitated. 

Wlu^n  Cliloroform  Water  is  required  for  use  pour  off  the  needed 
qnnntityof  the  solution,  refill  tlie  linttle  with  Distilled  Water,  aiul 
Kill  unite  it  by  thorough  agitation,  taking  care  that  there  be  always 
an  excess  of  Cliloroform  ])i'esent. 

Average  dosr. — I  flnidrachms  (10  Cc. ). 

AQUA  CINNAMOMI.  U.S.    Cinnamon  Water 

Metric  Old  form 

•  OH  of  Cinnamon 2  Cc.  30  minims 

Purified  Talc 15  Qm.  220  grains 

Distilled  Water  a  siifBcicnt  quantity,  

To  make  1000  Ce.  2  pints 
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Triturate  the  Oil  of  Cinnamon  with  tlie  Purifi(;(l  Talc,  add  the  Dis- 
tilled Water gi-adiially  with  continued  trituration,  filter,  and  pjiss  the 
filtrate  through  the  filter  repeatedly  until  the  Ciunaniou  Water  is 
perfectly  clear. 

Average  dose.  —  4  fluidrachms  (16  Cc, ). 

AQUA  CREOSOTI.  U.S.    Creosote  Water 

.Metrii  Old  form 

"Creosote 10  Cc.  154  minims 

Distilled  Water 990  Cc.  .31  fl.  oz.  5J  fl.  dr. 

To  make 1000  Cc.  2  pinU 

Agitate  the  Creo.sote  vigorou.sly  with  the  Distilled  Water,  ai.d  filter 
through  a  well-wetted  filter.  Creosote  Water  should  be  freshly  pre- 
pared when  dispensed. 

Average  done. — ^2  fluidrachms  (8  Cc. ). 

AQUA   DESTILLATA.  U.S.     Distilled  Water 

Mitric  Old  form 

♦Water 1000  Vol.  10  pints 

To  make 800  Vol.  8  pints 

Distil  the  Water  from  a  suitable  apparatus  provided  with  a  block- 
tin  or  glass  conden.ser.  Collect  the  first  100  volumes  [old  form  1 
pint],  and  reject  this  portion.  Then  collect  800  volumes  [old  form 
8  pints]  and  keejj  the  Distilled  Water  in  glass-stoppered  bottles, 
which  have  been  rinsed  with  hot  distilled  water  immediately  before 
being  filled. 

AQUA   FCENICULI.  U.S.     Fennel  Water 

M.tiic  Old  form 

*  Oil  of  Fennel 2  Cc.  30  minims 

Purified  Talc 15  Gm.  220  grains 

Distilled  Water,  a  sufficient  quantity, 

To  make 1000  Cc.  2  pints 

Triturate  the  Oil  of  Fennel  with  the  Puritied  Talc,  add  the  Dis- 
tilled Water  gradually  with  continued  trituration,  filter,  and  pass  the 
filtrate  through  the  filter  repeatedly  until  the  Feiiiiel  Water  is  per- 
fectly clear. 

Average  dose. —  4  fluidrachms  (16  Cc. ). 

AQUA   HAMAMELIDIS.  U.S.     Hamamelis  Water 

.M.tiic  Old  fonn 

*  Hamamelis  Bark 10000  Gm.  21  lb. 

Water 20000  Cc.  40  pinU 

Alcohol 1500  Cc.  3pinU 

To  make '  10000  Cc.  20  pinU 

Macerate  the  Hamamelis  IJark  in  the  Water  duiing  twenty-four 
hours;  then  distil  until  8.")00  Cc.  [old  foi-m  17  pints]  of  distillate 
are  obtained,  add  tlu^  Alcohol,  and  mi.v  thoroughly. 

If  1  Cf.  of  Ilainaiiielis  Water  1m'  a<l<I('<l  to  5  Cc.  of  Hiilplmric  acid  t'oiitainin^  a 
little  salicylic  acid  in  solution,  no  red  color  slioiiM  api)car  (alwencc  uf /<*/-mu/(/«r- 
hyde) 

Average  dose. —  2  fluidrachms  (8  Co.). 
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AQUA   HYDROGENII   DIOXIDI.  U.S.    Solution  of  Hydrogen  Dioxide 

[Solution  of  Hydrogen  Peroxide] 

A  slightly  acid,  aqueous  solution  of  Hydrogen  Dioxide  [HaQg  = 
33.76],  which  should  contain,  when  freshly  prepared,  about  3  per- 
cent., by  weight,  of  absolute  Hydrogen  Dioxide,  corresponding  to 
about  10  volumes  of  available  oxygen.  It  should  be  kept  in  a  cool 
place.  Upon  removing  the  stopper  from  the  bottle  not  more  than  a 
slight  pressure  should  be  observed. 

(For  tests,  see  Part  III. ) 

AQUA  MENTH/E  PIPERIT/E.  U.S.    Peppermint  Water 

Metric  Old  form 

*  Oil  of  Peppermint 2  Cc.  30  minims 

Purified  Talc 15  Gm,  220  grains 

Distilled  Water,  a  sufBcient  quantity,  

To  make 1000  Cc.  2  pints 

Triturate  the  Oil  of  Peppermint  with  the  Purified  Talc,  add  the 
Distilled  Water  gradually  with  continued  trituration,  filter,  and  pass 
the  filtrate  through  the  filter  repeatedly  until  the  Peppermint  Water 
is  perfectly  clear. 

Average  dose. —  4  fluidrachms  (16  Cc. ). 

AQUA  MENTH/E  VIRIDIS.  U.S.    Spearmint  Water 

Metric  Old  form 

•  Oil  of  Spearmint 2  Cc.  30  minims 

Purified  Talc 15  Qm.  220  grains 

Distilled  Water,  a  suflScient  quantity,  

To  make 1000  Cc.  2  pints 

Triturate  the  Oil  of  Spearmint  with  the  Purified  Talc,  add  the 
Distilled  Water  gradually  with  continued  trituration,  filter,  and  pass 
the  filtrate  through  the  filter  repeatedly  until  the  Spearmint  Water 
is  perfectly  clear. 

Average  dose. —  4  fluidrachms  (16  Cc. ). 

AQUA  ROS/C.  U.S.    Rose  Water 

Old  form 
♦Stronger  Rose  Water, 
Distilled  Water,  of  each,  one  volume 8  fl.  os. 

Mix  them  immediately  before  use. 
Average  dose. —  4  fluidrachms  (16  Cc). 

AQUA   ROS/E  FORTIOR.  U.S.    Stronger  Rose  Water 

[Tkh'i.e   Rose  Water] 

Water  saturated  with  tlie  volatile  oil  of  rose  peta-ls,  obtained  by 
distillation. 

Stronger  Itose  Water  should  be  kept  in  bottles  loosely  stoppered 
with  a  pledget  of  purified  cotton,  and  in  a  dark  place. 

Stronger  Rose  Water  hHouM  be  colorless  and  dear,  not  mucllapinous,  and 
should  have  the  odor  of  roses,  free  from  einpyreunia.  It  should  give  no  reaction 
with  hydrogen  sulphide  T.S.  or  ammonium  sulphide  T.S.  (absence  of  melaUic  im- 
purilies) . 

Average  dose. —  2  fluidrachms  (8  Cc. ). 
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Name 

Character  of  Preparation 

Use  and  Dose 

Aqua  Anethi.  Br. 
Carui.  Br. 

Lauro-cerasi. 
Br. 

Pimentae.  Br. 
Sambuci.  Br. 

A  distillate  obtained  from  an  infu.sion  of  Dill  Fruit 

A  distillate  obtained  from  an  infusion  of  Caraway 
Fruit 

A  distillate  obtained  from  an  infusion  of  Cherry- 
Laurel  Leaves,  containing  one-tenth  percent,  of 
hydrocyanic  acid 

A  distillate  obtaino<l  from  an  infusion  of  Pimento. 

A  distillate  obtained  from  an  infusion  of  fresh  El- 
der Flowers 

A  pleaoant  rehicle 
A  pleasant  vehicle 

A    sedative    narcotic, 
30  ni  (2  Cc.) 

A  pleasant  vehicle 
A  pleasant  vehicle 

Liquores     Solutions 

Under  this  head  the  TJ.  S.  Pharmacopoeia  places  all  aqueous  solu- 
tions of  non-volatile  substances  except  such  as  naturally  form  sep- 
arate distinctive  classes,  as  the  syrups,  infusions,  and  decoctions. 

This  classification  is  adopted  only  in  the  U.  S.  Pharmacopoeia,  the 
British  standard  embracing,  in  addition,  gaseous  and  saccharine  solu- 
tions, as  Liquor  Ammonise,  Liquor  Calcis  Saccharatus,  etc.,  while  the 
German  Pharmacopoeia  does  not  adopt  any  definite  method,  solu- 
tions of  volatile  and  non-volatile  substances  both  being  in  the  class 
Aquse  and  also  in  the  class  Liquores,  Aqua  Rosse  and  Aqua  Plumbi 
together,  and  Liquor  Ammonii  Caustici  and  Liquor  Xatri  Caustici 
in  the  same  class.  Liquor  Formaldehydi  was  added  to  this  class  in 
the  U.  S.  P.  (8th  Rev.)  as  upon  heating,  paraformaldehyde,  a  solid 
substance,  is  formed. 

The  official  solutions  constitute  a  most  interesting  group  of  prep- 
arations. They  are  usually  very  active  medicinal  agents,  and  some 
of  them  are  powerful  poisons.  The  number  of  official  solutions  is 
twenty-Jive.  The  following  tables  exhibit  in  condensed  form  a  view 
of  the  class  Liquores,  U.  S.  P.,  arranged  alphabetically  in  two  classes  : 

1.  Simple  aqueous  solutions,  in  which  the  solid  dissolved  is  not  al- 
tered in  any  respect,  except  so  far  as  depends  upon  its  external  form. 

2.  Chemical  aqueous  solutions,  or  those  in  which  the  properties  of 
the  dissolved  body  or  bodies  are  changed  by  chemical  action  or  heat 
(see  page  189). 

Liquores,  IT.  S.  P. 

1.  Simple  Solutions  (aqueous) 

Liquor  Acidi  Arsenosi 1  percent.  AS2O3,  5  percent,  diluted  HCl 

Antisepticus Hydroalcoholic  solution  of  Boric  Acid,  Benzoic 

Acid,  Thymol,  Eucalyptol,  and  Oils  of  Pep- 
permint, Gaultheria,  and  Thyme 
Arseni  et  Hydrargyri  lodidi     .    1  percent.  Asis,  1  percent.  Hpla 

Calcis Saturated  Pohition  CalOin 2 

lodi  Compositus 5  percent.  I,  10  percent.  KI 

Plumbi  Subacetatis  Dilutus  .    .    4  percent,  of  Solution  Lead  Subacetate. 

Potassii  Hydroxidi 5  percent.  Potius.siuiii  Hydroxiiie. 

Sodii  Hydroxidi 5  percent.  Sodium  Hydroxide 

Sodii  Arsenatis 1  percent.  Exsiccated  Sodium  Arsenate 

2.  Chemical  Solutions  (aqueous) 

Liquor  Ammonii  Acetatis  ....    7  percent.    Anunoninm    .Vcetate   (.Vmmonium 

Carbonate  with  I)ilute<'.  .Vcetic  Acid) 

Chlori  Compositus 0.4  percent.  Chlorine   (KCIO3  with   HCl  and 

Water) 
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Liquor  Cresolis  Compositus  .    .    .    50  percent.  Cresol  with.  Linseed  Oil  and  KOH 

Ferri  Chloridi 29  percent,  anhydroas  Ferric  Chloride  (Iron, 

HCl,  HNOa,  and  Distilled  Water) 

Ferri  et  Ammonii  Acetatis  .  .  Ferric  Chloride,  Diluted  Acetic  Acid,  Ammo- 
nium Acetate,  Aromatic  Elixir,  Glycerin, 
and  Water 

Ferri  Subsulphatis 18.57  percent.  Metallic  Iron  (Ferrous  Sulphate, 

U-Mh,  HNO3,  and  Distilled  Water) 

Ferri  Terstdpliatis oG  ijercent.  normal   Ferric  Sulphate  (Ferrous 

Suli)hate,  H2SO4,  HNO3,  and  Distilled 
W'dter) 

Formaldehydi 87  percent,  by  weight  absolute  Formaldehyde 

Hydrargyri  Nitratis 60  percent.  Alercuric  Nitrate  and  11  percent. 

free  Nitric  Aiid  (Red  Mercuric  Oxide, 
HNO3,  and  Distilled  Water) 

Magnesii  Citratis Magnesium  Carbonate,  Citric  Acid,  Syrup  of 

Citric  Acid,  Potassium  Bicarbonate,  Water 

Plimibi  Subacetatis 25   percent.   Lead  Subacetate    (Lead  Acetate, 

Lead  Oxide,  and  Distilled  Water) 

Potassii  Arsenitis      Potassium  Arsenite  corresponding  to  1  percent. 

AS2O3  (Arsenic  Trioxide,  Potassium  Bicar- 
bonate, Compound  Tincture  of  Lavender,  and 
Distilled  Water) 

Potassii  Citratis 8  percent,  anhydrous  Potassium  Citrate  (Potas- 
sium Bicarbonate,  Citric  Acid,  and  Distilled 
Water) 

Sod;c  Chlorinatse 2.4    percent,    by    weight    available    Chlorine 

(Chlorinated  Lime,  Monohydrated  Sodium 
Carbonate,  and  Water) 

Sodii  I'hosphatis  Compositus    .    Representing  100  percent.  Sodium  Phosphate 

(Sodium  Phosphate,  Sodium  Nitrate,  Citric 
Acid,  and  Distilled  Water) 

Zinci  Chloridi 50  percent,  by  weight  Zinc  Chloride    (Zinc, 

Nitric  Afid,  Precipitated  Zinc  Carbonate, 
HCl,  and  Distilled  Water) 

The  officinl  solutions  vary  so  greatly  in  their  properties  and  method 
of  preparation,  tluit  no  ,ii;cneral  formula  or  coninuMits  eau  be  given 
here  to  aid  the  student  in  studying  them  individually  which  would 
eomj)are  in  valnc  with  the  careful  consideration  tliat  should  be  given 
each  separate  formula.  These  processes  will  be  found  under  the 
head  of  the  bases  entering  into  them  in  Part  III.  For  general  ma- 
nipulations of  solutions,  see  page  189. 


Table  of  Unofficial  Solutions  i 


Name 

Ingredients 

Preparation 

Liquor      Acidi 

25  Om.  riiroiiiici  Anliyclride;  T.") 

Dissolve 

Chroinici. 
Mr. 
Aminoiiii  Ci- 

Cc. Distilled  Water 

87.5  Gm.  Atnmoniuin  rarbonatc ; 

Dissolve  the  Citric  Acid   in   five  times   it.'< 

tratis.  Br. 

125  dm.  Citric  Acid  ;  Distilled 

woifjht  of  Distilled  Water;  neutralize  with 

Water  to  make  1000  Cc. 

Aiiunoiiiuni     Ciirboniite  ;     add     Distilled 
Wiiter  to  uiiike  1000  (V. 

Atropine 

1  Om.  Atropine  Sulpliiito;  0.12 

Di.ssolvo    the    Atropine    Sulphate    and    the 

Suli)hiitis. 

(iin.  Siilifvlie  Acid;   IM.stillcd 

Siilievlic   .Acid   in   enough    recently  boiled 

Ur. 

Wntpr  to  iimko  100  Ce. 

Distilled  Wsiter  to  nnike  100  Ce. 

'  In  this  list  arc  Inrludofl  prfpnrntlons  of  thp  TT.  B.  P.  1«90.  not  Inoludfd  In  tho  Klprhth  Decen- 
nial Revision  and  of  the  lM<t«  Hritish  Pluirnmcnpiriii.  Tho  Uritisli  I'hnrmncnp(Tia  incluflos,  under 
the  title  of  Liipior,  iirepiiriitions  nuide  by  i>ereolatinn  and  maccnition,  and  more  proj)erly  chussed 
with  concentrated  tinctures  or  .10  percent,  fluidcxtrncta. 
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Liquor        Bi.s- 
muthi      et 
Ammonii 
Citratis. 
Br. 


Calcis  Chlori- 
natac.  Br. 

Calunibae 
Concen- 
tratus.  Br. 

Caoutchouc. 
Br. 

ChirataB  Con- 
centratus. 
Br. 

Cuspariae 
Concen- 
tratus.  Br. 

Epispasticus. 
Br. 

Ethyl  Nitri- 
tis.  Br. 

Ferri  Aceta- 
tis.  U.  S.  P. 
1890 


Ferri  Citra- 
tis. U.  S.  P. 
1890 


Ferri  Nitra- 
tis.U.S.  P. 
1890 


Ferri  Per- 
chioridi. 
Br. 

Ilydrargyri 
Perchlor- 
i(H.  Br. 

Krameriae 
Concen- 
tratus.  Br. 

Magnosii 
Carbon - 
atis.  Br. 


Ingredients 


70  Gm.  Bismuth  O.xynitrate;  70 
Gill.  Potassium  Citrate ;  20 
(jm.  Potassium  Carbonate  :  50 
Cc.  Nitric  Acid;  Ammonia 
Water  and  Distilled  Water 
enough  to  make  1000  Cc. 


500  Gm.  Chlorinated  Lime ;  5 
liters  Distilled  Water 

500  Gm.  Calumba,  No.  5  powder  ; 
225  Cc.  Alcohol;  Distilled 
Water  to  make  1000  Cc. 

50  Gm.   India  Rubber ;  500  Cc. 

Benzol ;  500  Cc.  Carbon  Disul- 

phide 
500  Gm.  Chiretta,  No.  40  powder ; 

20   percent.  Alcohol   to  make 

1000  Cc. 
500  Gm.  Cusparia  Bark,  No.  40 

powder  ;  20  percent.  Alcohol  to 

make  1000  Cc. 
500    (Jm.    Cantharides,  No.    20 

powder  ;  Acetic  Ether  to  make 

1000  Cc. 
.3  percent.,  by  weight,   of  Ethyl 

Nitrite  in  Absolute  Alcohol  95 

parts  and  Glycerin  5  parts 
1000  Gm.  Solution  of  Ferric  Sul- 
phate ;  260  Gm.  (Jlacial  Acetic 

Acid ;  850  Cc.  Ammonia  Water; 

Distilled  Water  to  make  1000 

Gm. 


1050  (im.  Solution  of  Ferric  Sul- 
phate ;  300  Gm.  Citric  Acid  ; 
880  Cc.  Ammonia  Water; 
Water  to  make  1000  Gm. 


180  Gm.  Solution  of  Ferric  Sul- 
phate ;  160  Cc.  Ammoni.a 
Water;  71  (!in.  Nitric  Acid  ; 
Distilled  Water  to  make  1000 
Gm. 


250  Cc.  Stronj,'  Solution  of  Fer- 
ric Chloride;  Distilled  Water 
to  make  1000  Cc. 

1  (im.  Mercuric  Chloride;  875 
Cc.  Distilled  Water 

500  Gm.  Krameria  Root.  No.  40 
powder;  20 percent,  .\lcohol  to 
make  1000  Cc. 

40  (5m.  Magnesium  Sulphate ; 
.50  (Jm.  Sodium  Carbonate; 
Distilled  Water  a  sufficient 
quantity  to  make  about  400  Cc. 


Preparation 


Dissolve  the  Bismuth  Oxynitrate  in  the 
Diluted  Nitric  Acid,  add  Distilled  Water 
until  the  solution  is  slightly  opale.'icent, 
and  then  add  an  aqueous  solution  of  the 
Potassium  Citrate  and  Carbonate,  heat  to 
boiling,  cool,  separate,  precipitate,  and 
wash,  anil  while  moist  dissolve  in  just 
enough  Ammonia  Water  and  add  Distilled 
Water  to  make  1000  Cc. 

Mi.x,  shake  occasionally  during  three  hours, 
and  filter 

Prepare  a  cold  aqueous  infusion  by  macera- 
tion, heat  the  liquid  to  boiling,  add  the 
Alcohol,  filter,  adding  enough  Distilled 
Water  to  make  1000  Cc. 

Cut  the  India  Rubber  into  shreds  and  dis- 
solve it  in  the  mixed  liquids 

Percolate  with  the  menstruum,  after  three 
days'  maceration,  until  the  liquid  measures 
1000  Cc. 

Percolate  with  the  menstruum,  after  three 
days'  maceration,  until  the  liquid  measures 
1000  Cc. 

Percolate  with  the  Acetic  Ether,  after  twenty- 
four  hours'  maceration,  until  the  liquid 
measures  1000  Cc. 

Mix  them 


Add  the  well  diluted  Solution  of  Ferric  Sul- 
phate to  the  diluted  .\mmonia  Water, 
wash  and  collect  the  precipitate  and  add 
it  gradually  to  the  (Jlacial  Acetic  Acid, 
contained  in  a  tared  jar.  When  dissolved 
add  enough  Dir^tilled  Water  to  make  the 
liquid  weigh  1000  (im. 

Add  the  well  diluted  Solution  of  Ferric  Sul- 
phate to  the  diluted  Ammonia  Water, 
wa,sh,  and  collect  the  precipitate  and  add 
it  to  the  Citric  Acid  contained  in  a  porce- 
lain dish.  Heat  gently  until  dissolve<i  and 
add  enough  Water  to  make  the  liquid 
weigh  1000  Gm. 

Aild  the  well  diluted  Solution  of  Ferric  Sul- 
phate to  the  diluted  Ammonia  Water, 
%vash  an<l  collect  the  precipitate  and  add 
it  to  the  Nitric  Acid  contained  in  a  porce- 
lain dish.  Stir  until  dissolved  and  add 
enough  Distilled  Water  to  make  the  liquid 
weigh  1000  Gm. 

Mix  them 


Dissolve 


Percolate  with  the  menstruum,  after  three 
days'  maceration,  until  the  liquid  measures 
1000  Cc. 

Add  a  solution  of  the  Siulium  Carbonate  to  a 
hot  solution  of  the  Magnesium  Sulphate, 
collect  and  wash  the  precipitate,  dissolve 
it  in  400  O.  Distilled  Water,  into  which 
carbonic  acid  gsus,  underpressure,  has  been 
introduced,  and  store  in  tightly  stoppered 
bottles 
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Iiigrediente 


Preparation 


Liquor      Mor- 
phinae 
Acetatis. 
Br. 

Morphinae 
Hydro- 
chloridi. 
Br. 

Morphinae 
Tartratis. 
Br. 

Pancreatis. 
Br. 

Picis  Carbo- 
nis.  Br. 


Potassii  Per- 

manga- 

natis.  Br. 
Quassiae  Con- 

centratus. 

Br. 

Rhei  Concen- 
tratus.  Br. 

Sarsae  Coin- 
positus 
Concen- 
tratus.  Br. 


Senegae  Con- 
centratus. 
Br. 

Sennas  Con- 
eentratus. 
Br. 


SerpentariaB 
Concontra- 
tus.  Br. 

Sodii  Ethyl- 
atiB.  Br. 


Sodii  Silica- 
tis.  U.S.  I'. 
1890 


1  Gm.  Morphine  Acetate ;  2  Cc. 
Diluted  Acetic  Acid ;  25  Cc. 
Alcohol ;  Distilled  Water  to 
make  100  Cc. 

1  Gm.  Morphine  Hydrochloride; 
2  Cc.  Diluted  Hydrochloric 
Acid  ;  25  Cc.  Alcohol ;  Dis- 
tilled Water  to  make  100  Cc. 

1  Gm.  Morphine  Tartrate ;  25 
Cc.  Alcohol  ;  Distilled  Water 
to  make  100  Cc. 

Fresh  Pancreas  of  the  Pig  ;  1000 
Cc.  20  percent.  Alcohol 

200  Gm.  Prepared  Coal  Tar;  100 
Gm.  Quillaia  Bark,  No.  20 
powder;  Alcohol  to  make  1000 
Cc. 


10  Gm.  Potassium  Permanga- 
nate ;  Distilled  Water  to  make 
1000  Cc. 

100  Gm.  Quassia  Wood,  No.  40 
powder;  20  percent.  Alcohol  to 
make  1000  Cc. 

500  Gm.  Rhubarb,  No.  5  powder  ; 
20  percent.  Alcohol  to  make 
1000  Cc. 

1000  Gm.  Sarsaparilla,  cut  and 
bruised;  100  Gm.  Sassafras 
Root;  100  Gm.  (Juaiacum 
Wood  ;  both  in  shavings  ;  100 
Gm.  Dried  Licorice  Root, 
bruised  ;  50  Gm.  Mozereon 
Bark,  cut ;  225  Cc.  Alcohol  ; 
Distilled  Water  to  make  1000 
Cc. 

500  Gm.  Senega  Root,  No.  20 
powder;  about  28  percent.  Al- 
cohol to  make  1000  Cc. 

1000  Gm.  Senna;  125  Cc.  Tinc- 
ture of  (linger  ;  100  Cc.  Al- 
cohol ;  Distilled  Water  to 
make  1000  Cc. 


500  Gm.  Sorpentary  Rhizome, 
No.  40  powder;  20  percent. 
Alcohol  to  make  1000  Cc. 

1  Gm.  Sodium  (clean  and  bright) 
20  Cc.  Absolute  Alcohol 


A  nearly  saturated  solution 


Mix  the  Diluted  Acetic  Acid  with  the  Al- 
cohol and  an  equal  volume  of  Distilled 
Water  ;  dissolve  the  Morphine  Acetate  in 
the  liquid  and  add  enough  Distilled  Water 
to  make  100  Cc. 

Mi.\  the  Diluted  Hydrochloric  Acid  with  the 
Alcohol  and  an  equal  volume  of  Distilled 
Water;  dissolve  the  Morphine  Hydro- 
chloride in  the  liquid  and  add  enough 
Distilled  Water  to  make  100  Cc. 

Dissolve  the  Morphine  Tartrate  in  the  Al- 
cohol, mixed  with  an  equal  volume  of  Dis- 
tilled Water,  and  add  enough  Distilled 
Water  to  make  100  Cc. 

Digest  250  Gm.  of  cleaned  and  finely  di- 
vided pancreas  in  1000  Cc.  of  20  percent. 
Alcohol  during  seven  days  and  filter 

Percolate  the  Quillaia  with  Alcohol  to  make 
1000  Cc.  of  tincture,  to  which  add  the  Coal 
Tar,  prepared  by  heating  at  48.9°  C. 
(120°  F.)  during  one  hour  and  digest,  with 
occasional  stirring,  during  two  days. 
Finally  filter 

Dissolve  the  Potassium  Permanganate  in 
enough  Distilled  Water  to  make  1000  Cc. 

Percolate  with  the  menstruum,  after  three 
days'  maceration,  until  the  liquid  measures 
1000  Cc. 

Percolate  with  the  menstruum,  after  three 
days' maceration,  until  the  liquid  measures 
1000  Cc. 

Infuse  the  Sarsaparilla  in  3  successive  por- 
tions of  5000  Cc.  each  of  Distilled  Water 
at  71.1°  C.  (160°  F.)  Boil  the  other  solid 
ingredients  with  Water  until  exhausted, 
and  rapidly  evaporate  the  mixed  infusion 
and  decoction  until  it  measures  800  Cc. 
Add  the  Alcohol,  set  aside  for  fourteen 
days,  and  filter 

Percolate  with  the  menstruum,  after  three 
days'  maceration,  until  the  liquid  measures 
1000  Cc. 

Pack  the  Senna,  divided  into  3  equal  por- 
tions, in  separate  percolators,  macerate  for 
twonty-four  hours,  then  percolate  the  first 
with  Distilled  Water,  using  the  liquid  ob- 
tained as  menstruum  for  the  second,  and 
the  percolate  from  the  second  as  men 
struum  for  the  third.  Continue  the  oper- 
ation until  800  Co.  have  been  obtained 
from  the  third  percolator  ;  heat  the  liquid 
to  82.2°  C.  (180°  P.),  cool,  add  the  Tinc- 
ture of  Ginger  and  Alcohol,  set  aside  for 
seven  days,  and  filter 

Percolate  with  the  menstruum,  after  three 
days'  maceration,  until  the  liquid  measures 
1000  Cc. 

Cautiously  dissolve  the  Sodium  in  the  Ab- 
solute Alcohol,  contained  in  a  flask,  the 
latter  being  kept  cool  by  a  stream  of  cold 
water 
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Liquor  Strych- 
ninse    Hy- 
drocblo- 
ridi.  Br. 
Thyroidei. 
Br. 


Ingredients 


1  Gm.  Strychnine  Hydrochlo- 
ride ;  25  Cc.  Alcohol ;  Dis- 
tilled Water  to  make  100  Cc. 

Fresh  and  healthy  thyroid  gland 
of  the  sheep  ;  Glycerin  and 
0.5  percent,  solution  of  Phe- 
nol in  Distilled  Water 


Preparation 


Dissolve  the  Strychnine  Hydrochloride  in 
the  Alcohol  and  sufficient  Distilled  Water 
to  make  100  Cc. 

Carefully  select  healthy  and  normal  thyroid 
glands,  bruise  them  in  a  mortar,  and  for 
each  entire  gland  add  2  ('c.  of  (ilyceric 
and  2  Cc.  of  0.5  percent,  solution  of  Phe- 
nol. Allow  the  mi.xture  to  stand  in  a 
flask  during  twenty-four  hours,  then  strain 
with  pressure,  and  add  the  solution  of  Phe- 
nol to  make  the  liquid  measure  6  Cc.  for 
each  gland  used 


CHAPTER    XXII 

AQUEOUS   SOLUTIONS   CONTAINING  SWEET  OR  VISCID 
SUBSTANCES 

Syrupi     Syrups 

Syrups  are  concentrated  solutions  of  sugar  in  water  or  aqueous 
liquids.  The  liquids  used  sometimes  contain  acetic  or  other  organic 
acids,  and  occasionally  a  small  quantity  of  alcohol,  WTien  water 
alone  is  used  in  making  the  solution  of  sugar,  the  prei)aration  is 
termed  fii/rup,  or  simple  syrup.  When  the  water  contains  soluble 
principles  from  various  medicinal  substances,  the  syrup  is  called  a 
medicated  syruj).  A  -flavored  syrup  is  one  which  is  not  medicinal  in 
its  action,  but  which  is  made  by  the  introduction  of  various  aromatic 
or  jileasantly  flavored  substances.  Syrups  are  useful  preparations, 
because  their  sweet  taste  facilitates  administration,  while  the  pres- 
ence of  a  large  percentage  of  sugar  renders  them  permanent  if  they 
are  properly  made. 

Selection  of  the  Sugar. — The  sugar  which  should  be  used  exclu- 
sively in  making  syrups  is  clearly  defined  by  the  Pharmacopoeia.  It 
is  described  as  in  white,  dry,  hard,  distinctly  crystalline  granules, 
permanent  in  the  air,  odorless,  having  a  ])urely  sweet  tavSte,  and  a 
neutral  reaction.  This  description  applies  to  that  known  commer- 
cially as  '^  granulated,"  and  the  official  tests  prescribed  should  be 
carefully  observed.  (See  Saccharum. )  Sugar  must  be  free  from 
ultramarine,  Prussian  blue,  and  insoluble  substances,  the  presence 
of  imj)urities,  ])arlicularly  ultramarine,  has  been  i)i'()ved  to  interfere 
with  the  stability  and  quality  of  syru})s.  The  direction  that  the 
sugar  should  be  dry  is  all-important,  because  the  permanency  ot 
syrups  largely  dei)ends  upon  their  containing  the  correct  jir*  por- 
tion of  sugar  and  water.  If  an  Insullicient  amount  of  sugar  is 
present,  the  syrups  will  ferment ;  if  they  contain  too  much,  crystal- 
lization of  the  ex(;ess  takes  place  at  first,  while  the  subsequent  growth 
of  the  crystals  is  accompanied  by  an  abstraction  of  sugar  from  the 
liquid,  and  tlie  result  is  such  a  weakening  of  the  syru])  that  fermen- 
tation results,  as  in  the  first  instance.  Damp  sur/ar  should  never  be 
us('(l  unless  the  amount  of  moisture  has  been  carefully  ascertained, 
and  an  allowance  made  for  it. 

Preparation  of  Syrups. — Syrujis  aic  i»repared  in  various  ways, 
and  the  choice  (»f  the  jtroper  metliod  must  always  dej)end  u])on  the 
physical  and  chemical  charact<'ristics  of  tin'  substances  entering  into 
the  ])rei)aration.  Five  methods  are  officially  recognized,  whicli  may 
be  summarized  as  follows  :  1.  I?y  solution  with  heat.  2.  liy  agita- 
tion without  heat.  'A.  By  the  simple  additi(ui  of  a  medicating  licpiid 
to  syrnp.      \.    I5y  digestion  or  maceration.     r».    By  ])«>rcolation. 

1.  By  Solution  with  Heat. — This  is  the  usual  method  of  making 
syrups  when  the  valuable  constituent  is  not  volatile  nor  injured  by 
2«4 
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heat,  and  when  it  is  desirable  to  make  the  synip  rapidly.  The  sufjar 
is  usually  dissolved  in  the  water  or  aqueous  solution  and  heated  until 
solution  is  et'tected,  skimmed,  strained,  and  the  i)roper  ((uantity  of 
water  added  to  nuike  the  desired  weij;ht  or  measure.  If  the  syrup  is 
made  from  an  infusion,  a  decoction,  or  an  acpieous  solution  contain- 
ing organic  matter,  it  is  usually  i)roper  to  heat  the  syrup  to  the  Veil- 
ing point,  iu  order  to  coagulate  albuminous  matter ;  this  is  separated 
subsequeutly  by  straining.  If  the  albumin  or  other  impurities  were 
suffered  to  remain  in  the  syrup,,  fermentation  would  probably  be  in- 
duced in  warm  weather.  Saccharometers  (see  page  82j  are  very 
useful  in  making  syrups  by  the  hot  process  where  the  specific  gravity 
of  the  finished  syrup  is  known.  The  saccharometer  may  be  fioated 
in  the  syrup  while  boiling,  and  thus  the  exact  degree  of  concentration 
determined  without  waiting  to  cool  the  syruj)  and  having  to  heat  it 
again  subsequeutly  to  concentrate  it  further. 

2.  By  Agitation  without  Heat. — This  process  is  directed  by  the 
Pharmaco])oeia  to  be  used  in  those  cases  where  heat  will  cause  the 
loss  of  valuable  volatile  coustituents.  The  aqueous  solution  is 
usually  directed  to  be  added  to  the  sugar  in  a  bottle,  and  the  whole 
well  shaken  together  until  the  sugar  is  dissolved.  This  is  best 
effected  by  allowing  the  tightly  corked  bottle  to  lie  upon  its  side 
when  not  being  agitated.  If  a  large  quantity  of  syrup  is  re- 
quired, it  may  be  advantageously  made  in  a  churn. 

3.  By  the  Simple  Addition  of  Medicating  Liquid  to  Syrup . 

This  method  is  resorted  to  in  those  cases  in  which  fluidextracts, 
tinctures,  or  other  liquids  are  added  to  syrup  in  order  to  medicate  it. 
Syrups  made  in  this  way  usually  show  ])recipitates  in  time,  owing  to 
the  fact  that  alcohol  enters  into  most  of  the  liquids  thus  used,  and 
the  resinous  and  oily  substtinces  dissolved  by  the  alcohol  often  pre- 
cipitate when  mixed  with  the  syrup,  producing  unsightly  prepa- 
rations. 

4.  By  Maceration  or  Digestion. — In  the  IT.  S.  P.  ISSO  but  two 
official  syrups  were  made  by  dig(\stion, — senna  and  tolu.  This 
method  is  not  recommended  as  either  accurate  or  efficient.  A  solu- 
tion of  a  comparatively  insoluble  substance,  like  tolu,  can  always  be 
effected  in  a  more  rapid  and  thorough  manner  by  dissolving  the  sub- 
stance in  alcohol,  suspending  the  resinous  tinctuie  in  a  mixture  of 
absorbent  powder  and  water,  filtering,-  and  dissolving  sugar  in  tlie 
filtrate,  as  in  the  IT.  S.  P.  process  (Sth  Eevision). 

5.  Percolation  in  making  Syrups. — This  method  originated  with 
Orynski,  and  is  conducted  as  follows  :  Into  the  lower  orifice  of  an 
ordinary  percolator  is  introduced  a  small  piece  of  sponge  or  ])urified 
cotton,  the  sugar  (granulated)  is  then  ])oured  in,  and  upon  this  the 
water,  the  apparatus  being  arranged  as  is  usual  in  the  process  of 
percolation.  The  percolator  may  be  covered  loosely,  and  the  oper- 
ation will  proceed  without  further  attention,  the  syrup  coming 
through  drop  by  drop.  If  it  should  be  necessjiry  to  use  crushed 
sugar,  the  percolator  must  be  corked  at  the  lower  orifice,  and  the 
sugar  and  water  introduced  and  allowed  to  macerate  until  the  former 
has  dissolved  down  to  half  its  biiU:,  when  the  cork  nu\y  be  removed 
and  the  liquid  allowed  to  drop.  If,  after  the  liquid  has  all  passed, 
there  remains  a  quantity  of  undissolved  sugar  in  the  percolator, 
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enough  percolate  may  be  poured  back  to  dissolve  it,  afterwards 
adding  sufficient  water  to  bring  the  whole  up  to  the  required 
measure. 

To  be  successful  in  using  this  process,  care  in  several  particulars 
must  be  exercised  :  1.  The  percolator  used  should  be  cylindrical  or 
semicylindrical,  and  cone-shaped  as  it  nears  the  lower  orifice.  2.  The 
sugar  must  be  coarse,  else  it  will  form  into  a  compact  mass,  which 
the  liquid  cannot  permeate.  3.  The  sponge  or  purified  cotton  must 
be  introduced  with  care.  If  i^ressed  in  too  tightly,  it  will  effectually 
stop  the  process ;  if  inserted  too  loosely,  the  liquid  will  pass  too 
rapidly,  and  will,  in  consequence,  be  weak  and  turbid  (from  imper- 
fect filtration). 

Preservation  of  Syrups. — Syrups  should  never  be  made  in  larger 
quantities  than  can  be  used  within  a  few  months,  except  in  those 
cases  where  special  facilities  can  be  employed  for  their  preservation. 
A  low  temperature  is  the  best  preservative  for  syrups ;  concentra- 
tion without  supersaturation  is  also  a  condition  favorable  to  preser- 
vation. The  addition  of  such  substances  as  boric  acid,  salicylic 
acid,  alcohol,  fluorides,  calcium  sulphite,  etc.,  to  prevent  the  fer- 
mentation of  syrups,  is  not  recommended,  for  if  used  in  sufficient 
quantity  to  act  as  preservatives  they  communicate  their  own  flavor 
to  the  syrup  or  are  otherwise  objectionable.  The  practice  of  restor- 
ing syrups  which  have  been  spoiled  through  fermentation  by  heating 
them  and  '^working  them  over"  is  a  reprehensible  one.  The  prac- 
tice of  good  pharmacy  demands  the  possession  of  sufficient  moral 
courage  to  find  a  place  for  fermented  syrups  where  they  will  do  the 
leavSt  harm — i.e.,  in  the  sink  and  gutter-pipe. 

A  simple  and  practical  method  of  preserving  syrups,  which  is  very 
effective,  is  as  follows  :  A  number  of  bottles  are  provided  holding 
not  more  than  a  pint  each,  even  when  the  quantity  of  syrup  is  large  ; 
the  bottles  are  thoroughly  cleaned,  and  kept  hot  by  immersion  in 
boiling  water  until  ready  for  use  ;  a  sufficient  number  of  good 
corks,  which  have  been  thoroughly  soaked  in  hot  water,  and  of  the 
proper  size  for  the  bottles,  should  be  at  hand.  The  syrup  should  be 
heated  to  the  boiling  point  (strained,  if  necessary,  and  reheated), 
and  poured  into  the  hot  bottles  until  they  are  filled  to  the  brim. 
The  corks  are  inserted  by  forcibly  pressing  them  into  the  necks  of 
the  bottles,  thereby  displacing  a  small  portion  of  the  syrup,  and 
are  tied  down  with  twine  in  the  usual  manner.  Then,  while 
the  necks  of  the  bottles  are  still  liot  (and  before  the  syrup  can 
contract  in  volume  througli  cooling)  they  are  dii>ped  into  melted 
Kealing-wax  contained  in  a  suitabU'  vessel.  By  this  method  the 
^erms  wliich  are  sui)posed  to  produce  fermentation  are  destroyed 
by  tlie  heat,  and  no  air  can  find  its  way  t«  the  syrup,  as  the  bottles 
are  hermetically  sealed.  Frnit-juices  may  be  preserved  in  the  same 
way. 

Official  Syrups. — There  are  twhntv-mnk  ofticial  syrups.  Of 
this  nnniber,  ioi,i;vi;n  :in\  made  l)y  the  simple  (tddUion  of  medirafintj 
liquid  lo  f<i/nip,  nink  by  fif/itafion  of  the  xupar  irith  the  medieatiuf/  liquid 
irithouf  had,  and  MNK  hy  .lo/idion  with  had.  The  alternative 
process  of  percolation  is  permitted  by  the  Pharmacopoeia  in  eight 
syrups. 
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Official  Syrups,  arranged  in  Classes  according  to  the  Methods  employed  in  their 

Preparation 


Name  and  Method  of 
Prepamtion 


Sub-Clawes 


Ingredientii 


Simple  Addition  of 
Medicating  Liquid 
to  Syrup 

Syrupus  Acidi  Hydri- 
odici 

Amygdalae 

Ferri,    Quininae    et 
Strychninae 
Phosphatuin 

Acidi  Citrici 


Lactucarii 


Rhei  Aromaticus 


Krameriae 
Rhei 


Rubi 

iSenegae 

Sennae 

Agitation  of  Sugar 
with  Medicating 
Liquid  without 
heat 

Syrupus  Aurantii 
Florum 
Hypophosphitum 


Hypophosphitum 
Compositus 


Pruni  Virginianae 


Calcii  Lactophos- 
phatis 


Aurantii 

Ipecacuanbaa 

Rosae 

Scillae  Compositus 


Solution  with  Heat 

Syrupus 
Acaciae 


Simple  Admixture 


From  tincture  and 
Citric  Acid 


From  tincture 


From    aromatic 

tincture 
From  fluidextract 


Simple  solution 

Simple  solution  or 
admixture 


Simple  solution  or 
admixture 


From  «old  aqueous 
infusion 

Solution  involving 
chemical   reac- 
tion 

From  tincture 
From  fluidextract 


From  fluidextracts 


Simple  solution 

Simple    solution 

and  filtering 


(Containing  1  percent.  Absolute  Hydriodic  Acid) 
100  Gm.  Diluted  Hydriodic  Acid;  300  (im. 
Water;  600  Gm.  Syrup 

10  Cc.  Spirit  of  Bitter  Almond  ;  100  Co.  Orange 
Flower  Water;  Syrup,  to  1000  Cc. 

260  Cc.  Glycerite  of  the  Phosphates  of  Iron,  Qui- 
nine and  Strychnine;  Syrup,  to  1000  Cc. 

10  Gm.  Citric  Acid;  10  Cc.  Distilled  Water;  10 
Cc.  Tincture  of  Fresh  Lemon  Peel ;  Syrup,  to 
1000  Cc. 
100  Cc.  Tincture  of  Lactucarium  ;  1  Gm.  Citric 
Acid ;  60  Cc.  Orange  Flower  Water ;  200  Cc. 
Glycerin  ;  Syrup,  to  1000  Cc. 
160  Cc.   Aromatic   Tincture  of  Rhubarb;  1    Gm. 

Potassium  Carbonate  ;  850  Cc.  Syrup 
460  Cc.  Fluidextract  of  Krameria;  560  Cc.  Syrup 
100  Cc.  Fluidextract  of  Rhubarb ;  4  Cc.  Spirit  of 
Cinnamon;    10    Gm.    Potassium    Carbonate;    50 
Cc.  Water  ;  Syrup,  to  1000  Cc. 
250  Cc.  Fluidextract  of  Rubus  ;  760  Cc.  Syrup 
200  Cc.  Fluidextract  of  Senega ;  800  Cc.  Syrup 
250  Cc.  Fluidextract  of  Senna ;  5  Cc.  Oil  of  Cori- 
ander; Syrup,  to  1000  Cc. 


850  Gm.  Sugar;  Orange  Flower  Water  to  make 
1000  Cc. 

45  Gm.  Calcium  Hypophosphite  ;  15  Gm.  Potas- 
sium Hypophosphite ;  15  Gm.  Sodium  Hypo- 
phosphite  ;  2  Gm.  Diluted  Hypophosphorous 
Acid;  650  Gm.  Sugar;  5  Cc.  Tincture  of  Fresh 
Lemon  Peel ;  Water,  to  1000  Cc. 

35  Gm.  Calcium  Hypophosphite;  17.6  Gm.  Potas- 
sium Hypophosphite;  17.5  Gm.  Sodium  Hypo- 
phosphite ;  2.25  Gm.  Ferric  Hypophosphite ; 
2.25  Gm.  Manganese  Hypophosphite  ;  1.10  Gm. 
Quinine:  0.116  Gm.  Strychnine;  3.76  Gm.  So- 
dium Citrate  ;  15  Cc.  Diluted  Hypophosphorous 
Acid  ;  775  Gm.  Sugar;   Water,  to  1000  Cc. 

150  Gm.  Wild  Cherry;  700  Gm.  Sugar;  150  Cc. 
Glycerin  ;  Water,  to  1000  Cc. 

60  Cc.  Lactic  Acid ;  36  Cc.  Phosphoric  Acid  ;  50 
Cc.  Orange  Flower  Water ;  25  Gm.  Precipitated 
Calcium  Carbonate;  726  Gm.  Sugar;  Water,  t" 
1000  Cc. 

50  Cc.  Tincture  of  Sweet  Orange  Peel  ;  5  Gm. 
Citric  Acid  ;  10  Gm.  Magnesium  Carbonate;  820 
Gm.  Sugar;  Water,  to  1000  Cc. 

70  Cc.  Fluidextract  of  Ipecac  ;  10  Cc.  Acetic  Acid  ; 
100  Cc.  Glycerin  ;  700  Gm.  Sugar ;  Water,  to 
1000  Cc. 

126  Fluidextract  of  Rose ;  10  Cc.  Diluted  Sulphuric 
Acid  ;  750  Gm.  Sugar  ;  Water,  to  1000  Cc. 

80  Cc.  Fluidextract  of  Squill  ;  80  Co.  Fluidextract 
of  Senega  ;  2  (im.  Antimony  and  Potassium  Tar- 
trate ;  20  Gm.  Purified  Talc;  750  Gm.  Sugar; 
Water,  to  1000  Cc. 

850  Gm.  Sugar;  Distilled  Water,  to  1000  Cc. 
100  Gm.  Acacia;  800  Gm.  Sugar;  Distilled  Water, 
to  1000  Co. 
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Official   Syrups — Continued 


Name  and  Method  of 
Preparation 


Sub-Classes 


Ingredients 


Syrupus  Calcis 
Picis  Liquida; 

Scillaj 
Ferri  lodidi 

Tolutanus 

Sarsaparilla     Com- 
positus 

Zingiberis 


Simple  solution  and 
filtering 

Miicenitiun  and  fil- 
tering 

Containing    Acetic 
Acid 

Solution   involving 
chemical  action, 
preserved        by 
Sugar 

From  tincture 

From  fluidextracts 


From  fluidextract 


65  Gm.  Lime ;  350  Gm.  Sugar ;  Water,  to  1000  Cc. 

5  Gm.  Tar;  10  Gm.  Magnesium  Carbonate;  850 
Gm.  Sugar ;  Alcohol,  AVater,  to  1000  Cc. 

450  Cc.  Vinegar  of  Squill ;  800  Gm.  Sugar ;  Water, 
to  1000  Cc. 

(Containing  5  percent.  Ferrous  Iodide)  12.5  Gm. 
Iron  Wire;  41.5  Gm.  Iodine;  20  Cc.  Diluted 
Hypophosphorous  Acid;  600  Gm.  Sugar;  Dis- 
tilled Wtiter,  to  1000  Gm. 

50  Cc.  Tincture  of  Tolu  ;  10  Gm.  Magnesium  Car- 
bonate; 820  Gm.  of  Sugar;  Water,  to  1000  Cc. 

200  Cc.  Fluidextract  of  Sarsaparilla  ;  15  Cc.  Fluid- 
extract  of  Glj'cyrrhiza ;  15  Cc.  Fluidextract  of 
Senna;  650  (Jm.  Sugar  ;  0.2  Cc.  Oil  of  Sassafras; 
0.2  Cc.  Oil  of  Anise;  0.2  Cc.  Oil  of  Gaultheria; 
Water,  to  1000  Cc. 

."50  Cc.  Fluidextract  of  Ginger;  10  Gm.  Magne- 
sium Carbonate;  820  Gm.  Sugar;  Alcohol, 
Water,  to  1000  Cc. 


Unofficial  Syrups 


Syrupus  Allii.  U.S.  P. 
1890 


Althseae.  U.  S.  P. 
1890 


Aromaticus.  Br. 


Ca.scarai  Aromati- 
cus. Br. 


Chloral.   Br. 
Codeinoe.  Br. 


Ferri  Phosphatis. 
Br. 


Glucosi.   Br. 
Ilemidcflmi.  Br. 


Ingredients 


200  Gm.  Fresh  Garlic,  sliced 
and  bruised ;  800  Gm. 
Sugar ;  Diluted  Acetic 
Acid  to  make  1000  Cc. 


50  Gm.  Althaja,  cut;  30  Cc. 
Alcohol  ;  100  Cc.  Glycerin  ; 
700  (im.  Sugar;  Water  to 
make  1000  Cc. 


250  Co.  Tincture  of  Orange; 

250  Cc.  Cinniimon  Water  ; 

500  Cc.  Syrup 
400    Cc.    Liquid    Extract   of 

Cascara  Sagrada  ;  100  Cc. 

Tincture  of  Orange;  50  Cc. 

Alcohol ;  150  Cc.  Cinnamon 

Water  ;  300  Cc.  Syrup 
91.43  (Jm.  Chloral  Hydrate; 

93.75  Cc.  Distilled  Water; 

Syrup  to  make  500  Cc. 
4.67  Gm.  Codeine  I'liosphato; 

12.5  Cc.   Distille<l  Water; 

987.5  Cc.  Svru]) 
8.6  Gm.  Iron" Wire;  62.5  Cc. 

Phosphoric  Acid  (66.3  per- 
cent.) ;     700    Cc.    Syrup  ; 

Distilled    Water   to    nuiko 

lOnO  Vc. 
25  Gill.   Liquid  (ilucosc;  50 

(iiii.  Syrup 
100  (iin.  Heiiiidrsmua   Boot, 

bruisc'il;    700  Grii.  Sugar; 

Distilled    Water   to    make 

1050  Gin. 


Method  of  Preparation 


Macerate  the  Garlic  in  300  Cc.  Diluted 
Acetic  Acid  during  four  days,  express, 
mix  residue  with  200  Cc.  more  of  the 
Acid,  again  express,  and  filter  mixed 
liquids.  Dissolve  the  Sugar  in  the  fil- 
trate and  add  enough  Acid  to  measure 
1000  Cc. 

Macerate  the  AVashcd  Althaea  in  400  Cc. 
of  Water,  to  which  the  Alcohol  has  been 
added,  during  one  hour,  stirring  fre- 
quently, and  then  strain  without  ex- 
pression. Dissolve  the  Sugar  in  the 
strained  liquid,  by  agitation,  add  the 
Glycerin  and  enough  VV'ater  to  measure 
1000  Cc. 

Mix  the  Tincture  and  Cinnamon  AVater, 
add  a  little  powdered  talc,  filter,  and 
add  the  Syrup 

Mix  them 


Dissolve  the  Chloral  Hydrate  in  the  Dis- 
tilled Water,  and  add  enough  Syrup  to 
make  500  Cc. 

Dissolve  the  Codeine  Phosphate  in  the 
Distilled  Water,  add  the  Syrup,  and 
mix 

Dissolve  the  Iron  Wire  in  the  Phosphoric 
Acid,  previously  diluted  with  an  equal 
volume  of  Distilled  Water,  filter  the 
Solution  into  the  Syrup,  and  add  Dis- 
tilled Water  to  make  1000  Cc. 

Mix  with  the  aid  of  gentle  heat 

1 11  fuse  the  drug  in  500  Cc.  of  boiling  Water 
diirinij  fmir  Ikuits  and  strain.  Allow 
the  li(|uid  to  hecoine  clear  by  settling. 
Mild  dissolve  the  Sugar  in  the  clear 
liquid  with  the  aid  of  a  gentle  heat 
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Name  and  MHthod  of 
Preparation 


Syrupus  Hypophos- 
phituin  cum 
Ferro.     U.  S.  P. 
1890 
Limonis.  Br. 


Rhoeadus.  Br. 


Rubi  Idaei. 
1890 


U.  S.  P. 


Sub-Cla88e8 


10  Gm.  Ferrous  Lactate;  10 
Gm.  Potassium  Citrate ; 
Syrup  of  Hypophosphites 
to  make  1000  Cc. 

20  Gm.  fresh,  grated  Lemon 
Peel  ;  Alcohol,  a  sufficient 
quantity  ;  500  Cc.  Lemon 
Juice;  760  (im.  Sugar 


260  Gm.  Red-Poppy  Petals; 
720  Gm.  Sugar;  50  Cc.  Al- 
cohol ;  Distilled  Water  to 
make  1160  Gm. 


Fresh,  ripe  Raspberries ; 
Sugar,  a  sufficient  quan- 
tity 


Ingredients 


Rub  the  Ferrous  Lactate  and  Potassium 
Citrate  with  a  little  of  the  Syrup  until 
dissolved,  and  add  enough  of  the  Syrup 
to  make  1000  Cc. 

Macerate  the  Lemon  Peel  in  enough  Al- 
cohol to  measure  40  Cc,  during  seven 
days,  and  filter.  Dissolve  the  Sugar  in 
the  Lemon  Juice  with  the  aid  of  gentle 
heat,  and  when  the  syrup  is  cold  add  to 
it  the  Alcoholic  solution  and  mix 

Infuse  the  Red- Poppy  Petals  in  400  Cc. 
of  heated  Water,  and  afterwards  allow 
it  to  stand  for  twelve  hours,  stirring 
frequentlj',  strain,  ilisso4  ve  the  Sugar  in 
the  liquid,  add  the  Alcohol,  and  enough 
Distilled  Water  to  make  1160  Gm. 

Crush  the  Raspberries  and  allow  them  to 
stand  at  about  20°  C.  (68°  F.)  until  the 

,  filtered  juice  will  mix  clear  with  half 
its  volume  of  alcohol.  Then  separate 
the  juice,  filter,  and  for  every  40  parts 
of  filtrate  add  60  parts  of  Sugar,  heat 
the  mixture  to  boiling,  strain,  and  pre- 
serve in  well-stoppered  bottles 


SYRUPUS.  U.S.    Syrup 


■  Sugar,  in  dry  crystalline  granules    .    . 

Distilled  Water,  a  sufficient  quantity, 

To  make 


Metric 
850  am. 


1000  Cc. 


Old  form 
7  lbs.  li  oz.  av. 

8  pints 

Dissolve  the  Sugar,  with  the  aid  of  heat,  in  450  Cc.  [old  form 
58  fl.  oz.]  of  Distilled  Water,  raise  the  temperature  to  the  boiling 
point,  strain  the  liquid,  and  pass  enough  Distilled  Water  through 
the  strainer  to  make  the  product,  when  cold,  measure  1000  Cc  [old 
form  8  pints].     Mix  thoroughly. 

Syrup  may  also  be  prepared  in  the  following  manner  : 
Press  down  into  the  neck  of  a  percolator  of  suitable  Size  a  pledget 
of  purified  cotton,  not  too  tightly,  in  such  a  manner  that  the  cotton 
shall  nearly  fill  the  neck  of  the  percolator,  and  moisten  it  with  a  few 
drops  of  Distilled  Water ;  introduce  the  Sugar  into  the  licrcolator, 
make  its  surface  lev^el  without  shaking  or  jarring,  then  carefully  pour 
upon  it  450  Cc.  [old  form  58  fl.  oz.]  of  Distilled  Water,  and  regulate 
the  flow  of  the  liquid,  if  necessary,  so  that  it  will  piuss  out  in  rapid 
drops.  Return  the  first  portions  of  the  percolate  until  it  runs  through 
clear,  and  when  all  the  liquid  has  passed,  follow  it  by  Distilled  Water, 
added  in  portions,  so  that  all  the  Sugar  may  be  dis.solved,  and  the 
product  measure  1000  Cc.  [old  form  8  pints].     Mix  thoroughly. 

Syrup  thus  prepared  has  a  specific  gravity  of  about  1.313  at  25°  C.  (77°  F.). 


SYRUPUS  ACACI/E.  U.S.    Syrup  of  Acacia 

Mitric 

*  Acacia,  in  selected  pieces 100  Qm. 

Sugar 800  Qm. 

Distilled  Water 430  Cc. 

To  make 1000  Cc. 

19 


Old  form 

?>  oz.  av.  148  gr. 

26  oz.  av.  .109  gr. 

13  fl.  oz.  365  min. 

2  pints 
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Introduce  the  Acacia  into  an  enamelled  or  porcelain  dish,  add  the 
Distilled  Water,  and  stir  occasionally  until  the  Acacia  is  dissolved  ; 
then,  having  added  the  Sugar,  place  the  dish  on  a  water-bath  and 
apply  heat,  gradually  increasing  the  temperature,  and  stirring  from 
time  to  time  until  the  Sugar  is  dissolved.  Strain  the  Syrup,  if  neces- 
sary, and  add  sufficient  Distilled  Water  to  make  the  product  measure 
1000  Cc.  [old  form  2  pints]. 

Syrup  of  Acacia  should  be  made  in  small  quantities,  and  stored  in 
small,  tightly  stoppered  bottles,  in  a  cool  place. 

SYRUPUS  ACIDI  CITRICI.  U.  S.     Syrup  of  Citric  Acid 

Metric  Old  form 

•Citric  Acid 10  Qm.  146    grains 

Distilled  Water 10  Cc.  2i  fl- dr. 

Tincture  of  Fresh  Lemon  Peel 10  Cc.  2i  fl- dr. 

Syrup,  a  sufficient  quantity, 

To  make 1 000  Cc.  2  pints 

Dissolve  the  Citric  Acid  in  the  Distilled  Water  and  mix  the  solu- 
tion with  500  Cc.  [old  form  1  pint]  of  Syrup,  then  add  the  Tincture 
of  Fresh  Lemon  Peel,  and  lastly  enough  Syrup  to  make  the  product 
measure  1000  Cc.  [old  form  2  pints] .     Mix  thoroughly. 

SYRUPUS  ACIDI  HYDRIODICI.  U.  S.    Syrup  of  Hydriodic  Acid 

A  syrupy  liquid  containing  about  1  percent.,  by  weight,  of  absolute  Hydriodic 
Acid  [HI  =  126.9],  or  about  1.19  Gm.  in  100  Cc. 

Metric  Old  form 

*  Diluted  Hydriodic  Acid 100  Gm.  3  fl.  oz.  3  fl.  dr. 

Water 300  Qm.  11  fl.  oz.  2  fl.  dr. 

Syrup      600  Qm.  17  fl.  oz.  3  fl.  dr. 

To  make 1000  Qm.  2  pints 

Mix  them. 

(For  tests  and  comments,  see  Part  III.) 

SYRUPUS  AMYGDAL/E.  U.  S.    Syrup  of  Almond 

Metric  Old  form 

*  Spirit  of  Bitter  Almond 10  Cc.  154  minims 

Orange  Flower  Water 100  Cc.  3  fl.  oz.  96  min. 

Syrup,  a  sufficient  quantity, 

To  make 1000  Cc.  2  pints 

Mix  them. 

Average  dose. —  1  fluidrachm  (4  Cc. ). 

SYRUPUS  AURANTII.  U.S.     Syrup  of  Orange 

M.tric  Old  form 

*  Tincture  of  Sweet  Orange  Peel 50  Cc.  1  fl.  oz.  288  min. 

Citric  Acid 5  Qm.  73  grains 

Magnesium  Carbonate 10  Qm.  14(i  grains 

Sugar 820  Qm.  27  oz.  av.  163  gr. 

Water,  a  sufficient  quantity,  


To  make 1000  Cc.  2  pint« 

Triturate  the  Magnesium  Carbonate  in  a  mortar  with  the  Tincture, 
add  gradually  400  Co.  [old  form  12  fl.  oz.  384  min.]  of  Water,  filter, 


AQUEOUS  SOLUTIONS  291 

and  add  sufficient  Water  through  the  filter  to  obtain  450  Cc.  [old 
form  14^  fl.  oz.]  of  filtrate  ;  in  this  dissolve  the  Citric  Acid  and  Sugar 
by  agitation  without  heat,  and  add  sufficient  Water  to  make  the 
product  measure  1000  Cc.  [old  form  2  pints] .     Mix  thoroughly. 

SYRUPUS   AURANTII   FLORUM.  U.  S.    Syrup  of  Orange  Flowers 

Metric  Old  form 

♦  Sugar 850  Qm.  28  oz.  av.  164  gr. 

Orange  Flower  Water,  a  sufficient  quantity,  ^^  

To  make 1000  Cc,  2  pints 

Dissolve  the  Sugar  in  450  Cc.  [old  form  14^  fl.  oz.]  of  Orange 
Flower  Water  by  agitation,  without  heat,  add  enough  Orange  Flower 
Water  to  make  the  product  measure  1000  Cc.  [old  form  2  pints], 
and  mix  thoroughly. 

Syrup  of  Orange  Flowers  may  also  be  prepared  in  the  following 
manner  : 

Prepare  a  percolator  or  funnel  in  the  manner  described  under 
Syrupus.  Pour  450  Cc.  [old  form  14^  fl.  oz.]  of  Orange  Flower 
Water  upon  the  Sugar,  return  the  first  portions  of  the  percolate 
until  it  runs  through  clear,  and,  when  all  the  liquid  has  passed,  fol- 
low it  by  Orange  Flower  Water,  until  the  product,  measures  1000 
Cc.  [old  form  2  pints] .     Mix  thoroughly. 

SYRUPUS  CALCII   LACTOPHOSPHATIS.  U.S.    Syrup  of  Calcium 
Lactophosphate 

Metric  Old  form 

»  Precipitated  Calcium  Carbonate 25  Qm.  365  grains 

Lactic  Acid 60  Cc.  1  fl.  oz.  442  min. 

Phosphoric  Acid 36  Cc.  1  fl.  oz.  73  min. 

Orange  Flower  Water 50  Cc.  1  fl.  oz.  288  min. 

Sugar 725  Qm.  24  oz.  av.  88  gr. 

Water,  a  sufficient  quantity, 

To  make 1000  Cc.  2  pints 

To  the  Lactic  Acid  mixed  with  100  Cc.  [old  form  3  fl.  oz.  96  min.] 
of  Water  and  contained  in  a  capacious  mortar,  gradually  add  the 
Calcium  Carbonate,  in  portions,  stirring  until  it  is  dissolved.  Then 
add  the  Phosphoric  Acid,  diluted  with  50  Cc.  [old  form  1  fl.  oz.  300 
min.]  of  Water,  and  triturate  until  the  precipitate  first  formed  is 
dissolved.  Add  100  Cc.  [old  form  3  fl.  oz.  96  min.]  of  Water,  and 
filter,  rinsing  the  mortar  with  50  Cc.  [old  form  1  fl.  oz.  300  min.]  of 
Water,  and  passing  the  rinsings  through  the  filter.  To  the  mixed 
filtrates  add  the  Orange  Flower  Water,  and,  having  added  the  Sugar, 
diSvSolve  it  by  agitation,  without  heat,  and  strain.  Lastly,  p;iss 
enough  Water  through  the  strainer  to  make  the  product  measure 
1000  Cc.  [old  form  2  pints],  and  mix  thoroughly. 

Average  dose. —  2  fluidrachms  (8  Cc. ). 

SYRUPUS  CALCIS.  U.S.    Syrup  of  Lime.     Syrup  of  Calcium  Hydroxide 

Mitrir  Old  f..rra 

•  Lime 65  Qm.  2  oz.  av.  74  gr. 

Sugar 350  Qm.  11  oi.  av.  300  gr. 

Water,  a  sufficient  quantity, 

To  make 1 000  Cc.  2  pints 
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Slake  the  Lime  by  the  addition  of  35  Co.  [old  form  1  fl.  oz.  60 
miu.]  of  Water  with  the  aid  of  heat,  then  mix  it  and  the  Sugar 
thoroughly  in  a  mortar,  so  iis  to  form  a  homogeneous  powder  ;  add 
the  mixture  to  500  Cc.  [old  form  1  pint]  of  boiling  Water,  contained 
in  a  bright  copper  or  tinned-iron  vessel,  and  boil  for  five  minutes, 
constantly  stirring.  Dilute  the  liquid  with  sufficient  Water  to  make 
it  measure  950  Cc.  [old  form  31  fl.  oz.],  and  filter  through  white 
paper,  closely  covering  the  funnel  during  filtration.  Then  add 
through  the  filter  enough  Water  to  make  the  product  measure  1000 
Cc.   [old  form  2  pints] ,  and  mix  thoroughly. 

Keep  the  Syrup  in  well-stoppered  bottles. 

(For  tests  and  comments,  see  Part  III.) 


SYRUPUS  FERRI  lODIDI.  U.S.    Syrup  of  Ferrous  Iodide 

A  svrupv  liquid  containing  about  5  percent.,  by  weight,  of  Ferrous  Iodide 
[Fel2  "^  30Y.30],  or  about  6.74  Gm.  in  100  Cc. 

Metric  Old  form 
*  Iron,  in  the  form  of  fine,  bright  wire,  and  cut  into 

small  pieces 1 2.5  Qm.  246  gr. 

Iodine 41.5  Qm.  1  oz.  av.  380  gr. 

Diluted  Hypophospiiorous  Acid 20,0  Cc.  414  minims 

Sugar 600.0  Qm.  26  oz.  av.  428  gr. 

Distilled  Water,  a  jutliciuut  quantity, 

T.)  make 1000  Qm.  2  pints 

Introduce  the  Iron  into  a  flask  of  thin  gla&s,  having  a  capacity  of 
about  500  Cc.  [old  form  1  pint],  add  to  it  150  Cc.  [old  form  6i  fl.  oz.] 
of  Distilled  Water,  and  afterwards  the  Iodine.  Shake  the  mixture 
occasionally,  checking  the  reaction,  if  necessary,  by  the  affusion  of 
cold  water,  and,  when  the  solution  has  acquired  a  greenish  color, 
and  havS  lost  the  odor  of  Iodine,  heat  it  to  boiling  and  add  at  once 
50  Gm.  [old  form  2  oz.  av.  Ill  gr.]  of  the  Sugar  ;  when  this  has 
dissolved,  filter  the  solution  into  the  remainder  of  the  Sugar  con- 
tained in  a  porcelain  dish.  Einse  tlie  flask  and  Iron  Wire  witli 
125  Cc.  [old  form  5  fl.  oz.]  of  Distilled  Water  and  pass  the  washings 
through  the  filter  into  the  Sugar.  Stir  tlie  mixture  with  a  porcelain 
or  wooden  spatula,  heating  the  licpiid  on  a  water-bath  until  complete 
solution  is  effected,  and,  having  jiassed  the  syrup  through  a  clean 
muslin  stiainer  into  a  tared  bottle,  add  the  Diluted  Hypophospiiorous 
Acid,  and  sufficient  Distilled  Water  to  make  the  product  weigh  1000 
Gm.  [old  form,  or  nieiusure,  2  pintvs]. 

(For  tests  and  comments,  see  Part  III.) 

SYRUPUS    FERRF,   QUININ/E   ET   STRYCHNIN/E   PHOSPHATUM.  T^.S. 
Syrup  of  the  Phosphates  of  Iron,  Quinine  and  Strychnine 

[Kaston's   Svhci'] 

Metric  Old  form 

*aiycerite  of  the  Phosphates  of  Iron,  Quinine  and  Strychnine       250  Cc.  8  fl.  oz. 

Syrup,  a  sufTicicnt  quantity, 

To  make 1000  Cc.  2  pints 

Mix  them.     Strain,  if  necevssary. 
Average  done. —  1  fluidrachm  (4  Oc.). 
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SYRUPUS  HYPOPHOSPHITUM.  U.  S.    Syrup  of  Hypophosphites 

Jlftrii  Old  form 

*  Calcium  Hypophosphite 45  Qm.  1  oz.  av.  220  gr. 

Potassium  Hypophosphite 15  Qm  219  grains 

Sodium  Hypophosphite 15  Qm.  219  grains 

Diluted  Hypophosphorus  Acid 2  Qm.  .SO  minim.'^ 

Sugar 650  Qm.  21  oz.  av.  305  gr. 

Tincture  of  Fresh  Lemon  Peel 5  Cc.  77  minims 

Water,  a  sufficient  quantity, 

To  make 1 000  Cc.  2  pints 

Triturate  the  Hypophosphites  with  450  Cc.  [old  form  14^  fl.  oz.] 
of  Water,  uutil  they  are  dissolved,  add  the  Tincture  of  Fre.sh  Lemon 
Peel,  and  the  Hypophosphorous  Acid,  and  filter  the  liquid.  In  the 
filtrate  dissolve  the  Sugar  by  agitation,  without  heat,  and  add  enough 
Water,  through  the  filter,  to  make  the  product  measure  1000  Cc.  [old 
form  2  pints] .     Strain,  if  necessary. 

Syrup  of  Hypophosphites  may  also  be  prepared  in  the  following 
manner  : 

Prepare  a  percolator  or  funnel  in  the  manner  described  under 
Syrupus.  Pour  the  filtrate  obtained  as  directed  in  the  preceding 
formula  upon  the  Sugar,  return  the  first  portions  of  the  percolate, 
until  it  runs  through  clear,  and,  when  all  the  liquid  has  passed,  fol- 
low it  with  Water,  until  the  product  measures  1000  Cc.  [old  form  2 
pints] .     Mix  thoroughly. 

Average  dose. —  2  fiuidrachms  (S  Cc. ), 

SYRUPUS    HYPOPHOSPHITUM  COMPOSITUS.  U.S.    Compound   Syrup 

of  Hypophosphites 

Metric  Old  form 

*  Calcium  Hypophosphite 35.00     Qm.  1      oz.  av.  74  gr. 

Potassium  Hypophosphite 1 7.50     Qm.  255  grains 

Sodium  Hypophosphite 1 7.50     Qm.  255      grains 

Ferric  Hypophosphite 2.25     Gm.  33  grains 

Manganese  Hypophosphite     2.25     Qm.  33  grains 

Quinine 1.10     Gm.  16     grains 

Strychnine 0.115  Gm.  If^  grains 

Sodium  Citrate 3.75     Gm.  56  grains 

Diluted  Hypophosphorous  Acid 15.00     Cc.  230  minims 

Sugar 775.00     Gm.  25      oz.  av.  90  gr. 

Water,  a  sufficient  quantity, 

To  make 1000  Cc.  2  pints 

Rub  the  Ferric  and  Manganese  Hypophosphites  with  the  Sodium 
Citrate,  add  30  Cc.  [old  form  460  min.]  of  Water  and  warm  the 
mixture  for  a  few  minutes,  until  a  clear  greenish  solution  isol)tained. 
Dissolve  the  Calcium,  Potassium,  and  Sodium  Hvpoj)hospliites  in 
400  Cc.  [old  form  12  fl.  oz.,  384  miu.]  of  Water  to  Mh'icli .")  Cc.  [old  form 
77  min.]  of  Diluted  llypophosi)liorous  Acid  has  i)rcviousiy  been  added; 
then  dissolve  the  Quinine  and  Strychnine  in  30  Cv.  .[old  form  460 
min.]  of  Water  with  the  aid  of  10  C'c.  [old  form  154  min.]  of  Diluted 
Hypophosphorous  Acid,  and  finally  dissolve  the  Sugar,  with  agita- 
tion, in  these  solutions,  previously  mixed. 

Strain  the  Syrup,  if  necessary,  and  add  suflicient  W:ilei-,  through 
the  strainer,  to  make  the  product  measure  1000  Cc.  [old  form  2  |)ints]. 

Average  dose. —  2  fiuidrachms  (8  Cc. ). 
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SYRUPUS   IPECACUANH/E.  U.S.    Syrup  of  Ipecac 

Metric.  Old  form 

•  FluJdextract  of  Ipecac 70  Cc.  2  fl.  oz.  115  min. 

Acetic  Acid      10  Cc.  154  minims 

Glycerin 100  Cc.  3  9.  oz.  96  min. 

Sugar 700  Qm.  23  oz.  av.  160  gr. 

Water,  a  suflBcient  quantity, 

To  make 1000  Cc.  2  pints 

Dilute  the  Fluidextract  of  Ipecac  with  300  Cc.  [old  form  9  fl.  oz, 
288  mill.]  of  Water  to  which  the  Acetic  Acid  has  previously  been 
added,  and  mix  them  thoroughly  by  shaking ;  set  the  liquid  aside  in 
a  cool  place  for  twenty-four  hours.  Then  filter,  and  pass  enough 
Water  through  the  filter  to  obtain  450  Cc.  [old  form  14^  fl.  oz.]  of 
filtrate.  To  this  liquid  add  the  Glycerin,  dissolve  the  Sugar  in  the 
mixture,  and  add  enough  Water  to  make  the  product  measure  1000 
Cc.  [old  form  2  pints] .     Mix  thoroughly,  and  strain,  if  necessary. 

Syrup  of  Ipecac  may  also  be  prepared  in  the  following  manner  : 

Prepare  a  percolator  or  funnel  in  the  manner  described  under 
Synipus. 

Mix  the  filtrate  obtained  as  directed  in  the  preceding  formula  with 
the  Glycerin,  pour  the  mixture  upon  the  Sugar,  return  the  first  por- 
tions of  the  percolate,  until  it  runs  through  clear,  and,  when  all  the 
liquid  has  passed,  follow  it  with  Water,  until  the  product  measures 
1000  Cc.  [old  form  2  pints] .     Mix  thoroughly. 

J  ,  (  Expectorant,  15  minims  (1  Cc). 

average  aose.—  |  ^^^^^^^.^  4  fluidrachms  (15  Cc). 


SYRUPUS  KRAMERI/E.  U.S.    Syrup  of  Krameria 

Metric  Old  form 

*  Fluidextract  of  Krameria 450  Cc.  14  fl.  oz.  3  fl.  dr. 

Syrup 550  Cc.  17  fl.  oz.  5  fl.  dr. 

To  make 1000  Cc.  2  pints 

Mix  them. 

Average  dose. —  1  flui drachm  (4  Cc. ). 


SYRUPUS   LACTUCARII.  U.S.    Syrup  of  Lactucariutn 

Metric  Old  form 

*  Tincture  of  Lactucarium 100  Cc.  3  fl.  oz.  96  min. 

Qlycerin 200  Cc.  6  fl.  oz.  192  mm. 

Citric  Acid 1   Qm.  15  grains 

Orange  Flower  Water 50  Cc.  1  fl.  oz.  288  min. 

Syrup,  asiiflii'ient  quantity,  

To  make 1000  Cc.                   2  pints 

Mix  the  Tincture  of  Lactucarium  with  the  Glycerin,  add  the 
Orange  Flower  Water  in  which  the  Citric  Acid  hsis  been  previously 
dissolved,  ami  filt<'r,  if  necessary.  F'inally.  add  a  sutficient  quantity 
of  Syrup  to  make  the  product  meavSure  1000  Cc.  [old  form  2  pints]. 
Mix  thoroughly. 

Average  dose. —  2  flui  drachma  (8  Cc. ). 
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SYRUPUS   PICIS   LIQUID/C.  U.S.    Syrup  of  Tar 

Uetric  Old  form 

•  Tar 5  Gm.  73  grains 

Alcohol 50  Cc.  1  fl.  oz.  288  min. 

Magiiesium  Carbonate 10  Gm.  146  grains 

Sugar 850  Gm.  28  ot.  av.  164  gr. 

Water,  a  sufficient  quantity, 

To  make 1000  Cc.  2  pinU 

Mix  the  Tar  intimately,  in  a  mortar,  with  10  Gm,  [old  form  146 
gr.]  of  clean  white  sand,  add  100  Cc.  [old  form  3  fl.  oz.  96  min.] 
of  Water,  and,  after  kneading  the  mass  thoroughly  with  the  pestle, 
pour  off  the  Water  and  throw  it  away.  Treat  the  residue  with  the 
Alcohol,  and,  when  the  Tar  is  dissolved,  add  the  Magnesium  Car- 
bonate and  50  Gm.  [old  form  1  oz.  av.  293  gr.]  of  Sugar,  and  after 
thorough  trituration  add  400  Cc.  [old  form  12  fl.  oz.  384  min.]  of 
Water ;  stir  the  mixture  occasionally  during  two  hours,  and  filter. 
Dissolve  the  remainder  of  the  Sugar  in  the  clear  filtrate  by  gentle 
heat,  strain,  and  add  sufficient  Water  to  make  the  product  measure 
1000  Cc.  [old  form  2  pints]. 

Average  dose. —  1  fluidrachm  (4  Cc. ). 

SYRUPUS   PRUNI   VIRGINIAN/E.  U.S.    Syrup  of  Wild  Cherry 

Metric  Old  form 

•  Wild  Cherry,  in  No.  20  powder 150  Gm.  5  oz.  av. 

Sugar 700  Gm.  23  oz.  av.  160  gr. 

Glycerin 150  Cc.  4  fl.  oz.  384  min. 

Water,  a  sufficient  quantity, 

To  make 1000  Cc.  2  pinU 

Moisten  the  Wild  Cherry  with  a  sufficient  quantity  of  Water,  and 
macerate  for  twenty-four  hours  in  a  covered  vessel  ;  introduce  the 
Glycerin  into  a  graduated  receiving  bottle  ;  pack  the  Wild  Cherry 
firmly  in  a  cylindrical  percolator,  and  gradually  pour  Water  upon 
it ;  continue  the  percolation  (shaking  the  percolate  occasionally  with 
the  Glycerin),  until  the  liquid  measures 450  Cc.  [old  form  141  fl.  oz.]. 
Dissolve  the  Sugar  in  the  liquid  by  agitation,  without  heat,  strain, 
and  pass  enough  Water  through  the  strainer  to  make  the  product 
measure  1000  Cc.  [old  form  2  pints] .     Mix  thoroughly. 

Syrup  of  Wild  Cherry  may  also  be  prepared  in  the  following 
manner  : 

Prepare  a  percolator  or  funnel  in  the  manner  described  under 
Syrupus.  Pour  the  percolate  obtained  as  directed  in  the  preceding 
formula  upon  the  Sugar,  return  the  first  portions  of  the  percolate, 
until  it  runs  through  clear,  and,  when  all  the  liquid  has  passed,  follow 
it  with  Water,  until  the  product  measui'es  1000  Cc.  [old  form  2 
pints].     Mix  thoroughly. 

Average  dose. —  1  fluidrachm  (4  Cc). 

SYRUPUS  RHEI.  U.  S.    Syrup  of  Rhubarb 

Metric  Old  form 

*F1uidextract  of  Rhubarb 100  Cc.  3  fl.  oz.  96  min. 

Spirit  of  Cinnamon 4  Cc.  1  fl.  dr. 

Potassium  Carbonate 10  Gm.  146  grains 

Water 50  Cc.  1  fl.  oi.  288  min. 

.Syrup,  a  .sufficient  quantity, 

To  make 1000  Cc.  2  pint« 
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Mix  the  Spirit  of  Cinnamon  with  the  Fluidextract  of  Rhubarb,  and 
add  to  it  the  Potassium  Carbonate  previously  dissolved  in  the  Water, 
and  lastly  enough  Syrup  to  make  the  product  measure  1000  Co. 
[old  form  2  pints].     Mix  thoroughly. 

Average  dose. —  2  fiuidrachms  (8  Cc. ). 

SYRUPUS   RHEl   AROMATICUS.  U.S.     Aromatic  Syrup  of  Rhubarb 

Jlftiir  Old  form 

•Aromatic  Tincture  of  Rhubarb 150  Cc.  4  fl.  oz.  .384  min. 

Potassium  Carbonate 1   Qm.  15  grains 

Syrup 850  Cc.  27  fl.  oz.  96  min. 

To  make 1000  Cc.  2  pints 

Dissolve  the  Potassium  Carbonate  in  the  Aromatic  Tincture  of 
Rhubarb.  Filter,  if  necessary,  and  add  sufficient  Syrup  to  make 
the  product  measure  1000  Cc.  [old  form  2  pints].     Mix  thoroughly. 

Average  dose. —  2  fiuidrachms  (8  Cc. ). 

SYRUPUS   ROS/E.  U.S.     Syrup  of  Rose 

Metric  Old  form 

*  Fluidextract  of  Rose 125  Cc.  4  fl.  oz. 

Diluted  Sulphuric  Acid 10  Cc.  154  minims 

.  Sugar 750  Gm.  25  oz.  av. 

Water,  a  sufficient  quantity, 

To  make 1000  Cc.  2  pints 

Mix  the  Fluidextract  of  Rose  and  Diluted  Sulphuric  Acid  with  300 
Cc.  [old  form  9  fi.  oz.  288  min.]  of  Water  ;  after  allowing  the  mixture 
to  stand  two  hours,  filter,  and  dissolve  the  Sugar  in  the  clear  filtrate, 
by  agitation.  Finally,  add  a  sufficient  quantity  of  Water  to  make 
the  product  measure  1000  Cc.  [old  form  2  pints] .    Strain,  if  necessary. 

SYRUPUS   RUBI.  U.S.    Syrup  of  Rubus 

Metric  Old  form 

*  Fluidextract  of  Rubus     250  Cc.  8  fl.  oz. 

Syrup 750  Cc.  24  fl.  oz. 

To  make 1000  Cc.  2  pints 

Mix  them. 

Average  dose. —  1  fliiitlrachm  (4  Cc. ). 

SYRUPUS   SARSAPARILL/E  COMPOSITUS.  U.S.    Compound  Syrup 

of  Sarsaparilla 

M.'trir  Old  form 

*  Fluidextract  of  Sarsaparilla 200.0  Cc.  6i  fl.  oz. 

Fluidextract  of  Glycyrrhira 15.0  Cc.  J  fl.  oz. 

Fluidextract  of  Senna 15.0  Cc.  i  fl-  o'- 

Sugar     650.0  Qm.  21  oz.  av.  305  gr. 

Oil  of  Sassafras 0.2  Cc.               4  drops 

Oil  of  Anise 0.2  Cc.                4  drops 

on  of  Oaultheria  ..• 0.2  Cc.               4  drop.s 

Water,  a  ."•iifficient  rjunntity, 

To  make 1000  Cc.  2  pints 

Add  the  Oils  f('(|niv;ileiit  to  nboiit  four  drops  o-.u-h)  to  the  mixed 
Flnidcxtracts  an<l  shake  the  liquid  thoroughly.     Then  add  enough 
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Water  to  make  up  the  volume  to  600  Co.  [old  form  10  fl.  oz.],  and 
mix  well.  Set  the  mixture  aside  for  one  hour,  and  then  filter  it. 
Dissolve  the  Sugar  in  the  filtrate  with  the  aid  of  a  gentle  heat,  allow 
the  liquid  to  coof,  strain,  and  add  enough  Water,  through  the 
strainer,  to  make  the  product  measure  1000  Cc.  [old  form  2  pints]. 
Mix  thoroughly. 
Average  dose. —  4  fluidrachms  (16  Co.). 

SYRUPUS   SCILL/C.  U.  S.     Syrup  of  Squill 

Motric  Old  form 

*  Vinegar  of  Squill     450  Cc.  14J  fl.  oz. 

Sugar 800  Qm,  26  oz.  av.  309  gr. 

Water,  a  sufficient  quantity, 

To  make 1000  Cc.  2  pints 

Dissolve  the  Sugar  in  the  Vinegar  of  Squill  with  the  aid  of  a  gentle 
heat,  then  strain,  and,  when  the  strained  liquid  is  cold,  add  enough 
Water,  through  the  strainer,  to  make  the  product  measure  1000  Cc 
[old  form  2  pints].     Mix  thoroughly. 

Average  dose. —  30  minims  (2  Cc). 

SYRUPUS  SCILL/E   COMPOSITUS.  U.S.    Compound  Syrup  of  Squill 

[Hive  Syrup] 

Metric  Old  form 

*  Fluidextract  of  Squill 80  Cc.  2  fl.  oz.4i  fl- dr. 

Fluidextract  of  Senega 80  Cc.  2  fl.  oz.  4i  fl.  dr. 

Antimony  and  Potassium  Tartrate 2  Qm.  29  grains? 

Purified  Talc 20  Gm.  292  grains 

Sugar 750  Qm.  25  oz.  av. 

Water,  a  sufficient  quantity, 

To  make 1000  Cc.  2  pints 

Mix  the  Fluidextracts,  evaporate  them,  in  a  tared  dish,  on  a  water- 
bath,  to  100  dm.  [old  form  .3  oz.  av.  148  gr.],  and  mix  the  residue 
with  350  Cc.  [old  form  11  fi.  oz.]  of  Water.  When  the  mixture  is 
cold,  incorporate  with  it,  intinuitely,  the  Purified  Tah*,  filter,  pass 
enough  Water  through  the  filter  to  olitain  400  Cc.  [old  form  12  fl. 
oz.  6^  fl.  dr.]  of  clear  filti-ate,  and  add  to  this  the  Antimony  and 
Potassium  Tartrate  previously  dissolved  in  25  Cc.  [old  form  fU  fl. 
dr.]  of  hot  Water.  Dissolve  the  Sugar  in  this  liquid  by  agitation, 
without  heat,  strain,  and  add  enough  Water,  through  the  strainer,  to 
make  the  product  measure  1000  Cc.  [old  form  2  pints].  ^lix  thor- 
oughly. 

Compound  Syrup  of  Squill  may  also  be  prepared  in  the  following 
manner : 

Prepare  a  percolator  or  funnel  in  the  manner  described  under 
Syrupus.  Pour  the  filtrate  obtained  as  dircct<Ml  in  the  preceding 
formula,  and  mixed  with  the  solution  of  Antimony  and  Potjussium 
Tartrate,  upon  the  Sugar,  return  the  first  ]>ortions  of  the  percolate, 
until  it  runs  through  clear,  and,  when  all  the  liquid  has  passed,  follow 
it  with  Water,  until  the  product  measures  1000  (\\  [old  form  2 
pints].     Mix  thoroughly. 

Average  dose.  —  30  minims  (2  Cc. ). 
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SYRUPUS  SENEG/E.  U.  S.    Syrup  of  Senega  fl 

Metric  Old  form 

•Fluidextract  of  Senega 200  Cc.  6  fl.  oz.  192  min. 

Syrup 800  (ic.  25  fl.  oz.  288  min. 

To  make 1000  Cc.  2  pinU 

Mix  them. 

Average  dose. —  1  fluidrachm  (4  Cc.  )• 

SYRUPUS  SENN/E.  U.  S.    Syrup  of  Senna 

Metric  Old  form 

'  Fluidextract  of  Senna 250  Cc.  8  fl.  oz. 

Oil  of  Coriander 5  Cc.  77  minims 

Syrup,  a  sufficient  quantity,  

To  make 1000  Cc.  2  pints 

Mix  the  Oil  of  Coriander  with  the  Fluidextract  of  Senna  and  add 
a  sufficient  quantity  of  Syrup  to  make  the  product  measure  1000  Cc. 
[old  form  2  pints] ,     Mix  thoroughly. 

Average  dose. —  1  fluidrachm  (-4  Cc. ). 

SYRUPUS  TOLUTANUS.   U.S.    Syrup  of  Tolu 

Metric  Old  form 

•Tincture  of  Tolu 50  Cc.  1  fl.  oz.  288  miH. 

Magnesium  Carbonate 10  Qm.  146  grains 

Sugar 820  Gm.  27  oz.  av.  163  gr. 

Water,  a  sufficient  quantity,                                                 

To  make 1000  Cc.  2  pints 

Eub  the  Tincture  of  Tolu,  in  a  mortar,  with  the  Magnesium  Car- 
bonate and  60  Gm.  [old  form  2  oz.  av.]  of  the  Sugar.  Then  gradu- 
ally add  450  Cc.  [old  form  14^ fl.  oz.]  of  Water,  with  constant  tritu- 
ration, and  filter.  Dissolve  the  remainder  of  the  Sugar  in  the 
clear  filtrate,  with  the  aid  of  a  gentle  heat,  strain  the  Syrup  while 
hot,  and  add  a  sufiicient  quantity  of  Water  to  make  the  product 
measure  1000  Cc.  [old  form  2  pints] . 

Syrup  of  Tolu  may  also  be  made  in  the  following  manner  : 

Prepare  a  percolator  or  funnel  in  the  manner  described  under 
Syriipus.  Pour  the  filtrate  obtained  as  directed  in  the  preceding  for- 
mula upon  the  Sugar,  return  the  first  portions  of  the  percolate,  until 
it  runs  through  clear,  and,  wlien  all  tlie  liquid  has  j)avSsed,  follow  it 
with  Water,  until  the  product  measures  1000  Cc.  [old  form  2  pints]. 
Mix  thoroughly. 

Average  dose. —  4  fluidrachms  (16  Co.). 

SYRUPUS   ZINQIBERIS.  U.S.     Syrup  of  Ginger 

Metric  Old  form 

•Fluidextract  of  Qinger 30  Cc.  461    minims 

Alcohol 20  Cc.  307  minims 

Magnesium  Carbonate 10  Qm.  146  grains 

Sugar     820  Qm.              27  oz.  av.  163  gr. 

Water,  a  sufficient  quantity,  

To  make 1000  Cc.                       2  pints 

Mix  the  Fluidextract  of  Ginger  and  the  Alcohol,  then  triturate 
the  li(jnid  in  a  mortar  with  the  Magiu'siuni  Carl)onnte  and  60  Gm. 
[old  form  2  oz.  av.]  of  the  Sugar.     Tlien  gradually  add  450  Cc.  [old 
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form  14^  fl.  oz.]  of  Water,  with  constant  trituration,  and  filter.  Dis- 
solve the  remainder  of  the  Sugar  in  the  clear  filtrate,  with  the  aid  of  a 
gentle  heat,  strain  the  Syrup  while  hot,  and  add  a  sufficient  quantity 
of  Water  to  make  the  product  measure  1000  Cc.  [old  form  2  pints] . 
Syrup  of  Ginger  may  also  be  made  in  the  following  manner  : 
Prepare  a  percolator  or  funnel  in  the  manner  described  under 
Syrupus.  Pour  the  filtrate  obtained  as  directed  in  the  preceding 
formula  upon  the  Sugar,  return  the  first  portions  of  the  percolate, 
until  it  runs  through  clear,  and  when  all  the  liquid  has  passed,  follow 
it  with  Water,  until  the  product  measures  1000  Cc.  [old  form  2 
pints].     Mix  thoroughly. 

Average  dose. —  4  lluidrachms  (16  Cc). 


Mellita     Honeys 

Official  honeys  are  thick  liquid  preparations  closely  allied  to  the 
syrups,  differing  merely  in  the  use  of  honey  as  a  base,  instead  of 
syrup.  Their  advantages  over  syrups  are  not  very  apparent,  par- 
ticularly since  of  late  years  the  difficulty  of  obtaining  pure  honey  has 
greatly  increased.     Three  honeys  are  official. 


Official  Honeys 

Name 

Proportions  and  definition 

Preparation 

Mel 

Commercial  Honey 

A  saccharine  secretion  deposited  in  the  honey- 
comb by  Apis  mellifera 

Depuratum 

Clarified  Honey 

Heat  Honey,  mixed  with  paper-pulp,  over  a 
water-bath,  remove  the  scum  and  strain  ; 
then  mix  with  5  percent,  of  its  weight  of 
Glycerin 

Rosae 

120  Cc.  Fluidextract  of  Rose  and 
enough  Clarified  Honey  to  make 
1000  Gm. 

Mix  thoroughly 

Unofficial  Honey 

Name 

Proportions  and  definition 

Preparation 

Mel     Boracis. 
Br. 

50  Gm.  Borax,  in  fine  powder;  25  Gm.  Glycerin  ; 
400  Gm.  Clarified  Honey 

Mix  them 

MEL   DEPURATUM.  U.S.    Clarified  Honey 

[Mel  Despumatum,  Pharm.  1890] 
*  Honey,  a  convenient  quantity 
Distilled  Water, 
Glycerin,  each,  a  sufficient  quantity 

Mix  the  Honey  intimately  with  2  percent,  of  its  weight  of  paper 
pulp,  which  has  been  previously  reduced  to  shreds,  thoroughly 
washed  and  soaked  in  water,  and  then  strongly  exi)ressed  and  again 
shredded.  Then  apply  the  heat  of  a  water-bath,  and  as  long  ius  any 
scum  rises  to  the  surface,  carefully  remove  this.  Finally,  add  enougli 
Distilled  Water  to  make  u])  the  loss  incurred  by  evaporation,  strain, 
and  mix  the  strained  liquid  with  5  percent,  of  its  weight  of  glycerin. 

Clarified  Honey  should  conform  to  the  testa  of  purity  given  under  Md. 
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MEL  ROS/E.  U.S.     Honey  of  Rose 

Metric  Old  form 

•  Fluidextract  of  Rose 120  Cc.  5  fl.  oz. 

Clarified  Honey,  a  sufficient  quantity, 

To  make 1000  Qm.  2  pints 

Into  a  tared  vessel  introduce  the  Fluidextract  of  Eose,  then  add 
enough  Clarified  Honey  to  make  the  contents  weigh  1000  Gm.  [or  to 
measure,  old  form,  2  pints],  and  mix  thoroughly. 

Average  dose. —  1  tiuidrachm  (4  Cc. ). 


Mucilagines     Mucilages 

The  official  mucilages  are  thick,  viscid,  adhesive  liquids,  produced 
by  dissolving  gimi  in  water,  or  by  extracting  with  water  the  muci- 
laginous principles  from  vegetable  substances.  There  are /owr  official 
mucilages.  Two  are  made  without  the  application  of  heat,  and  two 
with  heat.  The  mucilages  are  all  prone  to  decomposition,  and  should 
never  be  made  in  larger  quantities  than  can  be  used  immediately. 


Official  Mucilages 

Name 

Proportions 

Process 

Mucilago  Acaciae 

340    Gm.    Acacia;    330 

^ 

Wash  the  Acacia  with  cold  water ;  then 

Grn.       Lime    Water ; 

i 

add  the  Lime  Water  and  enough  Water 

Water     sufficient     to 

*^ 

to  make  the  mixture  weigh  1000  Gm.; 

make  1000    Gm. 

c 

agitate  until  dissolved,  and  strain 

Sassafras  Medullae 

2  Gm.  Sassafras    Pith  ; 

i 

Macerate  for  three  hours,  and  strain  with- 

Water to  make  100  Cc. 

? 

out  expression 

Tragacanthse 

6  Gm.  Tragacanth  ;   18 

Mix  the  Glycerin  with  75  Cc.  Water,  beat 

Gm.  (ilycerin ;  Water 

to  boiling,  add  the  Tragacanth,  macer- 

sufficient to  make  100 

« 

ate  for  twenty-four  hours  with  stirring. 

Gm. 

Then  add   enough  Water  to  make  the 

mixture  weigh  100  (Jm.;  strain  forcibly 

through  muslin 

Ulmi 

6  Gm.  Elm  ;  AVater  100 

> 

Digest  the   Kim    with   the   Water,  on   a 

Cc. 

water-bath,  in  a  covered  vessel,  during 
one  hour,  then  strain 

MUCILAGO   ACACI/E.  U.S.    Mucilage  of  Acacia 

Metric  Old  form 

•Acacia,  in  small  fragments 340  Gm,  12  oz.  av.  3»2  gr. 

Lime  Water 330  Gm.  11  fl.  oz. 

Water,  a  sufficient  quantity,  

To  make 1000  Gm.  2  pints 

Wash  the  Acacia  with  cold  Water,  and  allow  it  to  drain.  AiUl  the 
Lime  Water  to  it,  and  enough  Water  to  mak<>  tlic  mixture  weigh 
1000  Gm.  [or  measni-e,  old  lonii,  'J  i)iiits],  agitate  or  stir  it  occa- 
.sioiially  until  tlic  .Xcacia  is  dissolved,  and  strain.  Kcej)  the  product 
ill  well-stoppcn'd,  completely  tilled  bottles,  in  a  cool  i)la('e. 

Average  dose. —  4  fluidrachms  (KM 'c. ). 

MUCILAGO  SASSAFRAS  MEDULL/E.  U.S.    Mucilage  of  Sassafras  Pith 

Motrii-  old  form 

•  Sassafras  Pith 2  Gm.  27  grains 

Water 100  Cc.  3  fl.  oz. 
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Macerate  the  Sassafras  Pith  in  the  Water  duriiij^  three  hours,  and 
strain  without  expression.  This  preparation  should  be  freshly  made 
when  wanted. 

Average  dose.  —  4  fiuidrachnis  (IG  Cc. ). 

MUCILAQO  TRAQACANTH/E.  U.S.    Mucilage  of  Tragacanth 

JU-tric.  Olil  form 

*  Tragacanth 6  Qm.  90    grains 

Glycerin 18  Qm.  i  fl.  oz. 

Water,  a  sufficient  quantity, 

To  make 100  Qm.  about4fl.oz. 

Mix  the  Glycerin  with  75  Cc.  [old  form  2i  fl.  oz.]  of  Water  in  a 
tared  vessel,  heat  the  mixture  to  boiling,  add  the  Tragacanth,  and 
macerate  during  twenty-four  hours,  stirring  occavsionally.  Then  add 
enough  Water  to  make  the  mixture  weigh  100  Gni.  [or  measure,  old 
form,  about  4  fl.  oz.],  beat  it  until  it  has  a  uniform  consistence,  and 
strain  it  forcibly  through  muslin. 

Average  dose. —  4  fluidrachms  (16  Cc, ). 

MUCILAQO  ULML  U.S.    Mucilage  of  Elm 

Metric  Old  form 

*  Elm,  bruised 6  Qm.  82  grains 

Water 100  Cc.  3  fl.  oz. 

Digest  the  Elm  with  the  AVater,  on  a  water-bath,  in  a  covered  ves- 
sel, during  one  hour,  then  strain.  This  preparation  should  be  freshly 
made  when  wanted. 

Average  dose. —  4  fluidrachms  (16  Cc. ). 

Emulsa     Emulsions 

The  U.  S.  Pharmacopoeia  of  1890  introduced  emulsions  as  a  sepa- 
rate class  of  preparations  ;  formerly  they  were  included  under  the 
general  heading  of  Mistune.  The  _  necessity  for  differentiation  in 
nomenclature,  as  preparations  of  established  merit  multiply,  is  appar- 
ent. Emulsions  are  aqueous  liquids  in  which  oleaginous  substances 
are  suspended  by  the  intervention  of  gum,  yolk  of  egg,  or  other 
viscid  matter.  Their  method  of  preparation  is  fully  considered  under 
Part  V,  Extemporaneous  li(iuids.     There  are  six  official  emulsions. 

Official  Emulsions 


Emulsum    Ainyg- 
dalic 
Asafii'tidiw 

Chloroformi 

Olei  Morrhuie 


Ok'i  Morrhuii- 
cum  Hypo- 
pho.spbitibus 

Olei  Terebin- 
thina3 


Proportions 


60  Gin.   Sweet    Almond;    10  Gm.   Acacia;    30  Gm. 

Sugar  ;    Water  sufficient  to  make  1000  Cc. 
40  Gm.  Asafetida  with  1000  Cc.  Water 

40  Cc.  Chloroform  ;  60  Cc.  Expressed  Oil  of  Alinon.l  : 
10  (iin.  'rraiiacanth  ;    Water  to  make  1000  Cc. 

500  Cc.  Coil  Liver  Oil:  125  (Jm.  Acacia:  100  (V. 
Syrup;  4  Cc.  Oil  of  (Saulthcria;  Water  to  make 
1000  Cc. 

500  Cc.  Cod  Liver  Oil  :  125  Gm.  Acacia  :  10  Gm.  Cal- 
cium Hypophopphite  :  5  Gm.  Potassium  IIypo()lios- 
phite;  5 (tm.  Sodium  Ilvpoj)hosphite  :  lOOO.  Svruj); 
4  ("c.  Oil  of  Gaultberia  ;   Water  to  make  1000  Vc. 

15  Cc.  Rectified  Oil  of  Turpentine  ;  5  Cc.  Expressed 
Oil  of  Almond;  25  Cc.  Syrup;  15  Gm.  Acacia; 
Water  to  make  100  Cc. 


Description 


Simple  seed  emul- 
sion 

Simple  gum-resin 
emulsion 

Tragacanth  emul- 
sion 


.\cacia  emulsion 
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Unofficial  Emulsion 


Emulsum  Ammo- 
niaci.  U.  S.  P. 
1890 

Mistura  Ammo- 
niaci.  Br. 


Proportions 


40  Gm.  Ammoniac,  with  Water  to  make  1000  Cc. 
(See  page  304) 


Description 


Simple        gum-resin 
emulsion 


EMULSUM   AMYQDAL/C.  U.S.     Emulsion  of  Almond 

[Milk  of  Almond] 

Metric  Old  form 

*  Sweet  Almond 60  Qm.  219  grains 

Acacia,  in  fine  powder 10  Qm.  37  grains 

Sugar 30  Gm.  109  grains 

Water,  a  sufficient  quantity, 

To  make 1000  Cc.  8  fl.  oz. 

Having  blanched  the  Almond,  add  the  Acacia  and  Sugar,  and  beat 
them  in  a  mortar,  until  they  are  thoroughly  mixed.  Then  rub  the 
mass  with  900  Cc.  [old  form  7  fi.  oz.]  of  Water,  at  first  very  gradu- 
ally added,  until  a  uniform  mixture  results.  Strain  this  into  a  grad 
uated  vessel,  and  wash  the  mortar  and  strainer  with  enough  Water  to 
make  the  product  measure  1000  Cc.  [old  form  8  fl.  oz] .  Mix  the 
whole  thoroughly.  This  Emulsion  should  be  freshly  prepared  when 
required. 

Average  dose. —  4  fluidounces  (120  Cc. ). 

EMULSUM   ASAF(ETID/E.  U.S.     Emulsion  of  Asafetida 

[Milk  of  As.\fetid.\] 

Metric  Old  form 

•  Asafetida,  in  selected  tears 40  Qm.  146  grains 

Water,  a  sufBcient  quantity, 

To  make 1000  Cc.  8  fl.  oz. 

Rub  the  Asafetida,  in  a  mortar,  with  900  Cc.  [old  form  7  fl.  oz.] 
of  Water,  at  first  very  gradually  added,  until  a  uniform  emulsion 
results.  Then  strain  the  mixture  into  a  graduated  vessel,  and  rinse 
the  mortar  and  strainer  with  enough  Water  to  make  the  product 
measure  1000  Cc.  [old  form  8  fl.  oz.].     Mix  the  whole  thoroughly. 

Average  dose. —  4  fluidrachms  (16  (^c. ). 

EMULSUM   CHLOROFORM!.  U.S.     Emulsion  of  Chloroform 

Motric  Old  form 

•Chloroform 40  Cc.  16.1  minim.') 

Expressed  Oil  of  Almond 60  Cc.  2.'?0  minims 

Tra);acanth,  in  very  fine  powder 10  Qm.  H7  grain.* 

Water,  a  sufficient  quantity. 

To  make 1000  Cc.  8  fl.  o«. 

Introduce  tlu^  Tragacanth  into  a  perfectly  dry  bottle  of  sufficient 
capacity,  Jidd  the  Chloroform,  and  sliake  the  l)ottle  thoroughly,  so 
that  every  part  of  the  surface  may  bcv-ome  M-ctted.  Then  add  about 
250  Cc,  [old  form  2  fl.  oz.]  of  Water,  and  incorjiorate  it  by  vigorous 
shaking.  Next  add  the  Expressed  Oil  of  Almond,  in  several  ])ortions, 
shaking  after  each  addition,  and  when  the  Oil  has  been  thoroughly 
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emulsified,  add  enough  Water,  in  divided  portions,  shaking  after  each 
addition,  to  make  the  product  measure  1000  Cc.  [old  form  8  fl.  oz.]. 
Average  dose. —  2  fluidrachms  (8  Cc. ). 

EMULSUM  OLEI  MORRHU/E.  U.S.    Emulsion  of  Cod  Liver  Oil 

Metric  Old  form 

*  Cod  Liver  Oil SCO  Cc.  1  pint 

Acacia,  in  fine  powder 125  Qm.  4  oz.  av.  76  gr. 

Syrup 100  Cc.  3  fl.  oz.  96  min. 

Oil  of  Qaultheria 4  Cc.  1  fl.  dr. 

Water,  a  sdflBcient  quantity, 

To  make 1000  Cc.  2  pints 

Eub  the  Acacia  with  the  Cod  Liver  Oil,  in  a  dry  mortar,  until  uni- 
formly mixed,  then  add  at  once  250  Cc.  [old  form  8  fl.  oz.]  of  Water 
and  triturate  lightly  and  rajiidly  until  a  thick  homogeneous  emulsion 
is  produced  ;  to  this  add  the  Oil  of  Gaultheria  and  the  Syrup,  with 
enough  Water  to  make  the  product  measure  1000  Cc.  [old  form  2 
pints] ,  and  mix  thoroughly. 

XoTE. — The  Oil  of  Gaultheria  may  be  replaced,  if  desired,  by  a 
suitable  quantity  of  Oil  of  Bitter  Almond  or  other  suitable  flavoring. 

Average  dose. —  2  fluidrachms  (8  Cc. ). 

EMULSUM  OLEI   MORRHU/C  CUM   HYPOPHOSPHITIBUS.  U.S. 
Emulsion  of  Cod  Liver  Oil  with  Hypophosphites 

Metric  Old  form 

*  Cod  Liver  Oil 500  Cc.  1  pint 

Acacia,  in  fine  powder 125  Qm.  4  oz.  av.  76  gr. 

Calcium  Hypopliosphite 10  Qm,  146  grains 

Potassium  Hypophosphite 5  Qm.  73  grains 

Sodium  Hypopliosphite 5  Qm.  73  grains 

Syrup 100  Cc.  3  fl.  oz.  96  min. 

Oil  of  Qaultheria 4  Cc.  1  fl.  dr. 

Water,  a  sufficient  quantity, 

To  make 1000  Cc.  2  pints 

Eub  the  Acacia  with  the  Cod  Liver  Oil,  in  a  dry  mortar,  until  uni- 
formly mixed,  then  add  at  once  250  Cc.  [old  form  8  fl.  oz.]  of  Water 
and  triturate  lightly  and  rapidly  until  a  thick,  homogeneous  emul- 
sion is  produced,  add  the  Oil  of  Gaultheria  and  incorporate  thor- 
oughly ;  dissolve  the  Hypophosphites  in  100  Cc.  [old  form  .3  fl.  oz. 
96  min.]  of  Water,  mix  the  solution  with  the  Syrup,  and  add  the 
liquid  gradually  to  the  emulsion  with  continued  trituration.  Lastly, 
add  enough  Water  to  make  the  product  measure  1000  Cc.  [old  form 
2  pints],  and  mix  thoroughly. 

Note. — The  Oil  of  Gaultheria  may  be  replaced,  if  desired,  by  a 
suitable  quantity  of  Oil  of  Bitter  Almond  or  other  suitable  flavoring. 

Average  dose. —  2  fluidrachms  (8  Cc). 

EMULSUM  OLEI  TEREBINTHIN/E.  U.S.     Emulsion  of  Oil  of  Turpentine 

Metric  Old  form 

*  Rectified  Oil  of  Turpentine 15  Cc.  1  fl.  or.  96  min. 

Expressed  Oil  of  Almond 5  Cc.  192  min. 

Syrup     25  Cc.  2  fl.  ox. 

Acacia,  in  fine  powder 15  Qm.  1  oi.  av.  110  gr. 

Water,  a  sufficient  quantity, 

To  make 100  Cc.  8  fl.  oi. 
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Introduce  the  Acacia  into  a  perfectly  dry  bottle  of  sufficient  ca- 
pacity, add  the  Eectified  Oil  of  Turpentine  and  the  Expressed  Oil 
of  Almond,  and  shake  the  bottle  thoroughly.  Then  add  about  30  Cc. 
[old  form  2f  fl.  oz.]  of  Water  and  incorporate  it  by  vigorous  shaking. 
When  the  Oil  has  been  completely  emulsified,  add  first  the  Syrup,  in 
several  portions,  shaking  after  each  addition,  and  then  enough  Water, 
in  divided  portions,  shaking  after  each  addition,  to  make  the  product 
measure  100  Cc.  [old  form  8  11.  oz.]. 

Average  dose. —  1  fluidrachm  (4  Cc). 


Misturae     Mixtures 

Mixtures,  in  a  properly  restricted  sense,  are  aqueous  liquid  prepa- 
rations intended  for  internal  use,  which  contain  suspended  insoluble 
substances.  The  main  object  in  introducing  this  class  into  the 
Pharmacopoeia  m  as  to  secure  uniformity  in  the  formulas  of  certain 
well-known  and  largely  used  preparations.  They  are  not  permanent, 
as  a  rule,  and  it  is  not  wise  to  keep  them  on  hand  for  any  considerable 
length  of  time.  They  belong  properly  under  the  head  of  Extempo- 
raneous Preparations.  (See  Mixtures,  Part  V. )  There  are  four 
ofi&cial  mixtures. 

Official  Mixtures 


Name 


Proportions 


Pescription 


Mistura  Cretae 
Ferri  Composita 


Glycyrrhizae      Com- 
posita 


Rhei  et  Sodae 


20  Gm.  Compound  Chalk  Powder  ;  40  Cc.  Cin- 
namon Water;  Water  to  make  100  Cc. 

6  (ira.  Ferrous  Sulphate  ;  8  Gm.  Potassium  Car- 
bonate ;  18  Gm.  Myrrh  ;  18  Gm.  Sugar ;  60 
Cc.  Spirit  of  Lavender ;  Rose  Water  to  make 
1000  Cc. 

.30  (Jm.  Pure  E.xtract  of  Glycyrrhiza ;  50  Cc. 
Syrup;  .30  Gm.  Acacia;  120  Cc.  Camphor- 
ated Tincture  of  Opium  ;  60  Cc.  Wine  of  An- 
timony ;  30  Cc.  Spirit  of  Nitrous  Ether  ;  Water 
to  make  lOflO  Cc. 

35  Gm.  Sodium  Bicarbonate;  15  Cc.  Fluidex- 
tract  of  Rhubarb ;  3  Cc.  Fluidextract  of 
Ipecac ;  350  Cc.  (Jlycerin  ;  35  Cc.  Spirit  of 
Peppermint ;  Water  to  make  1000  Cc. 


Mixtures  contain- 
ing insoluble 
powders  in  sus- 
pension 


Mixture  not  con- 
taining insoluble 
powders  in  suspen- 
sion 


Unofficial  Mixtures  i 


Mistura     Ara- 
moniaci. 
Br. 

Creosoti.  Br. 
Guaiaci.  I5r. 


Olei    Ricini. 
Br. 


Ingredients 


5  Om.  Ammoniacum,  in  coarse 
powder;  10  Cc.  Syrup  of  Tolu ; 
150  Cc.  Distilled  Water 

1  Cc.  Creosote;  1  Cc.  Spirit  of  Juni- 
per ;  30  Cc.  Syrup;  Distilled 
Water  to  make  480  Vc 

10  Gm.  Guaincum  Resin  ;  10  Gm. 
Sugar;  1.6  Gm.  Tnigacanth  ;  400 
Cc.  Cinnamon  Water 

75  Cc.  Castor  Oil  ;  37.5  Cc.  Mucilnge 
of  Gum  Acacia;  25  Cc.  Stronger 
Orange  Flower  Water ;  62.5  Cc. 
Cinnamon  Water 


Method  of  Preparation 


Form  a  smooth  mixture,  bj'  triturating 
the  Ammoniacum  with  a  little  Water, 
and  gradually  add  the  remainder  of 
the  Distilled  Water  and  Syrup  of  Tolu 

Shake  the  Creosote  with  420  Cc.  of  Water  : 
add  the  other  ingredients  and  enough 
Di.^itilk'd  Water  to  make  480  Cc. 

Triturate  the  Guaiacum  Resin  with  the 
Sugar  nii<l  the  Tragacanth,  and  gradu- 
ally add  the  Cinnamon  Water 

Add  the  Ciistor  Oil  and  the  mixed 
Waters,  alternately,  to  the  Mucilage, 
contained  in  a  mortar,  triturating  con- 
stantly 


'  In  the  British   I'harmaropncia  (1898)  preparatlon.s  are  included  in  the  claas  Mistura  which 
shuuld  more  properly  be  placed  under  the  licad  Emnlwi. 
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Unofficial  Mixtures — Continued 


Sennas  Coin- 
pusita.  Br. 


Spiritus  Vini 
Gallici. 
Br. 


Ingredients 


250  Gin.  Magnesium  Sulphate;  50 
Cc.  Liquid  Extract  of  Liquorice ; 
100  Cc.  Compound  Tincture  of 
Cardamoms ;  50  Cc.  Aromatic 
Spirit  of  Ammonia;  Infusion  of 
Senna  to  make  1000  Cc. 

113  Cc.  Brandy;  113  Cc.  Cinnamon 
Water  ;  14  Gm.  Sugar  ;  2  yolks  of 
eggs 


Method  of  Preparation 


Dissolve  the  Magnesium  Sulphate  in  500 
Cc.  Infusion  of  Senna,  add  the  other 
ingredients  and  enough  Infusion  of 
Senna  to  make  1000  Cc. 


Rub  the  yolks  of  eggs  and  Sugar  to- 
gether ;  add  the  Cinnamon  Water  and 
Brandy,  and  mix 


MISTURA   CRKT/C.   U.S. 


Compound  Chalk  Powder 
Cinnamon  Water    .... 

Water,  a  sufficient  quantity, 
To  make     


Chalk  Mixture 

Metric 

20  Gm. 

40  Cc. 


100  Cc. 


Old  form 

365    grains 

Hfl.oz. 

4  fl.  oz. 


Rub  the  Comj)oun(l  Chalk  Powder,  iii  a  mortar,  with  the  Cinnamon 
Water  and  about  20  Cc.  [old  form  6  fl.  dr.]  of  Water  gradually  added, 
to  a  uniform  mixture  ;  transfer  this  to  a  graduated  vessel,  and  rinse 
the  mortar  with  enough  Water  to  make  the  product  measure  100  Cc. 
[old  form  4  fl.  oz,].  Mix  the  whole  thoroughly.  This  preparation 
should  be  freshly  made  when  wanted. 

Average  dose. —  4  fluidrachms  (16  Co.). 

MISTURA  FERRI  COMPOSITA.  U.S.    Compound  Iron  Mixture 

[Griffith's  Mixture] 

*  Ferrous  Sulphate,  in  clear  crystals 

Myrrh,  in  small  pieces 

Sugar    

Potassium  Carbonate 

Spirit  of  Lavender 

Rose  Water,  a  sufficient  quantity, 

To  make 1000  Cc.  4  fl.  oz. 

Rub  the  Myrrh,  Sugar,  and  Potassium  Carbonate,  in  a  mortar,  with 
700  Cc.  [old  form  2^  fl.  oz.]  of  Rose  Water,  at  first  very  gradually 
added,  so  that  a  uniform  mixture  may  result.  Transfer  this  to  a 
graduated  vessel,  add  the  Spirit  of  Lavender,  then  the  Ferrous  Sul- 
phate, previously  dissolved  in  about  50  Cc.  [old  form  1^  fl.  dr.]  of 
Rose  Water,  and,  lastly,  enough  Rose  Water  to  make  the  product 
measure  1000  Cc.  [old  form  4  fl.  oz.].  Mix  the  whole  thoroughly. 
This  preparation  should  be  freshly  made  when  wanted. 

Average  dose. —  4  fluidrachms  (16  Cc ). 

MISTURA   QLYCYRRHIZ/E   COMPOSITA.   U.S.    Compound    Mixture  of 

Qlycyrrhiza 

[Brown  Mi.xture] 


Metric 

Old  form 

6  Qm. 

11  grains 

18  Qm. 

33  grains 

18  Qm. 

33  grains 

8  Gm. 

15  grains 

60  Cc. 

2  fl.  dr. 

'  Pure  Extract  of  Glycyrrhiza 

Syrup  

Acacia,  granulated 

Camphorated  Tincture  of  Opium 

Wine  of  Antimony 

Spirit  of  Nitrous  Ether 

Water,  a  suflioient  quantity, 

To  make 1 000  Cc 

20 


Metric 
30  Gm. 
50  Cc. 
30  Gm. 
120  Cc. 
60  Cc. 
30  Cc. 


Old  form 
1     oz.  av. 
1}  fl.  oz. 
1     oz.  av. 
3    fl.  oz.  7  fl.  dr. 
1    fl.  oz.  442  min. 
460    min. 

2  pints 
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Rub  the  Pure  Extract  of  Glycyrrhiza  and  Acacia,  in  a  mortar,  with 
500  Cc.  [old  form  1  pint]  of  Water,  until  they  are  dissolved.  Trans- 
fer the  solution  to  a  graduated  vessel  containing  the  other  ingredients, 
and  rinse  the  mortar  with  enough  Water  to  make  the  product  meas- 
ure 1000  Cc.  [old  form  2  pints] .     Mix  the  whole  thoroughly. 

Average  dose. —  2  fluidrachms  (8  Cc). 


MISTURA   RHEI   ET  SOD/E.  U.S.     Mixture  of  Rhubarb  and  Soda 

Metric  Old  form 

♦  Sodium  Bicarbonate 35  Gm.  1  oz.  av.  74  gr. 

Fluidextract  of  Rhubarb IS  Cc.  230  minims 

Fluidextract  of  Ipecac 3  Cc.  46  minims 

Qlycerin 350  Cc.  11  fl.  oz.  96  min. 

Spirit  of  Peppermint 35  Cc.  1  fl.  oz.  1  fl.  dr. 

Water,  a  sufficient  quantity, 


To  make 1000  Cc.  2  pints 

Dissolve  the  Sodium  Bicarbonate  in  about  400  Cc.  [old  form  13  fl. 
oz.]  of  Water.  Then  add  the  Fluidextracts,  the  Glycerin,  and  the 
Spirit  of  Peppermint,  and,  lastly,  enough  Water  to  make  the  prod- 
uct measure  1000  Cc.  [old  form  2  pints] . 

Average  dose. —  1  fluidrachm  (4  Cc). 


Glycerita     Glycerites 

Glycerites  are  mixtures  of  medicinal  substances  with  glycerin. 
Glycerin  is  a  valuable  solvent,  and  one  of  the  principal  advantages 
of  the  glycerites  is  that  they  afford  a  rapid  and  simple  method  of 
making  aqueous  solutions  of  substances  which  are  not  otherwise 
easily  soluble.  The  solutions  of  phenol,  gallic  acid,  tannic  acid, 
tar,  etc.,  in  glycerin  are  permanent  preparations,  and  they  could  be 
made  very  concentrated  if  necessary  ;  the  ease  with  which  they  can 
be  diluted  with  water  or  alcohol,  without  precipitation,  renders 
such  glycerites  especially  useful  at  the  prescription  counter. 
Five  glycerites  formerly  official  and  one  new  one  (Glycerite  of  the 
Phosphates  of  Iron,  Quinine  and  Strychnine)  were  admitted  to  the 
U.  S.  P.  (8th  Rev.). 

Official  Qlycerltes 


Proportion 


Glyceritum  Acidi  Tannic! 
Atnyli 

Boroxlycfrini 
"^erri,  Quiiiin 
ninie  Phosphatum 

Hydrastis 

Phcnolis 


20  Gm.  Tannic  Acid ;  80  Gm.  Glycerin 

10  Gm.  Starch  ;  80  Gm.  Glycerin  ;  10  Cc.  Water.     (A  translucent 

jelly) 

.SIO  Gm.  Boric  Acid  ;   960  (!m.  Glycerin 
Ferri,  t^iininn'  ct  Strych-    80  Gm.  Soluble   Korric    IMiusiihiitc  :   104  Gm.   Quinine;  0.8  Gm. 

Strychnine:    200    Cc.     IMio.sphoric    Acid;    500   Cc.    (illycerin  ; 

Water  to  make  1000  Cc. 
1000  Gm.    Ilydra-otis;  500  Cc.  Glycerin;  Alcohol  and  Water  to 

make  1000  Cc. 
20  Cc.  Liquefied  Phenol;  80  Cc.  (llvoerin 
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Glyceritum 
Aluminis. 

Ur. 
Boracis.   Br. 
Pepsini.  Ur. 


Plumbi  Sub- 
acetatis. 
Br. 

Tragacan- 
thse.  Br. 

Vitelli.  U.S. 
P.  1890 


lugrcdieuts 


20    Gm.    Alum;    7.5    Cc.    Distilled 
Water  ;  120  Cc.  Glycerin 

20  Gm.  Borax  ;  120  Cc.  Glycerin 
80  Gm.   Pepsin  ;  10  Cc.    Hydrochlo- 
ric Acid ;  525  Cc.  Glycerin  ;  Dis- 
tilled Water  to  make  875  Cc. 


100  Gm.  Lead  Acetate  ;  70  Gm.  Lead 
Oxide ;  400  Cc.  Glycerin  ;  240  Cc. 
Distilled  Water 

10  Gm.  Tragacanth,  in  powder ;  30 
Cc.  Glycerin ;  10  Cc.  Distilled 
Water 

45  <im.  Fresh  Yolk  of  Egg;  55  Gm. 
Glycerin 


Method  of  Preparation 


Effect  solution,  warming  slightly  if  ne- 
cessary, set  aside  andpour  off  the  clear 
liquid 

Triturate  together  until  dissolved 

Mix  the  Acid,  Glycerin,  and  260  Cc.  of 
the  Water,  add  the  Pepsin,  and  set 
aside  for  one  week.  Then  filter  and 
add  Distilled  Water  to  filtrate  to  make 
875  Cc. 

Mix,  boil  for  fifteen  minutes,  filter,  and 
evaporate,  at  a  temperature  not  ex- 
ceeding 105.5°  C.  (222°  F.),  until  the 
product  weighs  655  Gm. 

Mix  the  Glycerin  and  Tragacanth,  add 
the  Distilled  Water,  and  triturate  until 
homogeneous 

Triturate  together,  in  a  mortar,  until 
thoroughly  mixed 


QLYCERITUM  ACIDI  TANNICI.  U.S.    Glycerite  of  Tannic  Acid 

Metric  OH  form 

•Tannic  Acid 20  Qm.  4  oz.  » 

Glycerin 80  Qm.  16  oz.  av. 

To  make 100  Qm.  20  oz.  av. 

Triturate  the  Tannic  Acid  with  the  Glycerin  to  a  smooth  paste, 
transfer  this  to  a  porcelain  dish,  avoiding  contact  with  metallic  uten- 
sils, and  apply  the  heat  of  a  water-bath,  until  the  Tannic  Acid  is 
completely  dissolved.     Then  transfer  the  solution  to  a  bottle. 

Average  dose. — 15  minims  (1  Cc. ). 

QLYCERITUM   AMYLI.  U.S.    Glycerite  of  Starch 

Jlrtric  Old  form 

*  Starch 10  Qm.  290  grains 

Water 10  Cc.  5  fl.  dr. 

Glycerin 80  Qm.  4  fl.  oz. 

Triturate  the  Starch  with  the  Water,  until  a  homogeneous  mixture 
is  produced.  Then  gradually  add  this  to  the  Glycerin,  contained  in 
a  porcelain  dish,  and  heated  to  about  140°  C.  (284°  F. ).  Continue 
the  heat,  with  constant  stirring,  keeping  it  below  144°  C.  (201.2°  F. ), 
until  a  translucent  jelly  is  formed.  Transfer  the  product  to  suitable 
vessels,  provided  with  well-fitting  covers. 

QLYCERITUM   BOROQLYCERINL  U.S.     Glycerite  of  Boroglycerin 

Mt'trir  Old  form 

*  Boric  Acid,  in  fine  powder 310  Gm.  5  oz.  av. 

Glycerin,  a  sufficient  quantity, 

To  make 1000  Gm.  16  oi.  ar. 

Heat  460  Gm.  [old  form  7  oz.  av.  158  gr.]  of  Glycerin,  in  a  tared 
porcelain  dish,  to  a  temporatnn^  not  exceeding  150°  C.  (;102°  F. ), 
and  add  the  Boric  Acid  in  portions,  constantly  stirring.  When  all 
is  added  and  dissolved,  continue  the  heat  at  the  same  temperature, 
frequently  stirring,  and  breaking  up  the  film  which  forms  on  the 
surface.     When  the  mixture  has  been  reduced  to  the  weight  of  500 
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Gm,  [old  form  8  oz.  av.],  add  to  it  500  Gin.  [old  form  8  oz.  av.] 
of  GljceriUj  mix  thoroughly,  and  transfer  it  to  suitable  vessels. 

GLYCERITUM   FERRI,  QUININ/E    ET    STRYCHNIN/E    PHOSPHATUM. 
U.S.    Glycerite  of  the  Phosphates  of  Iron,  Quinine  and  Strychnine 

Metric  Old  form 

•  Soluble  Ferric  Phosphate 80.0  Gm.  l  oz.  av.  146  gr. 

Quinine 104.0  Gm.  1  oz.  av.  322gr. 

Strychnine 0.8  Gm.  Si^o  grains 

Phosphoric  Acid 200.0  Cc.  3  fl.oz.  96min. 

Glycerin ^ 500.0  Cc.  8  fl.  oz. 

Water,  a  suflScieiit  quantitj', 

To  make 1000  Cc.  1  pint 

Heat  the  Soluble  Ferric  Pho.sphate  with  200  Cc.  [old  form  6  fl.  oz.  192 
min.]  of  Water,  in  a  porcelain  dish,  at  a  temperature  not  exceeding 
70=  C.  (158°  F. ),  until  it  is  dissolved.  Then  add  the  Phosphoric  Acid 
with  the  Strychnine  and  Quinine  and  sufficient  "Water  to  make  the 
product  measure  500  Cc.  [old  form  8  fl.  oz.],  and  stir  until  solution 
is  eflected.    Mix  the  solution  with  the  Glycerin,  and  filter  if  necessary. 

Average  dose. — 15  minims  (1  Cc. ). 

GLYCERITUM   HYDRASTIS.  U.S.    Glycerite  of  Hydrastis 

Metric  Old  form 

*  Hydrastis,  in  Xo.  60  powder 1 000  Gm.  25  oz.  av. 

Glycerin 500  Cc.  12  fl.  oz. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 


To  make 1000  Cc.  24  fl.  oz. 

Moisten  the  Hydrastis  with  350  Cc.  [old  form  8^  fl.  oz.]  of  Alco- 
hol, and  pack  it  firmly  in  a  cylindrical  percolator  ;  then  add  euough 
Alcohol  to  saturate  the  powder  and  leave  a  stratum  above  it.  When 
the  liquid  begins  to  drop  from  the  loercolator,  close  the  lower  orifice, 
and,  having  closely  covered  the  percolator,  macerate  for  forty-eight 
hours.  Then  allow  the  percolation  to  proceed  slowly,  gradually 
adding  Alcohol,  until  the  Hydrastis  is  practically  exhausted.  Re- 
move nearly  all  of  the  Alcohol  by  distillation  or  evaporation,  pour 
the  thick  concentrated  liquid  into  500  Cc.  [old  form  12  fl.  oz.]  of 
ice-cold  Water,  and  set  it  aside,  in  a  cold  place,  for  twenty-four 
hours.  Then  filter,  pass  enough  cold  Water  through  the  filter  to 
make  the  filtrate  measure  .500  Cc.  [old  form  12  fl.  oz.],  add  the 
Glycerin,  and  mix  thoroughly. 

Average  done. —  30  minims  (2  Cc). 

GLYCERITUM   PHENOLIS.  U.S.     Glycerite  of  Phenol 

[(  Jl.YCERITUM    AriDI    ('\KM(>l,iri,    PlIAHM.    1  SflO] 

Mptric  01(1  f.irin 

•  Liquefied  Phenol 20  Cc.  2  fl.  oz. 

Glycerin 80  Cc.  8  fl.  oz. 

To  make 100  Cc.  10  fl.  oz. 

Add  the  Liquefied  Phenol  to  the  Glycerin,  and  stir  initil  thor- 
oughly mixed. 

Average  dose.  — 5  minims  (0.3  Cc. ). 


CHAPTER    XXIII 
ALCOHOLIC  SOLUTIONS 


Spiritus     Spii-its 

Spirits  from  a  pharmaceutical  point  of  view  are  simply  alcoholic 
solutions  of  volatile  substances.  Like  the  medicated  waters,  the 
active  ingredient  may  be  solid,  liquid,  or  gaseous.  None  are  made 
by  percolation,  but  they  are  officially  prepared  in  five  ways  :  1.  By 
simple  solution.  2.  By  solution  with  maceration.  3.  By  gaseous 
solution.  4.  By  chemical  reaction.  5.  By  distillation.  The  num- 
ber of  official  spirits  is  twenty. 

1.  By  Simple  Solution. — This  is  the  most  usual  method  of 
making  spirits;  of  the  official  preparations  of  this  class,  fourteen, 
or  about  three-fourths  of  the  whole  number,  are  prepared  in  this 
way,  while  eight  of  the  fourteen  are  merely  solutions  of  volatile  oils 
in  alcohol  of  different  strengths,  without  any  other  addition.  No 
skill  is  required  to  make  these,  but  a  great  deal  of  conscientious 
care  must  be  used  in  the  selection  of  the  volatile  oils,  that  they  be 
of  the  best  quality,  and  recently  distilled.  Filtration  is  usually 
unnecessary. 

Official  Spirits  made  by  Simple  Solution 


Spiritus  ^theris 

jEtheris  Composi- 

tus 
Aminoniae  Aro- 

tuaticus 


Amygdalae  Amarie 

Anisi 

Aurantii  Composi- 
tus 

Camphorae 

Chloroformi 

Cinnainoini 

Qaultherise 

Glycerylis  Nitratis 

Juniperi 

Juniperi  Composi- 
tus 

Lavandulae 


Proportion 


325  Cc.  Ether ;  675  Cc.  Alcohol 

325  Cc.  Ether ;  650  Cc.  Alcohol ;  25  Cc.  Ethereal 
Oil 

34  Gm.  Ammonium  Carbonate;  90  Cc.  Am- 
monia Water  ;  10  Cc.  Oil  of  Lemon  :  1  Cc. 
Oil  of  Lavender  Flowers;  1  Co.  Oil  of  Nut- 
meg ;  700  Co.  Alcohol ;  Distilled  Water  to 
make  1000  Cc. 

10  Cc.  Oil  of  Bitter  Almond ;  800  Cc.  Alco- 
hol; Distilled  Water  to  make  1000  Cc. 

100  Cc.  Oil  of  Anise;  900  Cc.  Alcohol. 

200  Cc.  Oil  of  Orange  Peel  ;  50  Cc.  Oil  of 
Lemon  ;  20  Cc.  Oil  of  Coriander  ;  5  Cc.  Oil  of 
Anise;  Alcohol  sufficient  to  make  1000  Cc. 

100  (Jm.  Camphor;  Alcohol  sufficient  to  make 
1000  Cc. 

60  Cc.  Chloroform  ;  940  Cc.  Alcohol 

100  Cc.  Oil  of  Cinnamon  ;  900  Cc.  Alcohol 
50  Cc.  Oil  of  Gaultheria  ;  950  Cc.  Alcohol 
I  Gm.  Glyceryl  Trinitrate  to  99  Gm.  Alcohol 
50  Cc.  Oil  of  Juniper  ;  950  Cc.  Alcohol 

8  Cc.  Oil  of  .Juniper  ;  I  Cc.  Oil  of  Caraway  ;  1 
Cc.  Oil  of  Fennel ;  1400  Cc.  Alcohol ;  Water, 
sufficient  to  iiinke  2000  Cc. 

50  Cc.  Oil  of  Lavender  Flowers ;  950  Cc. 
Alcohol 


Use  and  Doae 


Stimulant  f^i  (4  Cc.) 

Anodyne,  stimulant,  f3i 

(4  Cc.) 
Antacid,  SOtTl  (2  Cc.) 


Flavor,  8lT\  (0.5  Cc.) 

Carminative,  f^i  (4  Co.) 
Flavor.     Used  in  luakiuj; 
Aromatic  Elixir 

Stimulant,  5  to  60in  (0.3 

to  4  Cc.) 
Sedative,  stimulant,  10  to 

fiOil]  (0.6  to  4  Co.) 
Stimulant,  5  to  15ll\  (0.3 

to  1  Cc.) 
Flavor,  5  to  15rT\  (0.3  to  I 

Cc.) 
Cardiac  stimulant,  1  to  2n[ 

(0.05  to  0.1  Co.) 
Stimulant,    diuretic,   f.^i 

to  f.^ii  (4  Co.  to  8  Cc.) 
Stimulant,   diuretic,  f^ii 

to  f3iv(8  Cc.  to  16  Cc.) 

Flavor,  f 3 88  tof3i(2Cc. 
to  4  Cc. ) 
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2.  Solution  with  Maceration. — This  method  is  employed  iu  the 
Phariuacopoeia  when  it  is  desirable  to  solely  introduce  the  coloring 
matter  of  the  drug  into  the  jireparation.  This  has  been  done  in  order 
to  bestow  individuality,  and  in  deference  to  popular  feeling  in  favor 
of  high  colors.  It  is  very  doubtful  whether  either  object  is  worthy 
of  consideration. 


Official  Spirits  made  by  Solution  with  Maceration 


Preparation 


Use  and  Dose 


Spiritus  Menthas 

Piperita; 
Mentha  Viridis 


100  Cc.  Oil  of  Peppeiraint ;  10  Gm.  Pepper- 
mint, bruised  ;   Alcohol  to  make  1000  Cc. 

100  Cc.  Oil  of  Spearmint ;  10  (<m.  Spearmint, 
bruised ;  Alcohol  to  make  1000  Cc. 


Carminative,    10    to   20n\ 

(0.6  tol.2Cc.) 
Carminative,    10   to   20n\ 

(0.6  Cc.  tol.2Cc.) 


3.  By  Gaseous  Solution. — The  only  official  representative  of  this 
class  is  the  Spirit  of  Ammonia,  and  it  is  the  only  preparation  in  the 
Pharmacop(jeia  that  is  made  by  converting  a  gaseous  aqueous  solu- 
tion into  a  gaseous  alcoholic  solution  by  expelling  the  dissolved  gas 
from  water  by  heat  and  causing  it  to  be  redissolved  in  alcohol.  The 
spirit  is  assaj'ed  by  the  use  of  half- normal  volumetric  solution  of 
sulphuric  acid,  and  brought  to  the  standard  strength  of  10  percent, 
of  gaseous  ammonia. 

Official  Spirit  made  by  Gaseous  Solution 


Name 

Preparatiou 

Use  and  Dose 

Spiritus  Ammoniie 

Stronger  Water  of  Ammonia  ;  Heat ;  Alcohol, 
10  percent.  Gas;  assay. 

Stimulant,  5  to  30n\  (0.3 
to  2  Cc.) 

4.  By  Chemical  Reaction. — There  is  but  one  spirit  in  the  Phar- 
macopceia  made  by  chemical  reaction,  and  that  is  Spirit  of  Nitrous 
Ether.  As  explained  elsewhere  (Part  IV.),  it  is  the  product  of  the 
action  of  nitric  acid  upon  alcohol,  and  is  an  alcoholic  solution  of 
ethyl  nitrite. 

Official  Spirit  made  by  Chemical  Reaction 


Name 

Preparation 

Use  and  Doae 

Spiritus  .^theris  Nitrosi 

About4  percent.  Ethyl  Nitrite 

Diaphoretic,  diuretic,  f^ss  to  f^i  (2 
Cc.  to4Cc.) 

5.  By  Distillation. — This  mclhod  of  making  spiritvS  is  the  ()ldest 
and  in  many  res])i'('ls  tlu^  best  in  use.  Wlicii  the  desirable  vohitile 
y)riii<ii(l('S whicli  are  i)resent  in  the  ])n'pai:ili«>n  when  finished  can  be 
vap(»ri7.('d  at  the  temperature  of  l)()iling  alcohol  or  diluted  alcohol, 
distillation  is  preferred.  In  the  cas«^  of  li(|uids  containing  some  oils 
of  high  boiling  pointvS,  it  is  necessjiry  to  obtain  the  oils  by  distillation 
with  wat<'r  and  iifterwards  mix  the  distillate  with  alcohol.  It  is  cer- 
tain, however,  flint  spirits  made  by  the  admixture  of  volatih'  oils 
witli  aleohol,  as  ill  Class  1,  are  often  deficient  in  the  more  delicate 


ALCOHOLIC  SOLUTIONS 


311 


and  volatile  principles  found  in  the  substances  from  which  they  are 
distilled.  These  principles  are  often  soluble  in  water  and  insoluble 
in  the  oil,  and  necessarily  in  the  distillation  of  the  volatile  oil  with 
water  they  must  be  found  in  the  water,  and  are  absent  from  the  oil. 
This  is  well  illustrated  in  the  cfise  of  oil  of  neroli  and  orange  flower 
water ;  the  latter  has  much  the  more  fragrant  odor  when  compared 
with  the  oil  obtained  in  the  same  distillation  from  the  same  flowers 
and  subjected  to  the  same  temperature.  The  only  official  spirits 
made  by  distillation  are  two  in  number, — Whisky  and  Brandy. 

Official  Spirits  made  by  Distillation 


Name 

Preparation 

Use  and  Dose 

Spiritus  Frumenti 
Vini  Gallici 

By  distillation  from  fermented  grain  ;  must  be 

at  least  four  years  old. 
By  distillation  from  fermented  grapes ;  must 

be  at  least  four  years  old. 

Stimulant,   f^ss   to    f^i 

(15  to  30  CeJ 
Stimulant,    f§^s3   to    f^i 

(15  to  30  Cc.) 

Unofficial  Spirits 


Bpiritus  Ammoniae 
Fetidus.  Br. 


ArmoracijB  Compos- 
itus.  Br. 


Aurantii.  U.  S.  P. 

1890 
Cajuputi.  Br. 

Limonis.  U.  S.  P. 
1890 


MyrciiB.  U.  S.  P. 
1890 
(Bay  Rum) 


Myristicae.  U.  S.  P. 

1890 
Phosphori.  U.  S.  P. 

1890 


Rectifioatus.  Br. 


Rosmarini.  Br. 


Ingredients 


Method  of  ^'reparation 


75  Gm.  Asafetida;  100  Cc. 
Strong  Solution  of  Ammo- 
nia (32.5  percent.)  ;  Alco- 
hol (90  percent.)  to  make 
1000  Cc. 

125  (im.  Horseradish  Root, 
scraped ;  125  Gm.  Dried 
Bitter  Orange  Peel;  3.15 
Gm.  Nutmeg;  625  Cc.  Al- 
cohol; 750  Cc.  Distilled 
Water 

50  Cc.  Oil  of  Orange  Peel; 
950  Cc.  Alcohol 

50  Cc.  Oil  of  Ciijuput;  Alco- 
hol to  make  500  Cc. 

50  Cc.  Oil  of  Lemon  ;  50  6m. 
freshly  grated  Lemon  Peel ; 
Alcohol  to  make  1000  Cc. 

16  Cc.  Oil  of  Myrcia;  1  Cc. 

Oil  of  Orange  Peel  ;  1  Cc. 

Oil  of  Pimenta;    1220  Cc. 

Alcohol;    Water   to    make 

2000  Cc. 
50  Cc.  Oil  of  Myristica;  950 

Cc.  Alcohol 
1.2  Gm.  Phosphorus;  Abso- 
lute Alcohol  to  make  1000 

Cc. 


A  liquid  containing  90  parts, 
by  volume,  of  Ethyl  Ily- 
dro.xide,  and  10  parts,  by 
volume,  of  Water 

50  Cc.  Oil  of  Rosemary  ;  Al- 
cohol to  make  500  Cc. 


Macerate  the  Asafetida  in  750  Cc.  Alco- 
hol for  twenty-four  hours,  distil  off  the 
Alcohol ;  add  the  residue  to  the  Strong 
Solution  of  Ammonia  and  enough  Alco- 
hol to  make  1000  Cc. 

Mix  and  distil  1000  Cc. 


Mix  them 
Mix  them 

Mix  the  Oil  with  900  Cc.  Alcohol,  add 
the  Lemon  Peel,  and  macerate  during 
twenty-four  hours.  Filter  and  add  Al- 
cohol to  make  1000  Cc. 

Mix  the  Oils  with  the  Alcohol,  gradually 
add  the  Water,  set  aside  for  eight  days, 
and  filter 


Mix  them 

Add  the  carefully  weighed  Phosphorus 
to  1000  Cc.  Absolute  Alcohol  contained 
in  a  flask  ;  connect  with  upright  con- 
denser and  boil  the  liquid  until  the 
Phosphorus  is  dissolved  ;  then,  if  ne- 
cessary, add  Absolute  .\lcohol  to  make 
1000  Cc.  and  preserve  in  small,  tightly 
stoppered  bottles 

Obtained  by  distillation  of  fermented 
saccharine  liquids 


Mix  them 
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SPIRITUS  /ETHERIS.  U.S.    Spirit  of  Ether 

Metric  Old  fonn 

•  Ether     325  Cc.  4    fl.  oz. 

Alcohol     675  Cc.  SJ  fl.  oz. 

To  make 1000  Cc.  12i  fl.  oz. 

Mix  them. 

Average  dose. —  1  fluidrachm  (4  Cc. ). 

SPIRITUS  ETHERIS  COMPOSITUS.  U.  S.    Compound  Spirit  of  Ether 

Metric  Old  form 

•  Ether 325  Cc.  8    fl.  oz. 

Alcohol     650  Cc.  16    fl.  oz. 

Ethereal  Oil 25  Cc.  5    fl.dr. 


To  make 1000  Cc.  24§  fl.  oz. 

Mix  them.     For  Hoffmann's  Anodyne  see  page  768. 
Average  dose. — 1  fluidrachm  (4  Go,.). 

SPIRITUS  /ETHERIS  NITROSI.  U.  S.    Spirit  of  Nitrous  Ether 

[Sweet  Spirit  of  Nitre] 

An  Alcoholic  solution  of  Ethyl  Nitrite  [NO.OC2H6  =  74.51],  yielding,  when 
freshly  prepared  and  tested  by  the  process  given  below,  not  less  than  4  percent,  of 
ethyl  nitrite. 

Metric  Old  form 

•Sodium  Nitrite 100.0  Qm.  3  oz.  av.  231  gr. 

Sulphuric  Acid 40.0  Cc,  1  fl.  oz.    169  min. 

Monohydrated  Sodium  Carbonate 0.6  Qm.  9  grains 

Potassium  Carbonate,  completely  deprived  of  water 

by  ilrying      3.0  Qm.  46  grains 

Alcohol, 

Water,  each,  a  sufficient  quantity 

Mix  the  Sulphuric  Acid  with  120  Cc.  [old  form  4J  fl.  oz.]  of 
Water,  cool  the  liquid,  add  85  Cc.  [old  form  2  fl.  oz.  7  fl.  dr.]  of 
Alcohol  previously  diluted  with  an  ecpial  volume  of  Water,  and  in- 
troduce the  solution  into  a  1000  Cc.  [oUl  form  2  pints]  fljisk,  sur- 
rounded by  a  mixture  of  ice  and  water.  Dissolve  the  Sodium  Nitrite 
in  280  Cc.  [old  form  9d  fl.  oz.]  of  Water,  filter,  and,  havinjj  poured 
the  filtrate  into  a  separatory  funnel,  allow  the  liquid  to  slowly  drop 
into  the  flask  containing;  the  acid  niixturc.  WImmi  all  lias  been  added 
and  the  reaction  is  comj)let(',  allow  any  crystals  which  may  have 
formed  to  settle  at  the  bottom  of  the  tlask,  and  decant  the  cold  mix- 
ture of  ethyl  nitrite  and  a<|ueous  solntion  <|uickly  \o  the  i)reviously 
cleaned  separatory  funnel,  and  draw  otT  and  discard  the  aqueous 
liquid.  Wash  the  separated  ethyl  nitrite,  first,  with  20  Cc.  [old  form 
5i  fl.  dr.]  of  ice-cold  Water,  aiul  then  remove  any  traces  of  acid  by 
washing  it  with  15  Cc.  [old  form  4  fl.  dr.]  of  ice-cold  Water,  in 
which  the  Monohydrated  Sodinm  C\qrbonate  has  previously  been  dis- 
solved. Carefully  se])arate  the<'tliyl  nitrite  from  theaqu<'ous  liipiid, 
and  a^'itate  it  in  a  well-stoppered  vial  withthe  Potassium  (Carbonate 
to  remove  traces  of  water.  Then  cool  the  liquid,  decant,  and  pour 
the  ethyl  nitrit<'  immediately  into  a  tared  bottle  containing;  500  Cm. 
[old  form   17  oz.  av.  270  gr.]  of  Alcohol.     Ascertain  the  weight  of 
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the  ethyl  nitrite  poured  into  the  Alcohol  by  noting  the  increase  in 
weight  of  the  tared  bottle  and  contents,  and  then  add  enough  Alcohol 
to  make  the  mixture  weigh  22  times  the  weight  of  the  ethyl  nitrite 
added.  Lastly,  transfer  the  product  to  small,  well-stoppered,  dark 
amber-colored  vials,  and  keep  these  in  a  cool  place,  remote  from 
lights  or  fire. 

(For  tests  and  comments,  see  Part  IV.) 

SPIRITUS   AMMONI/E.  U.S.    Spirit  of  Ammonia 

An  alcoholic  solution  of  Ammonia  [NHs^  16.9.'^]  containing  10  percent.,  by 
weight,  of  the  gas.  This  solution  deteriorates  on  keeping,  and  should  be  tested 
frequently.  It  must  not  be  dispensed  for  medicinal  purposes  if  it  contains  less 
than  10  percent,  of  gaseous  Ammonia. 

Metric  Old  form 

•Stronger  Ammonia  Water 250  Cc.  8  fl.  oz. 

Alcohol,    recently  distilled,  and   after   distillation    kept    in    glass 
vessels,  a  sufficient  quantity 

Pour  the  Stronger  Ammonia  Water  into  a  flask  provided  with  a 
safety  funnel,  and  connected,  by  means  of  a  glass  condenser,  with  a 
well-cooled  receiver  containing  500  Cc.  [old  form  1  pint]  of  Alcohol, 
the  delivery  tube  of  the  condenser  reaching  nearly  to  the  bottom  of 
the  receiver.  Heat  the  flask  carefully,  and  very  gradually,  to  a 
temperature  not  exceeding  60°  C.  (140°  F. ),  and  maintain  it  at  that 
temperature  until  Ammonia  ceases  to  be  evolved.  Then  disconnect 
the  receiver,  and,  having  ascertained  the  strength  of  a  portion  of  the 
contents  by  the  method  of  assay  (see  Part  III.),  add  enough  Alcohol 
to  make  the  product  contain  10  percent.,  by  weight,  of  Ammonia 
gas.     Keep  the  Spirit  in  glass- stoppered  bottles,  in  a  cool  place. 

(For  tests  and  comments,  see  Part  III.) 

SPIRITUS    AMMONI/E    AROMATICUS.  U.S.     Aromatic  Spirit  of 

Ammonia 

Motrir  Olil  form 

*  Ammonium  Carbonate,  in  translucent  pieces    ...  34  Qm.  1    oz.  av.  59  gr. 

Ammonia  Water 90  Cc.  2    fl.  oz.  7  fl.  dr. 

Oil  of  Lemon 10  Cc.  2J  fl-  <lr. 

Oil  of  Lavender  Flowers 1  Cc.  15    minims 

Oil  of  Myrlstica 1  Cc.  15    minims 

Alcohol 700  Cc.  22    fl.  oz.  3  fl.  dr. 

Distilled  Water,  a  suflicient  quantity,  


To  make 1000  Cc.  2  pints 

To  the  Ammonia  Water,  contained  in  a  flask,  add  140  Cc  [old 
form  4^  fl.  oz.]  of  Distilled  Water,  and  afterwards  the  Aininoniiiin 
Carbonate  reduced  to  a  moderately  fine  ponder.  Close  the  llask  and 
agitate  the  contents  until  the  Ammonium  Carbonate  is  dissolved,  and 
allow  to  stand  for  twelve  hours.  Introduce  the  Alcohol  into  a  gradu- 
ated bottle  of  suitable  capacity,  add  first  the  Oils,  then  gradually 
the  solution  of  Ammonium  Carbonate,  and  afterwards  enough  Dis- 
tilled Water  to  make  the  product  measure  1000  Cc.  [old  form  2 
pints].  Set  the  liquid  aside  during  twenty  lour  hours  in  a  cool 
place,  occasionally  agitating,  then  filter  it  througli  paper,  in  a  well- 
covered  funnel. 

(If  the  white  crystalline  precipitate  which  often  fulls  when  the 
water  is  added  has  not  disappeared  after  the  liquid  hsis  stood  twenty- 
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four  hours,  shake  thoroughly  and  allow  it  to  stand  a  day  longer  before 
filtering. ) 

Keep  the  product  in  glass- stoppered  bottles,  in  a  cool  place. 

(For  tests  and  comments,  see  Part  III.) 

Average  dose. —  30  minims  (2  Cc. ). 

SPIRITUS  AMYQDAL/E   AMAR/E.  U.S.    Spirit  of   Bitter  Almond 

Metric  Old  form 

•Oil  of  Bitter  Almond 10  Cc.  154    minimg 

Alcohol 800  Cc.  25i  fl.  oz. 

Distilled  Water,  

To  make 1000  Cc.  2  pints 

Dissolve  the  Oil  in  the  Alcohol,  and  add  enough  Distilled  "Water  to 
make  the  product  measure  1000  Cc.  [old  form  2  pints] . 
Average  dose. —  8  minims  (0.5  Cc). 

SPIRITUS  ANISI.  U.S.    Spirit  of  Anise 

Metric  Old  form 

•Oil  of  Anise 100  Cc.  1  fl.  oz- 

Alcohol 900  Cc.  9  fl.  oz. 

To  make 1000  Cc.  10  fl.  oz. 

Mix  them. 

Average  dose. —  1  fluidrachm  (4  Cc. ). 

SPIRITUS  AURANTII   COMPOSITUS   U.S.     Compound  Spirit  of  Orange 

Mftric  Old  fiirm 

»Oil  of  Orange  Peel 200  Cc.  fi  fl.  oz.  .3  fl.  dr. 

Oil  of  Lemon 50  Cc.  1  fl.  oz.  5  fl.  dr. 

Oil  of  Coriander 20  Cc.  5  fl.  dr. 

Oil  of  Anise 5  Cc.  77  minims 

Alcohol,  a  sufficient  quantity, 

To  make 1000  Cc.  2  pints 

Mix  them.  Keep  the  product  in  completely  filled,  well-stoppered 
bottles,  in  a  cool  and  dark  place. 

SPIRITUS  CAMPHOR/E.  U.S.     Spirit  of  Camphor 

M.tiii-  Old  form 

•Camphor 100  Qm.  3  oz.  av.  148  gr. 

Alcohol,  a  sufficient  quantity, 

To  make 1000  Cc.  2  pints 

Dissolve  the  Camphor  in  SOO  Cc.  [old  form  25^  fl.  oz.]  of  Alcohol, 
filter  through  paper,  and  pa.ss  enough  Alcohol  through  the  filter  to 
make  the  product  measure  1000  Cc.  [old  form  2  pints]. 

Average  dose. — 15  minims  (1  Co.). 

SPIRITUS  CHLOROFORMI.  T    S.     Spirit  of  Chloroform 

M>lii,  Old  form 

•Chloroform 60  Cc.  1  fl.  <>/..  7i  fl.  dr. 

Alcohol 940  Cc.  .-^O  fl.  oz.    j  fl.  dr. 

To  make 1000  Cc.  2  pints 

Mix  them. 

Average  dose. —  30  minims  (2  Cc. ). 
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SPIRITUS  CINNAMOMI.  U.S.    Spirit  of  Cinnamon 

Metric  Old  form 

•Oil  of  Cinnamon 100  Cc.  1  fl.  ox. 

Alcohol 900  Cc.  9  fl.  oz. 

To  make 1000  Cc.  10  fl.  oz. 

Mix  them. 

Average  dose. —  30  iniuims  (2  Cc. ). 

SPIRITUS   FRUMENTI.  U.  S.    Whisky 

An  alcoholic  liquid  obtained  by  the  distillation  of  the  fermented 
mash  of  grain — such  as  Indian  corn,  rye,  wheat,  and  barley,  or  their 
mixtures. 

(For  tests  and  comments,  see  Part  IV. ) 

SPIRITUS  QAULTHERI/E.  U.S.    Spirit  of  Qaultheria 

[Spihit  (jf  Wintergreen] 

Metric  Old  form 

»Oil  of  Qaultheria 50  Cc.  1  fl.  oz. 

Alcohol 950  Cc.  19  fl.  oz. 


To  make 1000  Cc.  20  fl.  oi. 

Mix  them. 

Average  dose. —  30  minims  (2  Cc). 


SPIRITUS  QLYCERYLIS  NITRATIS.  U.  S.    Spirit  of  Glyceryl  Trinitrate 
Spirit  of  Nitroglycerin 

[Spiritus  Glonoini,  Pharm.  1890] 

An  alcoholic  solution  containing  1  percent.,  by  weight,  of  Glyceryl 
Trinitrate  [CgHgC 0.^02)3  -=  225.44] .  Spirit  of  Nitroglycerin  should 
be  kept  and  transported  in  well-stoppered  tin  cans,  and  should  be 
stored  in  a  cool  place,  remote  from  lights  or  fire. 

Great  care  should  be  exercised  iu  dispensing,  handling,  packing, 
transporting,  and  storing  the  Spirit,  since  a  dangerous  explosion  may 
result  if  any  considerable  quantity  of  it  be  spilled,  and  the  alcohol 
be  partly  or  wholly  lost  by  evaporation.  If,  through  accident,  it  be 
spilled,  a  solution  of  potiissium  hydroxide  should  be  at  once  poured 
over  it,  to  effect  decomposition. 

A  clear,  colorless  liquid,  having  the  odor  and  taste  of  alcohol.  Caution  fhould 
be  exercmd  in  laaUiKj  it,  since  even  a  small  quantity  of  it  is  liable  to  produce  a 
violent  headache.  The  same  effect  is  produced  when  it  is  freely  applied  to  the 
skin. 

It  is  neutral  to  litmus  paper. 

Specific  gravity  :  O..SU  to  0.820  at  25°  C.  (77°  F.). 

On  diluting  10  Cc.  of  the  Sj)irit  with  15  Cc.  of  water— both  liquids,  a.s  well  aa 
the  mixture,  being  brouglit  to  15°  C.  (59°  F.)— the  li(]uid  will  exhibit  at  most  a 
faint  cloudiness,  but  the  addition  of  a  further  portion  of  5  Cc.  of  water  should 
produce  a  white  turbidity. 

If  the  specific  gravity  of  the  Spirit  be  higher  than  0.830  at  25°  C.  (77°  F.),  or 
if  10  Cc.  of  it  be  rendered  turliid  bv  less  than  10  Cc.  of  water,  the  Spirit  should 
be  reiected. 

Average  dose. —  1  minim  (0.05  Cc. ). 
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SPIRITUS  JUNIPERI.  U.  S.    Spirit  of  Juniper 

Metric  Old  form 

•Oil  of  Juniper SO  Cc.  1  fl.  oz. 

Alcohol 950  Cc.  19  fl.  oz. 

To  make 1000  Cc.  20  fl.  oz. 

Mix  them. 

Average  dose. —  30  minims  (2  Cc). 


SPIRITUS  JUNIPERI  COMPOSITUS.  U.  S.    Compound  Spirit  of  Juniper 

Metric  ul(l  furm 

•Oil  of  Juniper 8  Cc.  30  minims 

Oil  of  Caraway 1   Cc.  4  minims 

Oil  of  Fennel 1   Cc.  4  minims 

Alcohol 1400  Cc.  11  fl.  oz. 

Water,  a  sufficient  quantity, 

To  make 2000  Cc.                1  pint 

Dissolve  the  Oils  iii  the  Alcohol,  aud  gradually  add  enough  Water 
to  make  the  product  measure  2000  Cc.  [old  form  1  pint] . 
Average  dose. —  2  fiuidrachms  (8  Cc). 


SPIRITUS   LAVANDUL/E.  U.  S.     Spirit  of  Lavender 

Metric  Old  form 

Oil  of  Lavender  Flowers 50  Cc.  1  fl.  oz. 

Alcohol 950  Cc.  19  fl.  oz. 


To  make 1000  Cc.  20  fl.  oz. 

Mix  them. 

Average  dose. —  30  minims  (2  Cc). 


SPIRITUS  MENTHA   PIPERIT/E.  U.  S.    Spirit  of  Peppermint 

Metric  Old  form 

♦Oil  of  Peppermint 100  Cc.  3  fl.  oz.  96  min. 

Peppermint,  bruised 10  Qm.  146  grains 

Alcohol,  a  sufTicient  quantity, 

To  make 1000  Cc.  2   i,iuts 

Dissolve  the  Oil  of  Pe])permint  in  900  Cc.  [ohl  form  29  ti.  oz.]  of 
Alcohol,  add  tlie  Peppermint,  and  allow  it  to  niaci'rate  for  twenty- 
four  hours.  Then  filt<*r  through  ])aper,  and  add.  through  the  lilter, 
enough  Alcohol  to  make  the  S])irit  measure  1000  Cc.  [old  form  2 
pint.s]. 

Average  dose. —  30  minims  (2  Co.). 


SPIRITUS  MENTH/E   VIRIDIS.  U.S.    Spirit  of  Spearmint 

Mctrli-  Old  form 

'Oil  of  Spearmint 100  Cc.  3  fl.  oz.  96  min. 

Spearmint,  bruised 10  Qm.  146  grains 

Alcohol,  a  sufficient  quantity, 

To  make 1000  Cc.  2  pints 
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Dissolve  the  Oil  of  Spearmint  in  900  Cc.  [old  form  29  fl.  oz.]  of 
Alcohol,  add  the  Spearmint,  and  allow  it  to  macerate  for  twenty - 
four  hours.  Then  filter  through  paper,  and  add,  through  the  filter, 
enough  Alcohol  to  make  the  Spirit  measure  1000  Cc.  [old  form 
2  pints]. 

Average  dose. —  30  minims  (2  Cc). 


SPIRITUS  VINI  QALLICI.   U.S.     Brandy 

An  alcoholic  liquid  obtained  by  the  distillation  of  the  fermented, 
unmodified  juice  of  fresh  grapes. 

(For  tests  and  comments,  see  Part  IV. ) 


Elixiria     Elixirs 

Elixirs  are  aromatic,  sweetened,  spirituous  preparations,  contain- 
ing small  quantities  of  active  medicinal  substances.  Although  they 
are  largely  employed  throughout  the  United  States,  but  three  have 
been  made  official, — Adjuvant  Elixir,  Aromatic  Elixir,  and  Elixir 
of  the  Phosphates  of  Iron,  Quinine  and  Strychnine.  Two  are  in- 
tended as  vehicles  for  the  administration  of  active  remedies  in  small 
doses.  There  will  be  found  in  the  Appendix  a  number  of  formulas 
of  unofficial  elixirs. 

Official  Elixirs 


Proportions 


Elixir  Adjuvans 
Aromaticum 


Ferri,  Quininfe  et 
Strychnina;  Phos 
phatum 


120  Cc.  Fluidextract  of  Glycyrrhiza ;  880  Cc.  Aromatic  Eli.xir 
12  Cc.  Compound  Spirit  of  Orange;  375  Cc.  Syrup;  30  (Jm.  Purified 
Talc ;  238  Cc.  Alcohol ;  with  sufficient  Distilled  Water  to  make 
1000  Cc. 
17.5  Gm.  Soluble  Ferric  Phosphate;  8.75  Gm.  Quinine;  0.275  Gm. 
Strychnine;  2  Co.  Phosphoric  Acid;  9  Gm.  Aminoniuin  Carbonate; 
60  Cc.  Alcohol;  28.65  (im.  Acetic  Acid;  Ammonia  Water  to  neu- 
tralize ;  with  Distilled  Water  and  Aromatic  Elixir  to  make  1000  Cc. 


Unofficial 

Elixir 

Name 

Ingredients 

Method  of  Preparation 

Elixir  Phos- 
phori.  U.S.  P. 
1890 

210  Cc.  Spirit  of  Phosphorus; 
2  Cc.  Oil  of  Anise ;    5,50  Cc. 
(Jlyccrin;  Aromatic  Eli.xir  to 
nuike  1000  Cc. 

Mix  the  Spirit  of  Phosphorus.  Oil  of  .\nise, 
and  Glycerin  by  repeatedly  invortinR  the 
bottle  in   which   they   are  contained,   and, 
when  they  have  formed  a  clear  liquid,  add 
Aromatic  Elixir  to  make  1000  t'c.     Keep 
in  well-.-^tojjpered  bottles  in  a  dark  place 

ELIXIR   ADJUVANS.  T^.S.     Adjuvant  Elixir 

Mrtric- 

Fluidextract  of  Glycyrrhiza 1  20  Cc. 

Aromatic  Elixir      880  Cc. 

To  make 1000  Cc. 

Mix,  and  filter  if  necessary. 


Old  form 

3  11.  oz.  7  fl.  dr. 

28  fl.  oz.  1  fl.  dr. 

2  pints 
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ELIXIR  AROMATICUM.  U.S.    Aromatic  Elixir 

[Simple  Elixir] 

Metric  Old  form 

•Compound  Spirit  of  Orange 12  Cc.  184  minims 

Syrup 375  Cc.  12  fl.  oz. 

Purified  Talc 30  Qm.  1  oz.  av. 

Alcohol, 

Distilled  Water,  each,  a  sufficient  quantity, 

To  make 1000  Cc.  2  pints 

To  the  Compound  Spirit  of  Orange,  add  enough  Alcohol  to  make 
250  Cc.  [old  form  8  fl.  oz.].  To  this  solution,  add  the  Syrup  in 
ocveral  portions,  agitating  after  each  addition,  and  afterwards  add, 
in  the  same  manner,  375  Cc.  [old  form  12  fl.  oz.]  of  Distilled  Water. 
Mix  the  Purified  Talc  intimately  with  the  liquid,  and  then  filter 
through  a  wetted  filter,  returning  the  first  portions  of  the  filtrate 
until  a  transparent  liquid  is  obtained.  Lastly,  wash  the  filter  with 
a  mixture  of  1  volume  of  Alcohol  and  3  volumes  of  Distilled  Water, 
until  the  product  measures  1000  Cc.  [old  form  2  pints] . 


ELIXIR    FERRL    QUININE    ET    STRYCHNIN/E    PHOSPHATUM.     U.S. 
Elixir  of  the  Phosphates  of  Iron,  Quinine  and  Strychnine 

Metric  Old  form 

*  Soluble  Ferric  Pliospliate 1 7,500  Qm.  255  grains 

Quinine 8.750  Qm.  127  grains 

Strychnine 0.275  Qm.  4  grains 

Phosphoric  Acid 2.000  Cc.  M  minims 

Ammonium  Carbonate,  in  translucent  pieces  .    .  9.000  Qm.  131  grains 

Alcohol 60.000  Cc.  1  fl.  oz.  7J  fl.  dr. 

Acetic  Acid 28.650  Qm.  418  grains 

Ammonia  Water, 

Distilled  Water, 

Aromatic  Elixir,  each,  a  sufficient  quantity, 

To  make 1000  Cc.  2  pints 

Dissolve  the  Quinine  and  Strychnine  in  the  Alcohol,  then  add  the 
Phosphoric  Acid  and  350  Cc.  [old  form  11  fl.  oz.  1  fl.  dr.]  of  Aro- 
matic Elixir.  Add  the  Acetic  Acid  to  the  Ammonium  Carbonate, 
contained  in  a  suitable  vessel,  and  when  solution  is  complete,  neu- 
tralize with  Ammonia  Water  and  add  enough  Distilled  Water  to 
make  the  product  measure  50  Cc.  [old  form  1  11.  oz.  .288  min.]. 
Mix  the  solution  of  Ammoniuni  Acolatc  with  the  solution  of  the 
alkaloids,  and  add  enough  Aiomatic  Elixir  to  make  \]w  li(|uid 
measure  880  Cc.  [28  fl.  oz.  1  fl.  dr.].  Dissolve  Iho  Eerric  Phosphate 
in  ;{0  Cc.  [old  form  7i  11.  dr.]  of  Dislillcd  Water,  by  the  aid  of  a 
gentle  heat,  and  if  the  solution  be  acid  to  litmus  i)aper,  neutralize 
exactly  with  Ammonia  Water,  and  add  enough  Aromatic  Elixir  to 
make  the  ])roduct  mea«nre  120  Cc.  [old  form  li  11.  oz.  7  fl.  dr.]. 
Finally,  mix  the  two  soluticms  and  filter  if  necessary. 

Average  dose. —  1  tlnidrachm  (4Cc. ). 
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ETHEREAL  SOLUTIONS 
Collodia     Collodions 

Collodions  are  liquid  preparations  intended  for  external  use, 
having  for  their  base  a  solution  of  pyroxylin,  or  gun-cotton,  in  a 
mixture  of  ether  and  alcohol.  (For  a  description  of  the  properties 
of  pyroxylin  and  collodions,  see  Part  V. )  Collodions  are  applied  to 
the  skin  by  means  of  a  soft  brush,  and  when  the  ether  and  alcohol 
evaporate,  a  film  is  left  on  the  surface,  which  either  acts  as  a  protec- 
tion or  brings  a  medicating  agent  in  contact  with  the  epidermis. 
Four  collodions  are  official. 

Official  Collodions 


Name 


Collodium 

CaDtharidatum 


Flexile 
Stypticum 


Proportions 


40  Gm.  Pyroxylin ;  750  Cc.  Ether  ;  250  Cc.  Alcohol.  Decant  the  clear 
Collodion  from  the  sediment 

60  Gm.  Cantharides,  No.  60  powder ;  85  Gm.  Flexible  Collodion  ;  Chloro- 
form sufficient  to  exhaust  the  Cantharides  ;  after  distillation  of  the 
Chloroform,  the  residue  is  dissolved  in  the  Flexible  Collodion.  Decant 
the  clear  Cantharidal  Collodion  from  the  sediment 

920  Gm.  Collodion  ;  50  Gm.  Canada  Turpentine ;  30  Gm.  Castor  Oil 

20  (Jm.  Tannic  Acid;  5  Cc.  Alcohol;  25  Cc.  Ether;  Collodion  to  make 
100  Cc. 


COLLODIUM.  U.S.     Collodion 

Metric  Old  form 

•  Pyroxylin     40  Qm.  1  oz.  av.  147  gr. 

Ether     750  Cc.  24  fl.  oz. 

Alcohol      250  Cc.  8  fl.  oz. 

To  make  about 1000  Cc.  2  pints 

To  the  Pyroxylin,  contained  in  a  suitable  bottle,  add  the  Ether, 
and  allow  it  to  stand  for  fifteen  minutes  ;  then  add  the  Alcohol,  and 
shake  the  bottle  until  the  Pyroxylin  is  dissolved.  Cork  the  bottle 
well,  and  set  it  aside  until  the  liquid  has  become  clear.  Finally, 
decant  the  clear  portion  from  any  sediment  which  may  have  de- 
posited, and  transfer  it  to  bottles,  which  should  be  well  corked  and 
sealed. 

Keep  the  Collodion  in  a  cool  place,  remote  from  lights  or  fire. 

COLLODIUM   CANTHARIDATUM.  U.S.    Cantharidal  Collodion 

[Blistering  Collodion] 

Metric  Old  form 

•  Cantharides,  in  No.  60  powder 60  Qm.  2  ox.  av.  50  gr. 

Flexible  Collodion 85  Qm.  3  oi.  av. 

Chloroform,  a  sufficient  quantity, 

To  make 100  Qm.  3  ox.  av.  230  gr. 
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Pack  the  Cautharides  firmly  iu  a  cylindrical  percolator  and  gradu- 
ally pour  Chloroform  upou  it  until  the  powder  is  exhausted.  Kecover 
the  Chloroform  by  distillation  from  a  water-bath  and  evaporate  the 
residue  in  a  tared  evaporating  dish  on  a  water-bath,  until  it  weighs 
15  Gm.  [old  form  230  grains] .  Dissolve  this  in  the  Flexilile  Collo- 
dion, and  set  it  aside  in  a  securely  corked  bottle,  and  in  a  cool  place, 
to  become  clear  by  settling.  Finally,  pour  off"  the  clear  portion  from 
any  sediment  which  may  have  deposited,  and  transfer  it  to  bottles, 
which  should  be  well  corked  and  sealed. 

Keep  the  Cantharidal  Collodion  iu  a  cool  place,  remote  from  lights 
or  fire. 

COLLODIUM   FLEXILE.  U.  S.    Flexible  Collodion 

Metric  Old  form 

♦Collodion 920  Qm.  8  oz.  av. 

Canada  Turpentine 50  Gm.  190  grains 

Castor  Oil 30  Qm.  115  grains 

To  make 1000  Qm.  about  9  oz.  av. 

Weigh  the  ingredients,  successively,  into  a  tared  bottle,  and  mix 
them  thoroughly. 

Keep  the  product  in  cork-stoppered  bottles,  iu  a  cool  place,  remote 
from  lights  or  fire. 

COLLODIUM   STYPTICUM.  U.S.     Styptic  Collodion 

Metric  Old  form 

•Tannic  Acid 20  Om.  365  grains 

Alcohol 5  Cc.  96  minims 

Ether 25  Cc.  1  fl.  oz. 

Collodion,  a  sufficient  quantity,  

To  make 100  Cc.  4  fl.  oz. 

Introduce  the  Tannic  Acid,  Alcohol,  and  Ether  into  a  graduated 
bottle,  agitate  the  mixture  until  the  Tannic  Acid  is  thoroughly  incor- 
porated and  partially  dissolved,  then  add  enough  Collodion  to  make 
up  the  volume  to  100  Cc.  [old  form  4  fl.  oz.],  and  shake  occasionally, 
until  the  Tannic  Acid  is  completely  dissolved. 

Keep  the  product  in  cork -stoppered  bottles,  in  a  cool  place,  remote 
from  lights  or  fire. 


CHAPTEE    XXV 

OLEAGINOUS   SOLUTIONS   OR   EXTERNAL   APPLICATIONS 

Linimenta     lAniments 

These  are  solutions  or  mixtures  of  various  substances  in  oily  or 
alcoholic  liquids,  iiiteuded  for  external  application,  and  usually 
applied  with  friction  and  rubbiug  of  the  skin.  There  are  eight  official 
liniments,  of  which  three  are  made  with  a  fixed  oil  as  the  base,  four 
with  alcohol  as  the  principal  liquid,  and  one  contains  oil  of  turpen- 
tine.    They  are  classified  as  follows: 


Official  Liniments 


Name 

Base 

Proportions 

Linimentum  Am- 

Oil 

350  Tc.  Ammonia  Water ;  60  Cc.  Alcohol ;  570  Co.  Cotton  Seed 

uonicC 

Oil ;  30  Cc.  Oleic  Acid 

Calcis 

Oil 

Equal  volumes  Lime  Water  and  Linseed  Oil 

Caraphorae 

Oil 

200  (Jm.  Camphor;  800  dm.  Cotton  Seed  Oil 

BelladonnaB 

Alcohol 

50  (Jin.  Caiiiplior ;  Fluidextract  of  Belladonna  to  make 
1000  Cc. 

Chloroformi 

Alcohol 

.•^00  Cc.  Chloroform  ;  700  Cc.  Soap  Liniment 

Saponis 

Alcohol 

fiO  (im.  Granulated  Soap;  45  Gm.  Camphor;  10  Cc.  Oil  of 
Rosemary  ;  725  Cc.  Alcohol;  Water  to  make  1000  Cc. 

Saponis  Mollis 

Alcohol 

650  (im.  Soft  Soap;  20  Cc.  Oil  of  Lavender  Flowers;  Alcohol 
to  make  1000  Cc. 

Terebinth  inaa 

Oil    of  Tur- 
pentine 

t)50  Gm.  Rosin  Cerate;  350  Gm.  Oil  of  Turpentine 

Unofficial  Liniments 


Name 


Linimentum    Aco- 
niti.  Br. 


CamphorsB 
Ammoniatum. 
Br. 


Crotonis.  Br. 
Hydrargyri.  Br. 


Opii.  Br. 


Pota-ssii  lodidi 
cum  Sapone. 
Br. 


Ingredients 


500  Gm.  Aconite  Root,  No.  40 
powder;  25  (im.  Camphor; 
Alcohol  to  make  750  Cc. 

50  Gm.  Camphor;  2.5  Cc.  Oil 
of  Lavender;  100  Cc.  Strong 
Solution  of  .Vmmonia  (32.5 
percent.)  ;  Alcohol  to  make 
400  Cc. 

20  Cc.  Croton  Oil ;  70  Cc.  Oil  of 
Cajuput;  70  Cc.  Alcohol 

30  (im.  Ointment  of  Mercury; 
10  Cc.  Strong  Solution  of  Am- 
monia (32.5  percent);  Lini- 
ment of  Camphor,  a  sufficient 
quantity 

50  Cc.  Tincture  of  Opium  ;  50 
Cc.  Liniment  of  Soap 

40  (im.  Curd  Soap;  30  Gm. 
Potassiuui  Iodide;  20  Cc. 
Glycerin ;  2.5  Cc.  Oil  of 
Lemon ;  200  Cc.  Distilled 
Water 
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Method  of  Preparation 


Percolate  the  Aconite  Root,  after  three  days 
macenition,  with  enough  Alcohol  to  make 
the  liquid,  after  the  Camphor  has  been 
dissolved,  measure  750  (^c. 

Dissolve  the  Camphor  and  the  Oil  of  Lav- 
ender in  240  Cc.  of  Alcohol,  add  the 
Strong  Solution  of  Ammonia  gradually 
and  Alcohol  to  make  400  Cc,  and  shake 
until  a  clear  solution  is  formed 

Mi.x  them 

Add  the  Strong  Solution  of  Ammonia  to 
enough  Tiiniment  of  Camphor  to  make  46 
Co.  ;  triturate  the  Ointment  of  Mercury 
with  enough  Liniment  of  Camphor  to 
make  45  Cc.     Mix  the  two  liquids 

.Mix,  set  aside  for  a  few  days,  and  filter 

Dissolve  the  Soap,  with  the  aid  of  a  gentle 
heat,  in  the  (ilyoerin  and  Water;  add 
the  solution  to  the  powdered  Potassium 
Iodide  in  a  mortar  and  triturate  until 
cold,  set  aside  for  an  hour,  and  then 
incorporate  the  Oil  of  Lem'^n 
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Unofficial  Liniments — Continued 


Linimentum  Sina- 
pis  Coinpositum. 
U.  S.  P.  1890 


Terebinthinse 
Aceticum.  Br. 


Ingredients 


30  Cc.  Volatile  Oil  of  Mustard; 
200  Cc.  Fluidextract  of  Meze- 
reuin;  60  Gm.  Camphor;  150 
Cc.  Castor  Oil ;  Alcohol  to 
make  1000  Cc. 

100  Cc.  Oil  of  Turpentine ;  25 
Cim.  (ilacial  Acetic  Acid  ;  100 
Cc.  Liniment  of  Camph6r 


Method  of  Preparation 


Dissolve  the  Camphor  in  500  Cc.  of  Alco- 
hol, add  successi\tely  the  Fluidextract, 
the  Oil  of  Mustard,  and  the  Castor  Oil, 
and  finally  Alcohol  to  make  1000  Cc. 

Mix  them 


LINIMENTUM   AMMONI/C.  U.S.     Ammonia  Liniment 

[Volatile  Liniment] 

Metric  Old  form 

•  Ammonia  Water 350  Cc.  11  fl.  oz.  1  fl.  dr. 

Alcohol 50  Cc.  1  fl.  oz.  5  fl.  dr. 

Cotton  Seed  Oil 570  Cc.  18  fl.  oz.  2  fl.  dr. 

Oleic  Acid 30  Cc.  1  fl.  oz. 

To  make 1000  Cc.  2  pints 

Mix  them  by  agitation  in  a  bottle,  which  should  be  well  stoppered. 
This  Liniment  should  be  freshly  prepared  when  wanted. 


LINIMENTUM   BELLADONN/E.  U.S.     Belladonna  Liniment 

Metric  Old  form 

'  Camphor 50  Gm.  180  grains 

Fluidextract  of  Belladonna  Root,  a  suflicient  quantity,  


To  make 1000  Cc. 


8  fl.  oz. 


Dissolve  the  Camphor  in  about  800  Cc.  [old  form  25^  fl.  oz.]  of 
the  Fluidextract,  and  then  add  enough  of  the  latter  to  make  the 
product  measure  1000  Cc  [old  form  2  pints] .     Mix  thoroughly. 


LINIMENTUM  CALCIS.  U.S.     Lime  Liniment 

[Carron  OiiJ 

Metrte 

•  Lime  Water SCO  Cc. 

Linseed  Oil  ...  | „£!^^  ^1" 

To  make 1000  Cc. 

Mix  them  by  agitation. 


Old  form 
1  pint 
1  pint 

2  pints 


LINIMENTUM   CAMPHOR/E.  U.S.    Camphor  Liniment 

Mi'tii.-  Old  form 

•Camphor,  in  coarse  powder 200  (Im.  2  oz.  av. 

Cotton  Seed  Oil 800  Qm.  8  oz.  av. 

To  make iOOO  Qm.  10  oz.  av. 

Tntrodnce  the  Camphor  and  the  Cotton  Seed  Oil  inio  a  suitable 
flask,  and  a|)i)ly  a  genth^  heat,  by  means  of  a  water-bath,  loosely  stop- 
pering the  llask  during  the  o])<'ralion.  Agitate  the  fliusk  owasiou- 
ally,  niitil  tin-  CaiiiplKW  is  dissolved. 
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LINIMENTUM  CHLOROFORMI.  U.S.    Chloroform  Liniment 

Jlftrir  (iM  form 

"Chloroform 300  Cc.  9i  fl.  oz. 

Soap  Liniment 700  Cc,  22^  fl.  oz. 

To  make 1000  Cc.  2  pints 

Mix  them  by  agitation. 

LINIMENTUM  SAPONIS.  U.S.    Soap  Liniment 

Motric  Old  form 

*  Soap,  dried  and  granulated 60  Qm.  2  oi.  av. 

Camphor,  in  small  pieces 45  Qm.  1  oz.  av.  220  gr. 

Oil  of  Rosemary 10  Cc.  154  minims 

Alcohol 725  Cc.  23  fl.  oz.  1  fl.  dr. 

Water,  a  suflBcient  quantity,  

To  make 1000  Cc.  2  pints 

Add  the  Soap  to  200  Cc.  [old  form  6i  fl.  oz.]  of  boiling  Water, 
heat  the  mixture  on  a  water-bath  until  a  clear  gelatinous  mass  result.s. 
Mix  this,  while  yet  warm,  with  500  Cc.  [old  form  1  pint]  of  Alcohol, 
and  stir  it  until  solution  is  effected.  Dissolve  the  Camphor  and  Oil 
of  Rosemary  in  225  Cc.  [old  form  7  fl.  oz.  1  fl.  dr.]  of  the  Alcohol 
by  agitation  in  a  bottle  ;  add  this  solution  to  the  warm  Soap  mix- 
ture ;  mix  thoroughly,  and,  if  necessary,  add  enough  Water  to  make 
the  product  measure  1000  Cc.  [old  form  2  pints] .  Set  it  aside  in  a 
cool  place  for  twenty-four  hours,  then  filter. 

LINIMENTUM  SAPONIS  MOLLIS.  U.S.     Liniment  of  Soft  Soap 

[Tincture  of  Green  Soap] 

Mptric  Old  form 

♦Soft  Soap 650  Qm.  21Joz.  av. 

Oil  of  Lavender  Flowers 20  Cc.  5    fl.  dr. 

Alcohol,  a  sufiicient  quantity,  , 

To  make 1000  Cc.  2  pints 

Mix  the  Oil  of  Lavender  Flowers  with  300  Cc.  [old  form  0^  fl.  oz.] 
of  Alcohol,  dissolve  in  this  the  Soft  Soap  by  stirring  or  agitation, 
and  set  the  solution  aside  for  twenty-four  hours.  Then  filter  it 
through  paper,  adding  sufficient  Alcohol  to  make  the  product  meavS- 
ure  1000  Cc.  [old  form  2  pints] . 

LINIMENTUM  TEREBINTHIN/E.  U.S.    Turpentine  Liniment 

Motrir  Old  form 

*  Rosin  Cerate    ...       650  Gm.  l."?  oz.  av. 

Oil  of  Turpentine 350  Qm.  7  oz.  av. 


To  make 1000  Qm.  20  oz.  av. 

Dissolve  the  Rosin  Cerate,  previously  melted  in  a  <lish  on  a  water- 
bath,  in  the  Oil  of  Turpentine,  and  mix  them  thoroughly. 

Oleata     Olratrfi 

The  official  oleates  are  liquid  prei)arations  made  by  dissolving 
metallic  salts  or  alkaloids  in  oleic  acid.  The  t«'rm  ohnite  is  also  used 
commercially  to  designate  solid  preparations  which  arc  supposed  to 
be  chemical  compounds  of  oleic  acid  with  various  bases.     (See  Part 
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V. )  The  official  oleates  are  not  assumed  to  be  definite  chemical 
compounds.  The  proportion  of  oleic  acid  is  excessive,  and  they 
must  be  regarded  as  solutions  of  the  medicating  agent  in  oleic  acid, 
the  latter  having  special  advantages  as  a  basis  for  administering  ex- 
ternal remedies,  being  more  readily  absorbed  than  most  of  the  fatty 
substances  used  in  making  ointments.     Five  oleates  are  ofiicial. 

Official  Oleates 


Kame 


Oleatum  Atropinae 

Cocainae 

Hydrargyri 

Quininfp 
A'eratrinae 


Proportions 


2  Gm.  Atropine;  2  Cc.  Alcohol;  50  Gm.  Oleic  Acid ;  Olive  Oil  to  make 

100  Gm. 
5  Gm.  Cocaine ;  5  Cc.  Alcohol ;  60  Gm.  Oleic  Acid  ;  Olive  Oil  to  make 

100  Gm. 
25  Gm.  Yellow  Mercuric  Oxide  ;  25  Cc.  Distilled  Water ;  Oleic  Acid  to 

make  100  Gm. 
25  Gm.  Quinine  ;  75  Gm.  Oleic  Acid 
2  Gm.  Veratrinc  ;  50  Gm.  Oleic  Acid  ;  Olive  Oil  to  make  100  Gm. 


Unofficial  Oleate 


Name 


Ingredients 


Method  of  Preparation 


Oleatum  Zinci. 
U.  S.  p.  1890 


50  Gm.  Zinc  Oxide ;  950 
Gm.  Oleic  Acid 


Incorporate  the  Zinc  Oxide  with  the  Oleic  Acid  con- 
tained in  R  porcelain  dish,  set  aside  for  three  hours, 
and  then  heat  on  a  water-bath,  frequently  stirring, 
until  dissolved 


OLEATUM   ATROPIN/E.  U.S.    Oleate  of  Atropine 

Milric  Old  form 

*  Atropine 2  Qm.  36  grains 

Alcohol 2  Cc.  ?>b  minims 

Oleic  Acid 50  Qm.  2  oz.  av. 

Olive  Oil,  a  suflScient  quantity. 

To  make 100  Qm.  4  oz.  a  v. 

Triturate  the  Atropine  in  a  tared  mortar  with  the  Alcohol,  tlien 
add  about  an  equal  volume  of  the  Oleic  Acid,  and,  after  warming 
the  mortar,  stir  until  the  Alcohol  has  evaporated,  add  the  remainder 
of  the  Oleic  Acid,  and  continue  stirring  until  the  Atropine  is  dis- 
solved ;  then  add  sufficient  Olive  Oil  to  make  the  product  weigh  100 
Gm.   [old  form  4  oz.  av.]. 


OLEATUM   COCAIN/E.  U.S.    Oleate  of  Cocaine 

Mptric  Old  fom 

"  Cocaine 5  Qm.  87i  grains 

Alcohol 5  Cc.  90     minims 

Oleic  Acid 50  Qm.  2    o/,.  av. 

Olive  Oil,  a  sufficient  quantity. 

To  make 100  Qm.  4  oz.  av. 

Triturate  the  Cocaine,  in  a  tared  mortar,  with  the  Alcohol,  then 
add  abf)ut  an  equal  volume  of  the  Oleic  Acid,  and,  after  wanning 
the  mortar,  .stir  until  the  Alcohol  has  evaporat«'d,  add  th«'  remainder 
of  the  Oleic  Acid,  and  continue  stirring  until    the  Cocaint^  is  dis- 
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solved  ;  then  add  sufficient  Olive  Oil  to  make  the  product  weigh  100 
Gm.  [old  form  4  oz.  av.]. 

OLEATUM   HYDRARQYRI.  U.S.    Oleate  of  Mercury 

.Metric  Old  form 

*  Yellow  Mercuric  Oxide,  in  very  fine  powder 25  Qm.  1  oz.  av. 

Distilled  Water 25  Cc.  1  fl.  oz. 

Oleic  Acid,  n  .suthcient  quantity, 

To  make 100  Qm.  4  oz.  av. 

Triturate  the  Yellow  Mercuric  Oxide  with  the  Distilled  Water  in 
a  tared  mortar  ;  add  70  Gm.  [old  form  2^  oz.  av.]  of  Oleic  Acid, 
and  mix  thoroughly  ;  warm  the  mortar  to  a  temperature  not  exceed- 
ing 50°  C.  [122°  F.],  stir  occasionally  until  the  water  has  evaporated, 
then  add,  if  necessary,  Oleic  Acid  to  make  100  Gm.  [old  form  4  oz. 
av.],  and  mix  thoroughly.  Avoid  contact  with  metallic  utensils; 
preserve  the  Oleat^j  iu  tightly  stoppered  bottles. 

OLEATUM  QUININ/E.  U.S.    Oleate  of  Quinine 

Metric 

*  Quinine 25  Qtr.. 

Oleic  Acid 75  Qm. 

To  make 100  Qm. 

Triturate  the  Quinine,  in  a  warm  mortar,  with  a  small  quantity  of 
the  Oleic  Acid  to  a  smooth  paste.  Then  add  the  remainder  of  the 
Oleic  Acid,  previously  warmed,  and  stir  frequently,  until  the 
Quinine  is  dissolved. 

OLEATUM  VERATRIN/E.  U.S.    Oleate  of  Veratrine 

Metric  01(1  form 

*  Veratrine 2  Qm.  35  grains 

Oleic  Acid 50  Qm.  2  oz.  av. 

Olive  Oil,  a  sufficient  quantity, 

To  make 100  Qm.  4  oz.  ar. 

Triturate  the  Veratrine  in  a  tared  mortar  with  about  5  Cc.  [old 
form  1|  fl.  dr.]  of  Olive  Oil,  and,  after  warming  the  mortar,  add 
the  Oleic  Acid,  and  continue  stirring  until  the  Veratrine  is  dissolved  ; 
then  add  sufficient  Olive  Oil  to  make  the  x>roduct  weigh  100  Gm. 
[old  form  4  oz.  av.]. 


Old  form 

1  oz. 

av. 

3  oz. 

av. 

4  oz. 

av. 

CHAPTER     XXVI 

AQUEOUS   LIQUIDS   MADE   BY    PERCOLATION   OR  MACERATION 
Infusa     Infusions 

Infusions  are  liquid  preparations  made  by  treating  vegetable  sub- 
stances with  either  hot  or  cold  water.  The  drug  is  not  subjected  to  the 
boiling  process,  although  it  is  common  to  pour  boiling  water  over  it ; 
the  whole  is  allowed  to  stand  in  a  close  vessel  until  cold.  While  the 
use  of  hot  water  has  the  advantage  of  saving  time  in  some  cases,  it 
is  often  objectionable  because  the  inert  principles  in  the  drug  are  dis- 
solved by  the  hot  water,  and  as  the  infusion  cools,  they  are  precip- 
itated out  in  such  a  very  finely  divided  condition  that  they  cannot  be 
readily  separated  by  eolation  or  filtration.  Cold  water  should  be 
selected  as  the  menstruum  when  the  drug  contains  a  valuable  volatile 
principle,  when  the  active  agent  is  injured  by  heat,  or  when  the 
desirable  principles  are  readily  soluble  in  water  of  ordinary  tempera- 
ture. The  time  required  to  make  the  infusion  must  be  considered, 
for  in  warm  weather  it  is  quite  possible  foi'  an  infusion  to  ferment  or 
decompose  before  it  is  finished. 

Pure  water  should  be  used  in  making  infusions,  and  large  quan- 
tities should  not  l)e  made  at  one  time  unless  demanded  for  immediate 
use,  as,  without  special  precautions  to  presei-ve  them,  they  soon 
become  deconi posed . 

Of  the  inert  principles  found  in  plants,  starch  is  extracted  by  hot 
water  and  albumen  by  cold  water,  whilst  gum,  sugar,  and  extractive 
are  dissolved  by.  both. 

In  making  infusions  the  drug  is  usually  coarsely  comminuted, 
sliced,  or  bruised.  Fine  powders  should  be  avoided  whenever  pos- 
sible, because  it  is  difficult  to  sei)arate  the  fine  particles  from  the  in- 
fusion ;  and  if  percolation  is  resoiled  to,  so  much  time  is  consumed 
in  the  opei-ation,  owing  to  the  swelling  of  the  ])owder,  that  decom- 
position may  set  in  before  the  preparation  is  finished.  The  number 
of  official  infusions  is  three.  Infusions  are  usually  made  in  four 
ways  :  1.  By  maceration.  2.  By  digestion.  3.  By  percolation.  4. 
By  diluting  fluidextracts. 

1.  By  Maceration. — This  is  the  process  which  is  most  frequently 
ust'd.  The  general  formula  of  the  IT.  S.  Pharmacopoeia,  which  is  here 
appended,  furnishes  a  model. 

General  Official  Formula  for  Infusions 

An  ordinary  Infusion,  the  strengtli  of  which  is  not  directed  by  the 
physician,  nor  sjn'cilied  by  the  Phai'macoi)(jeia,  shall  be  prepared  by 
the  foIl(jwing  formula  : 

Take  ..f                                                                                                                                    Mttrir  Old  form 

•The  Substance,  coiir^ely  couiuiinuted 50  Qm.  .■?65  grains 

Boiling  Water 1000  Cc.  1  pint 

Water,  a  -<iifricient  quantity, 

T.»  make 1000  Cc.  1  pint 
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Introduce  the  Substance  into  a  suitable  vessel  provided  with  a  cover, 
pour  upon  it  the  Boiling  Water,  cover  the  vessel  tightly,  and  let  it 
stand  for  half  an  hour  in  a  warm  place.  Then  strain  with  expres- 
sion, and  pass  enough  Water  through  the  strainer  to  make  the  Infu- 
sion measure  1000  Cc.  [old  form  1  pint]. 

Caution. — The  strength  of  Infusions  of  energetic  or  powerful  sub- 
stances should  be  specially  prescribed  by  the  physician. 

It  will  be  found  most  convenient  to  provide  special  apparatus  for 
making  infusions  by  maceration.  One  of  the  oldest  forms  is  known 
as  Alsop's  Infusion  Jar.  This  presents  a  very  neat  and  efi'ectual 
method  of  making  the  hot  infusions.  It  consists  of  an  earthen-ware 
mug,  represented  in  Fig.  480,  with  a  spout,  d,  proceeding  from  the 
bottom,  and  placed  closely  to  the  side  of  the  vessel  to  prevent  frac- 
ture ;  a  perforated  plate  or  diaphragm,  b,  supported  on  a  ledge,  c,  at 
about  one-quarter  or  one-third  of  the  height  of  the  vessel  from  the 
top  ;  and  a  lid,  a,  which  may  be  fastened  on  by  a  string  through 
holes//.  The  material  to  be  submitted  to  infusion  is  placed  on  the 
perforated  plate,  and  the  hot  water  poured  in  so  as  to  cover  it,  the 
vessel  having  been  previously  warmed,  so  as  not  to  chill  the  liquid. 
As  the  water  becomes  impregnated,  it  acquires  an  increased  specific 
gravity,  and  sinks  to  the  bottom,  its  place  being  supplied  by  the  un- 
saturated portion  ;  and  this  circulation  goes  on  until  the  whole  of  the 
soluble  matter  is  extract/cd.  In  order  to  maintain  a  due  warmtli,  the 
vessel  may  be  placed  upon  a  stove,  or  upon  an  iron  plate  near  the 
fire.  The  advantage  of  the  process  is  that  the  ma- 
terial is  subjected  to  the  solvent  power  of  the  least 
I  '^        m'     inipiegnated  portion  of  the  menstruum.     In  order 

M  (I  ^  that  the  vessel  may  be  adapted  for  the  preparation 

Fig.  433 


Fig. 432 


Fig.  430 


Alsop's  infusion  jar 

Fig.  431 


Squire's  infusion  mug 


Infusion  pitcher 


Infusion  mug  (liomo-made) 


of  different  quantities  of  infusions,  it  would  be  an  advantage  to  have 
ledges  arranged  within,  at  ditTerent  heights,  so  that  the  diaphragm 
may  be  supported  at  any  desired  point.     The  surface  of  the  liquid, 
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e,  should,  of  course,  always  be  above  the  medicinal  substance.  Tinned 
iron  or  metallic  vessels  are  unsuited  for  infusions  ;  they  are  particu- 
larly objectionable  when  the  drug  used  for  making  the  preparation 
contains  tannin,  gallic  acid,  or  an  astringent  substance.  The  liabil- 
ity of  iron  vessels  to  rust  constitutes  another  objection. 

Squire's  Infusion  Mug  differs  from  the  preceding  in  having  a  col- 
ander of  queen's- ware,  which  is  closely  covered  with  a  lid,  and  de- 
scends into  the  jar  so  as  to  form  a  diaphragm  for  the  support  of  the 
substance  to  be  infused.  It  has  the  advantage  that  the  material,  after 
having  been  exhausted,  may  be  lifted  out  without  disturbing  the  in- 
fusion. Fig.  431  shows  the  mug.  It  is  made  of  queen's- ware,  of  the 
capacity  of  one  pint,  B  ;  into  it  a  thimble  shaped  colander.  A,  de- 
scends, supported  on  the  rim  of  the  mug  by  a  projecting  ledge,  with 
a  carefully  fitted  cover,  C,  which  closes  the  whole.  The  substance 
to  be  submitted  to  infusion  is  introduced  into  the  colander  either 
before  or  after  it  has  been  fitted  to  the  mug  ;  the  water,  hot  or  cold, 
as  the  case  may  be,  is  then  poured  in  so  as  to  fill  the  lower  vessel  and 
cover  the  materials  in  the  upper  ;  and,  the  cover  having  been  applied, 
the  vessel  is  set  aside  for  the  length  of  time  required.  The  colander 
is  then  to  be  lifted  out,  and  the  infusion,  without  having  to  strain  it, 
is  ready  for  use. 

Fig.  432  represents  an  earthenware  infusion  pitcher,  which  may  be 
used  for  making  a  gallon  of  infusion  ;  it  is  useful  where  there  is  a 
large  demand.  Its  principle  of  action  is  similar  to  that  of  Squire's 
infusion  mug.  A  still  better  and  cheaper  apparatus  may  be  made 
by  the  pharmacist  himself,  by  selecting  a  queen'-s-ware  or  porcelain 
tea-  or  colfee-pot.  A,  as  in  Fig.  433,  and  if  a  hole  is  bored  with  the 
broken  end  of  a  small  file  through  the  top,  close  to  the  handle,  a 
copper  wire  may  be  passed  through  the  hole  and  around  the  handle, 
and  made  to  terminate  in  a  hook.  The  material  to  be  infused  is 
loosely  tied  up  in  a  square  piece  of  cheese  cloth  (coarse,  thin  muslin) 
and  suspended  from  the  hook  ;  the  hot  water  soon  penetrates  all 
parts  of  the  drug  and  dissolves  (mt  the  soluble  principles  by  circula- 
tory disphioemenl.  This  method  has  the  great  advantage  that  no 
further  straining  is  needed,  as  the  bag  retains  the  solid  undissolved 
portion  ;  the  bag  may  be  pressed  and  the  contents  then  thrown  away. 


Official  Infusions  made  by  Maceration 


Name 


Infusum  Digitalis 


ScnniB  Composi- 
tuin 


IngredientH 


15  Om.  DiRitftlis:  150  Cc.  Cinnnmon  M'nter  :  100 
Pr.  Alcohol  :  500  Cc.  Boiling  Wnfer  ;  Cold  Water 
to  inakn  1000  (V. 

60  (im.  Senna:  120  (3in.  Mnnnn  ;  120  Om.  Mbr- 
nosium  SiilpJinto  ;  20  Oni.  Fennol  :  800  Cc.  Uoil- 
ing  Water;  Col<l  Wiitcr  to  miike  1000  Cc. 


Use  and  Pow 


Diuretic,  cardiac  stinn- 
ulant,  fjii  (8  Cc.) 

Pnrpntive,  f5>i  ♦" 
fjiv  (60  Cc.  to  120 
Cc.) 


2.  By  Di]2festion. — The  procefw  of  digefffion  consists  in  subjecting 
the  substance  to  tJie  continued  action  of  moderate  heat  l«>low  the 
boiling  tfiujXM'ature.  In  making  infusions  digestion  is  often  very 
useful,  although  it  may  not  be  directed  in  the  formula.  It  generally 
enflfices  to  place  the  infusion  vessel  (see  Fig.  433)  upon  a  moderately 
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hot  portion  of  the  stove  plate,  or  upon  the  floor  near  the  stove  or 
source  of  heat. 

3.  By  Percolation. — This  method  of  making  infusions  is  by  far  the 
most  satisfactory,  and  should  be  used  whenever  possible.  It  should 
be  selected  when  the  desirable  principles  are  easily  dissolved  in  water, 
and  when  the  amount  of  menstruum  is  amply  sufficient  to  exhaust 
the  drug  thoroughly.  Percolation  presents  the  advantages  of  fur- 
nishing a  finished  preparation,  straining  being  unnecessai-y.  Again, 
precipitation  from  the  deposition  of  inert  principles  after  the  infusion 
has  been  strained,  due  to  the  i>rinciples  being  soluble  in  hot  water 
but  insoluble  in  cold  water,  is  avoided.  The  chief  drawback  to  the 
adoption  of  percolation  in  making  infusions  is  the  length  of  time  it 
takes  to  exhaust  the  drug  with  water.  Infusions  are  generally  extem- 
poraneous preparations,  and  they  are  frequently  desired  quickly  ; 
hence  the  process  of  maceration  is  often  selected  in  preference. 

Official  Infusion  made  by  Percolation 


Ingredients 


Use  and  Dose 


Infusum         Pruiii 
Virginiana; 


40  Gm.  Wild  Cherry  ; 
make  1000  Cc. 


50  Cc.  Glycerin ;  Water  to 


Tonic,  f^ii  (60  Cc.) 


Fig.  434 


Preservation  of  Infusions. — The  difficulty  in  preserving  infusions 
arises  from  the  decomposition  of  the  principles  which  are  extracted 
by  water  and  retained  in  the  preparation.  If  sufficient  alcohol  is 
added  to  prevent  decomposition,  the  therapeutic  action  of  the  infu- 
sion is  usually  interfered  with,  owing  to  the  comparatively  large 
proportion  of  spirit  contained  in  the  dose.  Alcohol  is  successfully 
used  in  preparations  like  infusion  of  gentian,  orange  peel,  etc.,  or 
simple  tonics.  If  an  antiseptic,  like  boric  acid,  salicylic  acid,  so- 
diiun  benzoate,  or  phenol,  is  used,  the  same  objection  exists, — the 
interference  due  to  the  therapeutic  action  of  the 
antiseptic. 

It  has  been  proved  that  infusions  may  be  pre- 
served for  a  long  time  if  they  are  protected  from 
the  microscopic  organisms  wliich  float  in  the  air. 
A  simple  method  is  to  heat  the  infnsion  contained 
in  the  bottle  gradually  to  the  boiling  point,  in 
order  to  destroy  any  of  tlie  spores  that  may  be 
present,  and  then  to  transfer  it  at  once  to  small 
bottles,  which  arc  filled  to  the  brim,  the  corks 
forced  in  and  tied  over,  and  the  cork,  lip,  and 
neck  of  each  bottle  di]>ped  into  hot  sealing  wax. 
A  useful  modification  of  Almen's  method  consists 
in  heating  to  the  boiling  point  the  infusion  con- 
tained in  a  bottle  in  a  Mater  bath.  The  rubber 
cork  of  the  bottle  is  perforated  so  as  to  admit  a 
long  bent  tube  and  a  short  tube  ;  the  short  tube  is 
loosely  filled  with  cotton,  the  long  limb  of  the  bent  tube  is  passed 
through  tlie  cork,  and  a  rubber  tub(»  with  a  i)inchcock  attached,  as 
shown  in  Fig.  434.     The  cotton  permits  the  admission  of  air  into 
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the  bottle,  but  excludes  spores  and  dust.  The  infusion  may  be  drawn 
as  wanted  from  the  bottle  by  the  rubber  tube  and  syphon,  the  flow 
being  controlled  by  the  pinchcock  and  started  by  suction. 

Infusions  from  Fluidextracts — The  habit  of  making  infusions 
from  concentrated  alcoholic  tinctures  or  fluidextracts  is  improper 
and  uujustitiable,  except  in  those  few  cases  in  which  the  active  and 
desirable  principles  of  the  drug  are  equally  soluble  in  alcohol  and  in 
water,  or  in  the  menstrua  used  for  both  fluidextract  and  infusion. 
This  is  well  illustrated  in  those  preparations  in  which  the  activity 
of  the  drug  is  due  to  resinous  bodies.  Alcoholic  menstrua  here  are 
necessary  to  dissolve  the  resins,  and  if  such  a  fluidextract  is  added 
to  water,  precipitation  takes  place  and  the  filtered  infusion  is  worth- 
less. If  the  precipitate  is  inert  or  does  not  carry  down  with  it  any 
portion  of  the  active  principle,  and  is  readily  separated,  the  only 
objection  to  the  infusion  is  the  presence  of  the  alcohol,  which  may 
or  may  not  seriously  interfere  with  the  therapeutic  action,  according 
as  the  quantity  present  is  large  or  small.  The  saving  in  time  and 
labor  by  making  infusions  in  this  way  is  the  cause  of  the  frequent 
employment  of  this  method,  but  it  should  never  be  iised  if  the  thera- 
peutic action  of  the  drug  is  weakened  thereby.  The  substitution  of 
a  fluidextract  infusion  in  a  prescription  for  one  directed  to  be  made 
by  the  ofiicial  process  is  very  reprehensible. 

The  introduction  into  the  British  Pharmacoiioeia  (1898)  of  concen- 
trated infusions  made  by  percolation  usually  with  20  percent,  alco- 
hol (see  Table  on  p.  281)  has  provoked  some  criticism  on  account  of 
their  instability  through  precipitation. 

Infusa     Infusions 

General  Official  Formula. — An  ordinary  infusion,  the  strength  of 
which  is  not  directed  by  the  i^hysician,  nor  specified  by  the  Pharma- 
copoeia, shall  be  prepared  by  the  following  formula  : 

Tnkc  of  Mrtric  Old  form 

•The  Substance,  coarsely  comminuted 50  Qm.  365  grains 

Boiling  Water 1000  Cc.  1  pint 

Water,  a  sufticicnt  quantity, 

To  make 1000  Cc.  1  pint 

Introduce  tlie  snl)stanco  into  a  suitable  acsscI  provided  with  a 
cover,  pour  upon  it  the  Boiling  Wat<'r,  cover  th«»  vessel  tiglilly,  and 
let  it  stand  fur  half  an  hour  in  a  Mann  ])Ia<'e.  Then  strain  with  ex- 
pression, and  ])ass  enough  AN'ater  Ihiough  the  strainer  to  make  the 
Infusion  measure  1000  ('c.  [ohi  form  1  pint]. 

Caniion. — The  strength  of  Infusions  of  energetic  or  powerful  sub- 
stances should  be  specially  prescribed  by  the  physician. 

INFUSUM   DIGITALIS.  U.S.     Infusion  of  Digitalis 

Mrtric  Old  form 

•  Digitalis,  bruised 15  Gm.  \  oz.  av. 

Alcohol 100  Cc.  .3J  fl.  oz. 

Cinnamon  Water 150  Cc.  ft    fl.  oz. 

FtoilinK  Water SCO  Cc.  1    pint 

Cold  Water,  ;i    iinMinit  <|uiintity,  


To  niBk«' 1000  Cc.  2  pinf.8 
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Upon  the  Digitalis,  contained  in  a  suitable  vevSsel,  pour  the  Boiling 
Water,  and  allow  it  to  macerate  for  one  hour.  Then  strain,  a<ld  the 
Alcohol  and  Cinnamon  Water  to  the  strained  liquid,  and  piuss  enough 
Cold  Water  through  the  residue  on  the  strainer  to  make  the  product 
measure  1000  Cc.  [old  form  2  pints].     Mix  well. 

Average  dose. —  2  fluidrachms  (8  Cc. ). 

INFUSUM  PRUNI   VIRGINIAN/E.  U.S.     Infusion  of  Wild  Cherry 

Metric  Old  form 

♦  Wild  Cherry,  in  No.  20  powder 40  Gm.  1    oz.  av.  147  gr. 

Glycerin 50  Cc.  IJ  ti-  oz. 

Water,  a  suffit-ient  quantity, 

To  make 1000  Cc.  2  pints 

Moisten  the  powder  with  60  Cc.  [old  form  2  fl.  oz.  ]  of  ^Yater,  and 
allow  it  to  macerate  for  one  hour ;  then  pack  it  firmly  in  a  conical 
glass  percolator,  and,  having  placed  the  Glycerin  in  the  receiving  bot- 
tle, gradually  pour  Water  upon  the  powder  and  continue  percolation 
until  the  Infusion  measures  1000  Cc.  [old  form  2  pints].     Mix  well. 

Average  dose. —  2  fluidounces  (60  Cc. ). 

INFUSUM  SENN/E  COMPOSITUM.  U.S.    Compound   Infusion  of  Senna 

Metric  Old  foriu 

*  Senna 60  Qm.  2    oz.  av. 

Manna 120  Qm.  4    oz.  av. 

Magnesium  Sulphate 120  Qm.  4    oz.  av. 

Fennel,  bruised 20  Qm.  292    grains 

Boiling  Water 800  Cc.  25J  fl.  oz. 

Cold  Water,  a  sufficient  quantity, 

To  make 1000  Cc.  2  pinU 

Upon  the  Senna,  Manna,  and  Fennel,  contained  in  a  suitable  vessel, 
pour  the  Boiling  Water,  and  allow  it  to  macerate  for  half  an  hour. 
Then  strain  with  expression,  dissolve  the  Magnesium  Sulphate  in  the 
Infusion,  and  again  strain.  Lastly,  add  enough  Cold  Water  through 
the  strainer  to  make  the  Infusion  measure  1000  Cc.  [old  form  2  pints] . 

Average  dose. —  4  fluidounces  (120  Cc. ). 

Unofficial  Infusions 


Name 

Ingredients 

Method  of  Preparation 

Infusuni  Aurantii. 

50    fJin.  Dried  Bitter  Oranjfe   Peel  ; 

Infuse  in  a  covered  vessel  for  fifteen 

Br. 

1(10(1  Cc.  builinj,'  Distilled  Water 

minutes  ;  strain 

Aurantii      Com- 

25  dm.    Dried  Bitter  Orange  Peel ; 

Infuse  in  a  covered  vessel  for  fifteen 

positum.  Br. 

12.5  «m.  Fresh  Lemon   Peel;  6.26 
(im.  Cloves,  bruised  ;   1000  Cc.  boil- 
ing Distilled  Water 

minutes ;  strain 

Bucbu.  Br. 

50  (Jm.  Buchu  Leaves  ;  1000  Cc.  boil- 

Infuse in  a  covered  vessel  for  fifteen 

ing  Distilled  Water 

minutes ;  strain 

Calumbaj.  Br. 

50  Gni.  Columba  Root ;  1000  Cc.  boil- 
ing Distilled  Water 

Infuse  for  half  an  hour  ;  strain 

Caryophylli.  Br. 

25   (Jm.   Cloves,    bruised;    1000    Cc. 

Infuse  in  a  covered  vessel  for  fifteen 

boiling  Distilled  Water 

minutes  ;  strain 

Cascarillae.  Br. 

50  (Jm.  Cascarilla;  1000   Cc.  boiling 

Infuse  in  a  covered  vessel  for  fifteen 

Distilled  Water 

minutes  ;  strain 

ChiratiB.  Br. 

50  Urn.   Chiretta  ;  1000  Cc.  boiling 

Infuse  in  a  covered  vessel  for  fifteen 

Distilled  Water 

minutes  ;  strain 

Cinchonae.    U.S. 

60  dm.  Cinchona  ;  10  Cc.  Aromatic 

Percolate  the  Cinchona  with  Water. 

P.  1890 

Sulphuric   Acid;   Water    to    make 

to  which  the  Acid  has  been  added, 

1000  Gc. 

to  make  1000  Cc.  of  Infusion 
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Infusum  Cuspiiriie. 
Br. 
Ergotae.   Br. 

GentianiB    Coui- 
posituui.  Br. 

KrameritB.  Br. 

Lupuli.  Br. 

Quassise.  Br. 

Rhei.  Br. 

RosEB     Acidum. 
Br. 

Scoparii.  Br. 
Senegse.  Br. 
Sennse.  Br. 

Serpentarise.  Br. 

Uvae  Ursi.  Br. 


Ingredients 


50  Gm.  Cusparia  Bark;  1000  Cc. 
boiling  Distilled  Water 

50  Gm.  Ergot,  freshly  crushe<l  ;  1001) 
Cc.  boiling  Distilled  Water 

12.5  Gni.  Gentian  Root,  sliced;  12.5 
Gm.  Dried  Bitter  Orange  I'eel ;  25 
Gm.  Fresh  Lemon  Peel ;  1000  Cc. 
boiling  Distilled  Water 

50  Gm.  Krameria  Root,  bruised; 
1000  Cc.  boiling  Distilled  Water 

50  Gm.  Hops  ;  1000  Cc.  boiling  Dis- 
tilled Water 

10  Gm.  Quassia  Wood,  rasped  ;  1000 
Cc.  boiling  Distilled  Water 

50  Gm.  Rhubarb  Root,  sliced  ;  1000 
Cc.  boiling  Distilled  Water 

25  Gm.  dried  Red-Rose  Petals;  12.5 
Cc.  Diluted  Sulphuric  Acid  ;  1000 
Cc.  boiling  Distilled  Water 

100  Gm.  Broom  Tops,  bruised;  1000 

boiling  Distilled  Water 
50  Gm.  Senega  Root,  No.  10  powder  ; 

1000  Cc.  boiling  Distilled  Water 
100   Gu).   Senna;  6.25  Gm.  Ginger, 

sliced;  1000   Cc.   boiling   Distilled 

Water 
60  (im.  Serpentary  Rhizome,  No.  10 

powder  ;  1000  Cc.  boiling  Distilled 

Water 
50   (iiii.   Bearberry  Leaves,  bruised  ; 

1000  Cc.  boiling  Distilled  Water 


Method  of  Preparation 


Infuse  in  a  covered  vessel  for  fifteen 

minutes  ;  strain 
Inl'use  in  a  covered  vessel  for  fifteen 

minutes  ;  strain 
Infuse  in  a  covered  vessel  for  fifteen 

minutes  ;  strain 


Infuse  in  a  covered  vessel  for  fifteen 

minutes  ;   strain 
Infuse  in  a  covered  vessel  for  fifteen 

minutes  :   strain 
Infuse  in  a  covered  vessel  for  fifteen 

minutes  ;  strain 
Infuse  in  a  covered  vessel  for  fifteen 

minutes  ;  strain 
Infuse   the    Red-Rose   Petals  in  the 

Water,  to  which  the  Acid  has  been 

added,  in  a  closed  vessel  during  fif- 
teen minutes  ;  strain 
Infuse  in  a  covered  vessel  for  fifteen 

minutes  ;  strain 
Infuse  in  a  covered  vessel  for  half  an 

hour ;  strain 
Infuse  in  a  covered  vessel  for  fifteen 

minutes ;  strain 

Infuse  in  a  covered  vessel  for  fifteen 
minutes ;  strain 

Infuse  in  a  covered  vessel  for  fifteen 
minutes  ;  strain 


I^OTE. — Processes  for  some  largely  used  unofficial  infusions  are 
appended. 

INFUSUM  QENTIAN/E  COMPOSITUM.  U.  S.  1H70.    Compound  Infusion 

of  Gentian  Metric  U.  S.  1870 

Gentian,  in  moderately  coarse  powder 16  Qm.  J  troy  oz. 

Bitter  Orange  Peel,  in  moderately  coarse  powder 4  Om,  60    grains 

Coriander,  in  moderately  coarse  powder 4  Qm.  60    grains 

Alcohol 60  Cc.  2    H.  oz. 

Water,  a  suflScient  quantity 

Mix  the  Alcohol  witli  fourteen  fluidounces  of  Water  (435  Cc. 
metric),  and,  having  moistened  the  mixed  powders  with  three 
fluidrachms  (12  Cc.  metric)  of  the  menstruum,  pack  tliem  firmly 
in  a  conical  percolator,  and  gradually  i)our  n])on  them,  first,  the  re- 
mainder of  the  menstruum,  and  afterwards  Water,  until  the  filtered 
liquid  measures  a  pint  (HOO  Cc.  melrie). 

Average  doHc. —  4  fluidrachms  (Ifi  Cc. ). 

INFUSUM   QENTIAN/E  COMPOSITUM   FORTIUS.     Concentrated 
Compound  Infusion  of  Gentian  (quadruple  strength) 

Mrtric- 

Qentlan,  In   ni'idorntcly  coarse  powder      64  Qm.  2    troy  02. 

Bitter  Orange  Peel,  in  moderately  coarse  powder 16  Om.  i  troy  oi. 

Coriander,  in  moderately  ooarse  powder 16  Qm.  J  troy  0%. 

Alcohol 60  Cc.  2    fl.  oz. 

Water 435  Cc.  14    fl.  oz. 
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Mix  tlie  Alcohol  with  the  Water,  and,  having  moistened  the  mixed 
powders  with  one  Jluidoimee  (30  Cc.  nietiic;  of  the  menstruum,  pack 
them  firmly  in  a  conical  percolator,  and  gradually  pour  upon  them, 
first,  the  remainder  of  the  menstruum,  and  afterwards  Water,  until 
the  filtered  liquid  measures  a  pint  (500  Cc.  metric;.  This  prepara- 
tion keeps  well,  is  four  times  the  strength  of  the  U.  S.  P.  1870  infu- 
sion^  and  may  be  diluted  with  Water  containing  Alcohol  in  the  same 
proportion  (1  Alcohol,  7  Water)  when  Compound  Infusion  of  Gen- 
tian is  prescribed.  If  water  alone  is  used  to  dilute  it,  a  i>recipitate 
is  apt  to  occur. 

INFUSUM   ROS/C  COMPOSITUM.  U.S.  1870.    Compound  Infusion  of 

Rose 

Metric  U.  S.  1870- 

Red  Rose,  <lrie(l  petals 16  Qm.  ^  troy  oz. 

Diluted  Sulphuric  Acid 12  Cc.  .3    fl.  dr. 

Sugar,  in  coiirsf  i)owikT      48  Qm.  IJ  troj- oz. 

Boiling  Water 1250  Cc.  2i  pints 

Pour  the  Water  upon  the  Eose,  in  a  covered  glass  or  porcelain 
vessel  ;  add  the  Acid,  and  macerate  for  lialf  an  hour.  Lastly,  dis- 
solve the  Sugar  in  the  liquid,  and  strain. 

INFUSUM   SALVI/C.  U.S.  1870.     Infusion  of  Sage 

3IPtric  V.  S.  1870 

Sage 16  Gm.  J  troy  oz. 

Boiling  Water 500  Cc.  1    pint 

Macerate  for  half  an  hour  in  a  covered  vessel,  and  strain. 

Decocta     Decoctions 

Decoctions  are  liquid  preparations  made  by  boiling  vegetable  sub- 
stances with  water.  The  object  sought  iu  preparing  decoctions  is 
to  secure,  in  aqueous  solution,  the  soluble  active  principles  of  drugs 
which  are  not  injured  by  heat.  It  is  obvious  that  very  few  drugs  are 
suited  to  this  form  of  administration  ;  and  decoctions  are  rapidly 
declining  in  favor.  Hot  infusion  will  generally  afford  a  means  of 
obtaining  all  the  benefits  that  are  derived  from  boiling  the  drug 
with  water,  while  the  prolonged  action  of  boiling  water  generally 

Fig.  436 
Fig.  435 


Block  tin  decortion  vessel  Brass  water  bath 

exercises  a  dissociating  effect  upon  the  active  principles.  The 
disadvantages  of  hot  infusions  are  possessed  in  a  more  marked 
degree  by  decoctions  (see  page  32G).  In  compound  decoctions  the 
ingredients  are  preferably  added  at  different  jieriods  of  the  opera- 
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tioii,  the  hard,  ligneous  drugs  being  added  first,  and  the  aromatics, 
or  tliose  containing  volatile  oils,  at  the  close  of  the  process,  so  that 
loss  of  activity  of  the  latter  may  not  ensue. 

The  earthenware  or  jjorcelain  vessels  used  in  preparing  infusions 
are  preferred  for  decoctions  (see  page  327),  as  they  will  bear  the 
heat  of  boiling  water,  if  heated  gradually.  Fig.  435  shows  a  block- 
tin  vessel  employed  for  preparing  decoctions,  used  largely  in  Ger- 
many, and  to  some  extent  here.  It  is  preferably  used  in  connection 
with  the  brass  water  bath,  K  (see  Fig.  436;.  The  rim,  F,  is  some- 
what flexible,  while  a  small  aperture  permits  the  escape  of  steam. 
The  empyreumatic  odor  which  many  decoctions  possess  when  made 
over  a  naked  fire,  and  caused  by  particles  adhering  to  the  bottom  of 
the  vessel  and  becoming  charred,  is  avoided  by  the  use  of  the  water 
bath. 

Iron  vessels  are  not  used  advantageously,  because  of  the  discolora- 
tion which  is  caused  by  the  tannin  of  astringent  drugs  reacting  with 
the  iron. 

A  general  formula  for  decoctions  will  be  found  in  the  U.  S.  P. 
(8th  Rev.),  but  special  formulas  were  not  introduced  (see  below). 

DECOCTA.  U.S.     Decoctions 

General  Formula  U.  S.  P.— An  ordinary  Decoction,  the  strength  of 
which  is  not  directed  by  the  physician,  shall  be  prepared  by  the 
following  formula  : 

Take  of  Mrtric  Old  form 

*The  Substance,  coarsely  comminuted SO  Qm.  365  grains 

Water,  a  sufficient  quantity, 

To  make 1000  Cc.                  1  pint 

Introduce  the  Substance  into  a  suitable  vessel  provided  with  a 
cover,  pour  upon  it  1000  Cc.  [old  form  1  pint]  of  cold  Water,  cover 
it  well,  and  boil  for  fifteen  minutes.  Then  allow  it  to  cool  to  about 
40°  C.  (104°  F. ),  express,  strain  the  expressed  liquid,  and  pass 
enough  cold  Water  through  the  strainer  to  make  the  product  measure 
1000  Cc.   [old  form  1  pint]. 

Caution. — The  strength  of  Decoctions  of  energetic  or  powerful 
substances  should  be  specially  prescribed  by  the  physician. 

Note. — Processes  for  two  largely  used  unofficial  decoctions  are 
appended. 

DECOCTUM    SARSAPARILL/G    COMPOSITUM    FORTIUS.    P.G.     Zltt- 
mann's  Decoction   (Stronger) 

M.lrir  Old  form 

Sarsaparilla,  lut 20  Qm.  2  oz.  av. 

Water 520  Cc,  60  fl.  ox. 

Digest  for  twenty-four  hours,  and,  having  added 

Mi'frio  Old  form 

Sugar 1   Qm.  44  >triiin» 

Alum 1   Qm.  44  grains 

expose  them  in  a  covered  vessel,  with  oc<'asional  stirring,  for  three 
hours,  to  the  boat  of  boiling  water  ;  then  add  to  the  mixture 
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Metric  Old  form 

Anise,  bruised 1  Qm.  44    grains 

Fennel,  bruised 1  Om.  44    grains 

Senna,  cut 5  Qm.  j  oz.  av. 

Liquorice  Root,  cut 2  Qm.  88    grains 

Digest  for  a  quarter  of  an  hour,  and  strain  the  liquid  with  expres- 
sion. Allow  the  Decoction  to  settle  ;  then  pour  olf  the  liquid,  and, 
by  the  addition  of  water,  bring  it  to  500  Cc.  [or  3  pints]. 


DECOCTUM  SARSAPARILL/C  COMPOSITUM  MITIUS.  P.  G.    Zittmann's 

Decoction   (Milder) 

Metrit  Old  form 

Sarsaparllla,  cut 10  Qm.  1  oz.  av. 

Water 480  Cc.  46  fl.  oz. 

Digest  for  twenty-four  hours,  and  expose  in  a  covered  vessel,  with 
occasional  stirring,  for  three  hours,  to  the  heat  of  boiling  water  on  a 
water  bath.     Then  add  to  the  decoction  : 

Metric  Old  form 

Lemon  Peel,  cut 1  Qm.  44  grains 

Cinnamon,  bruised I   Qm.  44  grains 

Cardamom,  bruised 1   Qm.  44  grains 

Liquorice  Root,  cut 1  Qm.  44  grains 

Digest  for  a  quarter  of  an  hour,  and  strain  the  liquid  with  expres- 
sion. Allow  the  Decoction  to  settle  ;  then  pour  off  the  liquid,  and, 
by  the  addition  of  water,  bring  it  to  500  Cc.  [or  3  pints] . 

Unofficial  Decoctions 


Name 


Ingredients 


Decoctuin  Aloes 
Composi- 
tuui.  Br. 


Cetrariae. 

U.S.  P.  1890 


Granati    Cor- 
ticis.  Br. 

Haematoxyli. 
Br. 


SarsaparilliB 
Coinposi- 
tum.  U.S.P. 
1890 


10  Gm.  Extract  Barbadoes 
Aloes  ;  5  Gm.  each  of  Myrrh, 
Saffron,  and  Potiussium  Car- 
bonate; 40  (Jm.  Extract 
Liquorice ;  300  Cc.  Com- 
pound Tincfture  of  Carda- 
moms ;  Distilled  Water  to 
make  1000  Cc. 

50  Gm.  Cetraria ;  Water  to 
make  1000  Oe. 


200  Gm.  Pomegranate  Bark, 
No.  10  powder ;  Distilled 
Water  to  make  1000  Cc. 

50  Gm.  Logwood,  in  chips ; 
8  Gm.  Cinnamon  Bark, 
bruised  :  Distilled  Water  to 
make  1000  Cc. 

100  (Jm.  Sarsaparilla,  bruised  ; 
20  Gm.  Sassafras,  No.  20 
powder;  20  Gm.  rasped 
Guaiacum  Wood ;  20  (Jm. 
bruised  Glycyrrhiza;  10  Gm. 
bruiseil  Mezereum;  Water 
to  make  1000  Cc. 


Method  of  Preparation 


Coarsely  powder  the  Extract  of  Aloes  and 
Myrrh  and  boil  them  with  the  Potassium 
Carbonate  and  Extract  of  Liquorice,  in  400 
Cc.  of  Water,  for  five  minutes,  then  add  the 
Saffron  and  when  cold  the  Compound  Tinc- 
ture of  Cardamoms.  Set  aside  for  two  hours, 
strain,  and  add  Distilled  Water  to  make  1000 
Oc. 

Infuse  the  Cetraria,  during  half  an  hour,  with 
400  Cc.  Cold  Water,  express,  and  throw  the 
liquid  away.  Boil  the  residue  with  1000  Cc. 
of  Water  for  thirty  minutes,  strain,  and  add 
Water  to  make  1000  Cc. 

Boil  the  Pomegranate  Bark  with  1200  Cc.  of 
Water  for  ten  minutes,  strain  and  add  Water 
to  make  1000  Cc. 

Boil  the  Logwood  with  1200  Cc.  of  Water  for 
ten  minutes,  adding  the  Cinnamon  Bark  to- 
ward the  end  of  the  time,  strain,  and  add 
Water  tr)  make  1000  Cc. 

Boil  the  Sarsaparilla  and  (Juaiacum  Wood  for 
thirty  minutes  with  1000  Co.  of  Water,  add  the 
Sassafras.  Glycyrrhiza,  and  Mezereum,  cover 
and  macerate  for  two  hours.  Finally,  strain 
and  add  Cold  Water  to  make  lOUU  Cc. 


CHAPTER    XXVII 

ALCOHOLIC   LIQUIDS   MADE    BY   PERCOLATION  OR  MACERATION 

Tincturas     Tinctures 

Tinctures  are  alcoliolic  solutions  of  medicinal  substances.  They 
differ  from  spirits  in  being  made  from  non-volaiile  bodies,  there  being 
but  one  official  exception  to  this  rule. '  They  arc  made  by  percolation, 
maceration,  solution,  or  dilution,  and  the  menstrua  employed  in  the 
official  tinctures  are  alcohol,  diluted  alcohol  of  various  strengths, 
aromatic  spirit  of  ammonia,  or  mixtures  of  alcohol,  water,  and  glycerin. 
The  official  tinctures  are  sixty-four  in  number.  In  some  unofficial 
tinctures,  ether,  spirit  of  ether,  ammoniated  alcohol,  and  spirit  of 
nitrous  ether  are  used.  The  use  of  alcohol  as  a  solvent  for  the  active 
or  useful  princii)les  in  drugs  has  been  practised  for  many  years,  but 
it  has  required  a  long  time  and  much  experience  to  determine  the 
proper  proportion  of  water  to  dilute  the  alcohol  so  that  the  menstrua 
should  thoroughly  exhaust  the  drugs  without  extracting  the  inert 
principles,  and  yet  contain  sufficient  alcohol  to  secure  permanent 
preparations  that  will  not  deposit  in  time  a  portion  of  their  active 
constituents.  The  advantages  of  alcohol  as  a  menstauum  have  been 
proved  so  thoroughly,  that  the  use  of  aqueous  preparations  has  greatly 
declined  in  this  country  ;  and  yet  there  are  some  instances,  particu- 
larly in  the  case  of  the  weak  tinctures  and  tliose  requiring  a  large 
dose,  in  which  the  therapeutic  action  of  the  menstruum  almost  equals 
that  of  the  drug.  In  these  cases,  however,  the  physician  may  prefer 
the  fluidextract  when  he  does  not  desire  the  stimulating  action  of  the 
alcohol  in  the  tincture. 

In  selecting  the  menstrua  the  proportion  of  water  in  each  case  was 
made  as  great  as  possible  without  endangering  the  permanency  of  the 
preparation,  one  especial  advantage  being  that  such  tinctures  may  be 
added  in  small  proportions  to  aciueous  preparations  without  serious 
precii)itation.  In  tliis  respect  tinctures  have  usually  a  great  ;idvan- 
tage  over  fluidextract s,  and  weaker  al(;oholic  mensti'ua  are  often  used 
succcwssfully  for  tinctures  when  such  would  be  entirely  unsuital)le  for 
fluidextracts,  because  the  tincture,  on  account  of  its  comi)arative 
weakness,  having  a  much  larger  ])roportion  of  menstruum  than  the 
fluidextract  with  which  to  exhaust  the  drug,  may  have  tlu'  excess  over 
the  proportion  of  alcohol  used  in  the  tluidextract  made  uj)  with  water. 
It  h;us  ])een  proved  that  a  pint  of  diluted  ah-ohol  will  extract  bj'  per- 
colation a  larger  proportion  of  the  soluble  |)rinci])les  of  a  drug  than 
half  a  pint  of  alcohol  and  lialf  a  pint  of  water  ])ere()lated  se])ai"ately 
througli  the  drug.  Tlie  ])roi)erties  iff  alcohol  ai'e  considered  under 
anotlier  liead  f  F'art  IV.),  yet  it  seems  desirable  to  notice  lieie  the 
solvent  i»r(tperties  of  this  valnable  preservative.     Jt  mixes  freely  with 
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water,  ether,  acetic  acid,  a  uiimber  of  volatile  oils,  and  castor  oil ;  it 
dissolves  resins,  camphor,  tannin,  benzoic  acid,  chlorophyl,  the  alka- 
loids, balsams,  iodine,  ferric  chloride,  ammonium  carbonate,  etc. 
Diluted  alcohol  extracts  from  drugs,  gum,  extractive,  chlorophyl,  albu- 
men, coloring  matter,  resins,  volatile  oils,  alkaloids,  sugar,  tannin, 
etc.  Glycerin  is  used  in  tinctures  to  prevent  precipitation  by  retaining 
in  solution  principles  which  would  otherwise  in  time  be  deposited. 

Preparation — Tinctures  are  officially  made  in  three  ways  :  1.  By 
percolation.     2.  By  maceration.     3.  By  solution  or  dilution. 

1.  By  Percolation — This  is  the  best  method  for  making  tinctures, 
and  it  is  always  directed  by  the  Pharmacopoeia  when  practicable. 
Tinctures  are  made  in  this  way  from  all  drugs  which  are  capable  of 
being  readily  comminuted  and  displaced.  The  special  advantages  of 
percolation  over  maceration  and  expression  are  seen  in  the  saving  of 
time  and  labor,  and  in  the  greater  efficiency  of  the  product  if  the 
process  has  been  carefully  and  skilfully  performed.  The  introduction 
of  metric  measures  into  the  U.  S.  Pharmacopoeia  of  1890  has  greatly 
simplified  the  working  formulas,  there  being  now  no  calculations 
necessary  to  determine  the  end  product ;  the  employment  of  metric 
receiving  bottles  in  percolating  operations  secures  accuracy  within 
reasonable  limits,  and  their  convenience  will  always  be  a  recommen- 
dation. The  use  of  parts  by  weight  for  tinctures  proved  unsatisfac- 
tory. If  the  drugs  from  which  the  tinctures  are  directed  to  be  made 
could  be  standardized  so  that  they  would  always  contain  a  definite 
and  uniform  weight  of  the  active  principles,  there  might  be  an  advan- 
tage in  bringing  the  end  product  to  a  weight  which  would  bear  a 
simple  relation  to  the  proportion  of  active  principles  selected  as  a 
standard  ;  but  the  Pharmacopoeia,  for  obvious  reasons,  has  not  fixed 
a  limit  for  even  the  amount  of  moisture  in  the  air  dried  drugs,  and  to 
assay  all  of  them  and  to  fix  a  maximum  and  minimum  limit  of  each 
active  principle  present  in  each  drug  would  be  impracticable,  and  in 
most  cases  impossible.  Now,  the  variation  in  the  amount  of  moisture 
and  in  the  proportion  of  active  principles  in  commercial  drugs  is  far 
greater  than  is  generally  supposed  ;  and  so  long  as  this  ever  present 
bar  to  uniformity  is  not  overcome,  it  is  useless  to  regard  the  trifling 
advantage  supposed  to  exist  in  favor  of  accuracy  and  convenience  in 
weighing  liquids  ;  practically,  the  question  of  accuracy  resolves  itself 
into  one  of  personal  error,  for  a  careful  operator  will  make  more 
accurate  tinctures  by  using  measures  than  a  careless  one  will  by  using 
weights,  and  vice  versa. 

2.  By  Maceration. — This  method  of  making  tinctures  is  officially 
used  in  the  case  of  resins,  balsams,  gums,  soap,  etc. ,  where  the  prac- 
tical difficulties  likely  to  be  encountered  in  percolation  would  offset 
any  advantages  that  the  latter  process  might  possess  (see  page  242). 

3.  By  Solution  or  Dilution. — A  few  tinctures  are  made  in  this 
way,  such  as  tincture  of  iodine  by  dissolving  iodine  in  alcohol,  and 
tincture  of  ferric  chloride  by  diluting  the  solution  of  ferric  chloride 
with  alcoliol. 

The  proportion  of  the  drug  to  the  finished  product  varies  in  the 
class  of  tinctures,  but  at  the  last  revision  of  the  U.  S.  Pharmacopoeia 
an  attempt  was  made  to  bring  about  some  degree  of  uniformity  by 
making  the  majority  of  them  of  two  strengths, — 10  percent,  if  made 
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from  potent  drugs,  20  perceut.  if  made  from  drugs  which  are  not 
classed  a«  powerful  iu  their  action.  The  selection  of  10  percent,  as 
the  strength  for  potent  tinctures  was  made  by  the  International  Con- 
ference held  at  Brussels  in  1902,  and  as  it  is  most  desirable  to  pro- 
mote uniformity  in  the  strength  of  potent  remedies  throughout  the 
world,  the  U.  S.  Pharmacopoeia  (8th  Rev.)  adopted  the  proposition, 
and  iu  consequence  there  has  been  a  reduction  of  strength  of  many  of 
the  strong  tinctures,  the  most  important  changes  being  that  of  tincture 
of  aconite  from  35  perceut.  to  10  perceut.  and  of  tincture  of  veratrum 
from  40  percent,  to  10  percent.  A  number  of  assay  processes  for 
tinctures  containing  alkaloids  have  been  introduced  iu  the  U.  S.  P. 
(8th  Rev.),  and  these  will  serve  to  bring  about  reliability  and  uni- 
formity iu  strength. 

The  following  tables  exhibit  the  official  tinctui-es,  classified,  so  as 
to  show  their  relative  strength  both  as  to  weight  and  volume,  the 
variations  in  menstrua,  and  other  useful  data  : 

Official  Tinctures  arranged  in  the  Order  of  their  Relative  Strength,  and  other  Data 
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Oflficial  Name 
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1 

Menstruum 

Ingredients  in  lOOO  Co. 

rK  '^'° 

C  5.CS 

Ph 

^<ii 

V.  c  >^ 

f*- 

"5     g 

o>-'S 

o 

t.  ®  S 

t.  ® -a 

i 

gi   >    Q^ 

»_r;  S 

.Q*^  ^ 

a 

« 

a 

55 
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1.6 

0.91 

Tinctura  Opii  Cam- 

Dil.  Alcohol,  96  ; 

4   Gm.   Powdered  Opium ;    4 

phorata 

Glycerin,  4 

Gm.   Benzoic  Acid  ;  4  Gm. 

Ext. 

Camphor  ;  4  Cc.  Oil  of  Anise 

2 

1.14 

Nucis  Vomicae 

Ale.  75  ;  Wat.  25 

20  Gm.  Dried  E.\tract 

4.5 

2.56 

Lavandula;    Com- 
posita 

Ale.  75  ;  Wat.  25 

8  Cc.  Oil  of  Lavender   Flow- 
ers ;  2  Cc.  Oil  of  Rosemary  ; 
20  Gm.  Saigon  Cinnamon  ; 
5  Gm.  Cloves ;  10  Gm.  Myris- 
tica;  lOGni.  Red  Saunders 

5 

2.85 

Gambir     Coinpos- 
ita 

50 

Dil.  Alcohol 

50  (Jul.  (Jambir;  25  Gm. 
Saigon  Cinnamon 

5 

2.85 

Kino 

Ale.  65  ;  Wat.  20  ; 
Glycerin,  15 

50  Gm.  Kino 

5 

2.85 

Moschi 

Ale.  50  ;  Wat.  50 

50  Gm.  Musk 

6.2 

3.63 

Cardamomi   Com- 

Dil.  Alcohol,  95; 

25  Gm.   Cardamom  ;  25  Gm. 

pos  ita 

Glycerin,  5 

Saigon  Cinnamon,  12  Gm. 
Caraway  ;  5  (Jra.  Cochineal 

7 

3.99 

lodi 

Alcohol 

70  Gm.  Iodine;  50  Gm.  Po- 
tassium Iodide 

10 

5.70 

Aconiti 

60 

Ale.  70;  Wat.  30 

100  Gm.  Aconite.     Assayed 

10 

5.70 

Aloes 

40 

Dil.  Alcohol 

100  Gm.  Purified  Aloes;  200 
Gm.  Glycyrrhiza 

10 

5.70 

Belladonna;    Foli- 
oruin 

60 

Dil.  Alcohol 

100  Gm.  Belladonna  Leaves. 
Assayed 

10 

5.70 

Cannabis  Indicse 

40 

Alcohol 

100  Gm.  Indian  Cannabis 

10 

5.70 

Canthuridi.s 

60 

Alcohol 

100  Gm.  Cantharides 

10 

6.70 

Capsici 

50 

Ale.  95  ;   Wat.  5 

100  Gm.  Capsicum 

10 

5.70 

Colchici  Seininis 

50 

Ale.  60  ;  Wat.  40 

100  Gm.  Cok-hieum  Seed.  As- 
sayed 

10 

5.70 

Dif^itali.s 

60 

Dil.  Alcohol 

1(10  Gm.  Digitnlis 

10 

5.70 

Gelseniii 

60 

Ale.  65;   Wat.  :^5 

100  Gm.Gelsemium 

10 

6.70 

(icntiiinic       Coin- 
ponita 

Ale.  60  ;  Wat.  4(1 

100  Gm.  Gentian  ;  40  Gm. 
Bitter  Orange  Peel;  10  Gm. 
Cardamom 
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Menstruum 

Ingredients  in  1000  Cc. 

u  e  S 

o  >   V 
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1 

i^i 
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55 

R 

10 

5.70 

Tinctuni  Hyoscyaini 

60 

Dil.  Alcohol 

100  Gm.  llyo.scyamus.    Asaay 

10 

5.70 

Li)beliae 

50 

Dil.  Alcohol 

100  Gm.  Lobelia 

10 

5.70 

Opii 

Ale.  50  ;  Wat.  50 

100  Gm.  (iranulated  Opium. 
Assayed 

10 

5.70 

Opii  Deodorati 

Ale.  20  ;  Wat.  80 

100  Gm.  (iranulated  (Jpium. 
Assayed 

10 

5.70 

Physostigmati.s 

50 

Alcohol 

100  (im.  Physostigma.   Assay 

10 

5.70 

SanguinarijB 

60 

Ale.  60  ;  Wat.  40  ; 
Acetic  Acid,  2 

100  Gm.  Sanguinaria 

10 

5.70 

ScillaB 

20 

Ale.  75  :  Wat.  25 

100  Gm.  Squill 

10 

5.70 

Stramonii 

60 

Dil.  Alcohol 

100  Gm.  Stramonium.  As- 
sayed 

10 

5.70 

Strophanthi 

60 

Ale.  65  ;  Wat.  35 

100  Gm.  Strophanthus 

10 

5.70 

Vanillaj 

Cut  and 
bruised 

Ale.  65;  Wat.  35 

100  Gm.  Vanilla;  200  Gm. 
Sugar 

10 

5.70 

Veratri 

60 

Alcohol 

100  Gm^  Veratrum 

13.3 

7.57 

Ferri  Chloridi 

Ale.  75  ;  Wat.  25 

.360  Cc.  Solution  of  Ferric 
Chloride 

20 

11.40 

Aloes  et  Myrrhae 

40 

Ale.  75  ;  Wat.  25 

100  Gm.  Aloes;  100  Gm. 
Myrrh;  100  (im.  Glycyr- 
rhiza 

20 

11.40 

Arnicac 

20 

Dil.  Alcohol 

200  Gm.  Arnica 

20 

11.40 

Asafoetidae 

Bruised 

Alcohol 

200  Gm.  Asafctida 

20 

11.40 

Aurantii  Amari 

40 

Ale.  60;  Wat.  40 

200  Gm.  Bitter  Orange  Peel 

20 

11.40 

Benzoini 

40 

Alcohol 

200  Gm.  Benzoin 

20 

11.40 

Calendulas 

20 

Alcohol 

200  Gm.  Calendula 

20 

11.40 

Calumbiv 

20 

Ale.  60  :  Wat.  40 

200  Gm.  Calumba 

20 

11.40 

Cardamomi 

30 

Dil.  Alcohol 

200  (im.  Cardamom 

20 

11.40 

CimicifuguD 

40 

Alcohol 

200  Gm.  Cimicifuga 

20 

11.40 

Cinchonae 

60 

Ale.    67.5;     Wat. 
25;  Glycerin, 7.5 

200  Gm.  Cinchona.     Assayed 

20 

11.40 

Cinchonae      Com- 

Ale.    67.5  ;    Wat. 

100   Gm.    Red   Cinchona;  80 

posita 

25;  Glycerin,  7. 5 

Gm.  Bitter  Orange  Peel  ;  20 
(im.  Serpentaria 

20 

11.40 

Cinnamoiui 

50 

Ale.    67.5;     Wnt. 
25;  Glycerin,  7.5 

200  Gm.  Saigon  Cinnamon 

20 

11.40 

Gallae 

40 

Alcohol,  90 ;  Gly- 
cerin, 10 

200  Gm.  Nutgall 

20 

11.40 

Guaiaci 

40 

Alcohol 

200  Gm.  Guaiao 

20 

11.40 

Guaiaci      Ammo- 

40 

Aromatic  Spirit  of  |  200  Gm.  Guaiao 

niata 

Ammonia 

20 

11.40 

Hydrastis 

60 

Ale.  65  ;  Wat.  .35 

200  Gm.  Hydrastis.     Assayed 

20 

11.40 

Ipecacuanha)      ct 
Opii 

1000  Cc.  Deodorized  Tinct"iire 

of  Opium;  ovnporntcoflf  100 

Cc.   and  add  100  (V.  Fluid- 

extract  of   l|)ccai- 

20 

1 1 .40 

Kramcriic 

40 

Dil.  Alcohol 

200  (im.  KrauRTia 

20 

11.40 

iMyrrha' 

(^oarse 
powder 

Alcohol 

200  Gm.  Myrrh 

20 

11.40 

Pyrethri 

50 

Alcohol 

200  Gm.  Pvrethrum 

20 

11.40 

Qua.ssiic 

50 

Ale.  35  ;  Wat.  65 

200  (im.  ()uassia 

20 

1 1 .40 

(Juilhijae 

20 

Ale.  .35  ;  Wat.  65  \  200  Gm.  Quillaja 

20 

11.40 

Rhei 

Ale.  50;  Wat.  40;    200   (Jm.    Rhubarb;   40   Gm. 
(Jlyeerin,  10         i     Cardamom 

20 

11.40 

1 

Uhei  Aromatica 

Ale.  50  ;  Wat.  40  ;    200   (Jm.    Rhubarb  :   40    Gm. 
Glycerin,  10              Saigon  Cinnamon  ;  40  (im. 
Cloves  :  20  Gm.  .Mvristica 

20 

11.40 

Serpen  tarisB 

50 

Ale.  65  ;  Wat.  35     200  Gin.  Scrpentaria 
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20 

11.40 

Tinctura  Tolutana 

Alcohol 

200  Gm.  Balsam  of  Tolu 

20 

11.40 

Valerianae 

60 

Ale.  75  ;  Wat.  25 

200  Gm.  Valerian 

20 

11.40 

Valerianae  Ammo- 
niata 

60 

Aromatic     Spirit 
of  Ammonia 

200  Gm.  Valerian 

20 

11.40 

Zingiberis 

50 

Alcohol 

200  Gm.  Ginger 

24 

13.68 

Benzoini  Compos- 
ita 

40 

Alcohol 

100  Gm.  Benzoin  ;  20  Gm. 
Purified  Aloes;  80  Gm. 
«Stora.\  ;  40  Gm.  Balsam  of 
Tolu 

50 

28.50 

Aurantii  Dulcis 

Alcohol 

500  Gm.  Sweet  Orange  Peel 
(fresh) 

50 

28.50 

Lactucarii 

Alcohol,      Water, 
and  Glycerin 

500  Gm.  Lactucarium 

50 

28.50 

Limonis  Corticis 

Alcohol 

500  Gm.  Lemon  Peel  (fresh) 

50 

28.50 

Tincturje     Herba^ 
rum  Recentium 

Cut, 
bruised, 

or 
crushed 

Alcohol 

500  Gm.  of  the  Fresh  Herb 

Table  of  Compound  Official  Tinctures  (arranged  Alphabetically)  with  Data  showing 
Total  Amount  of  Ingredients  represented  by  the  Tincture 


1 " 

2  a 

^■5  ^ 

°    e 

Official  Name 

Ingredients  in  1000  Oc. 

■a  f^ 

a  ^2 

11^ 

S-| 

ST3   u 

-  U>° 

l"s$ 

is^ 

H 

H 

30 

17.10 

Aloes 

100  Gm.  Purified  Aloes;  200  Gm.  Glycvrrhiza 

30 

17.10 

Aloes  et  MyrrhsD 

100  (Jra.  Purified  Aloes;  100  Gm.  Myrrh;  100  (Jm.  Gly- 
cyrrhiza 

24 

1.?.68 

Benzoini  Corapos- 

100  (Jm.  Benzoin  ;  20  Gm.  Purified  Aloes;    80  Gm.  Stora.x  ; 

ita 

40  Gm.  Balsam  of  Tolu 

6.7 

3.82 

Cardainomi   Com- 

25  Gtn.   Cardamom  ;  25  Gm.  Saigon   ("innauion  ;    12  (im. 

po.<(ita 

Caraway;  5  Gin.  Cochineal 

20 

11.40 

Cinchonae      Com- 

100  (Jm.  Red   Cinchona;    80  Gm.    Bitter  Orange   Peel;  20 

posita 

(im.  Scrpentaria 

7.5 

4.27 

Gambir  Compo.iita 

50  (Jm.  (Jambir;  25  Gm.  Saigon  Cinniiiiion 

15 

8.65 

Gentianae      Com- 

100  (Jm.    (Jentian  ;  40   Gm.    Bitter  Orange  Peel  ;  10  Gm. 

pos  ita 

Cardamom 

20 

11.40 

Ipccacuanhw      et 

1000  (V.  Tincture  of  Deodorized  Opium,  evaporate  off  100  Cc. 

Opii 

and  add  100  Cc.  Kluiil  Kxtract  of  Ipocnc 

5.5 

3.13 

Lavandulae   Com- 

8  Cc.  Oil  of  liiivendor  Klower.t ;  2  Cc.  Oil  of  Ho.semary  ;  20 

posita 

Gm.  Saigon  CiiiiiiiMion  ;  5  (Jm.  Cloves  ;  10  Gm.  Myristica  ; 
10  Gm.  Red  Saumlcrs 

1.6 

0.91 

Opii   Camphorata 

4  (Jill.  Powdered  Opium  ;  4  Gm.  Benzoic  Acid  ;  4  Qm.  Cam- 
phor ;  4  (V.  Oil  of  Anise 

24 

13.68 

Rhei 

200  (im.  Hhubarl)  ;  40  (im.  Cardamom 

30 

17.10 

Rhei  Aromatica 

200  (Jm.    Hhubiirl);    40  (Jm.   Saigon   Cinnamon;    40  (Jin 
riovcM  :  20  (Jm.  Myristica 

30 

17.10 

VanillcD 

100  (Jm.  Vanilla;  200  Gm.  Sugar 
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Ingredieuts 


Tinctura     ArnicsB 

Radicis. 

U.  S.  P.  1890 
Bryonia). 

U.  S.  P.  1890. 
Buchu.  Br. 


Cascarillae.    Br. 


Chiratae.        Br. 
U.  S.  P.    1890 

Chloroform  i     et 
Morphinaj 
Composita. 
Br. 


Cocci.  Br. 


Conii.  Br. 


Croci.     U.  S.  P. 

1890 
Cubebse.  U.  S.P. 

1890 
Ergotte   Amrao- 

niata.  Br. 


Hamamelidis. 
Br. 

Humuli.  U.S.P. 
1890 

Jaboramli.    Br. 
Jalapse.  Br. 

Limonis.  Br. 


LobeliiB    iTltho- 
rea.  Br. 

Matico.  U.S.P. 
1890 

Opii     Aininoni- 
ata.  Br. 


100  Gin.  Arnica  Root,  No. 
40  powder;  Alcohol  (65 
percent.)  to  luiikc  1000  Cc. 

100  (iiu.  Bryonia,  No.  40  pow- 
der ;  Alcohol  to  make  1000  Cc. 

200  (jrm.  Buchu  Leaves,  No. 
20  powder  ;  Alcohol  (60  per- 
cent.) to  make  1000  Cc. 

200  (}m.  Ciiscarilla,  No.  40 
powder ;  Alcohol  (70  per- 
cent. )  to  make  1000  Cc. 

100  Gm.  Chirata,  No.  40  pow- 
der ;  Alcohol  (about  60  per- 
cent.) to  make  1000  Cc. 

75  Cc.  Chloroform  ;  10  Gm. 
Morphine  Hydrochloride; 
50  Co.  Diluted  Hydrocyanic 
Acid;  25Cc.  Tincture  of  Cap- 
sicum ;  100  Cc.  Tincture  of 
Indian  Hemp ;  1.5  Cc.  Oil 
of  Peppermint ;  250  Cc. 
(irlycerin  ;  Alcohol  (90  per- 
cent.) to  make  1000  Cc. 

100  Gm.  Cochineal,  in  powder  ; 
Alcohol  (45  percent.)  1000 
Cc. 

200  Gm.  Conium  Fruit,  No. 
40  powder  ;  Alcohol  (70  per- 
cent.) to  make  1000  Cc. 

100  Gm.  Saffron;  Diluted  Al- 
cohol to  make  1000  Cc. 

200  Gm.  Cubeb,  No.  .30  pow- 
der ;  Alcohol  to  make  1000  Cc. 

250  Gm.  Ergot,  No.  20  pow- 
der; 100  Cc.  Solution  of 
Ammonia  (10  percent.);  Al- 
cohol (60  percent.)  to  make 
1000  Cc. 

100  Gm.  Ilamamelis  Bark, 
No.  20  powder;  Alcohol  (45 
percent.)  to  make  1000  Cc. 

200  Gm.  Hops,  No.  20  pow- 
der ;  Diluted  Alcohol  to 
make  1000  Cc. 

200  Gm.  .Taljorandi  Leaves, 
No.  40  powder  ;  Alcohol  (45 
percent.)  to  make  1000  Cc. 

200  Gm.  .lalap.  No.  40  pow- 
der ;  Alcohol  (70  percent.), 
a  sufficient  quantity 


250  Gm.  Fresh  Lemon  Peel, 
shredded  ;  Alcohol  (90  per- 
cent.) 1000  Cc. 

200  (Jm.  Lobelia,  No.  40  pow- 
der ;  Spirit  of  Ether  to  make 
1000  Cc. 

100  (}m.  Matico,  No.  40  pow- 
der ;  Diluted  Alcohol  to 
make  1000  Cc. 

150  Cc.  Tincture  of  Opiutn  ; 
20.6  (Jm.  Benzoic  Aci.l ;  6.25 
Cc.  Oil  of  Anise;  200  Cc. 
Solution  of  Ammonia  (10 
percent.)  ;  Alcohol  (90  per- 
cent.) to  make  1000  Cc. 


Method  of  Preparation 


Percolate  the  drug  with  the  menstruum  to 
make  1000  Cc. 

Percolate  the  drug  with  Alcohol,  after  macer- 
ating twenty-four  hours,  to  make  1000  Cc. 

Percolate  the  drug  with  the  menstruum, 
after  twenty-four  hours  maceration,  to 
make  1000  Cc. 

Percolate  the  drug  with  the  menstruum, 
after  twenty-four  hours  maceration,  to 
make  1000  Cc. 

Percolate  the  drug  with  the  menstruum, 
after  twenty-four  hours  maceration,  to 
make  1000  Cc. 

Mix  the  Chloroform,  Tinctures  of  Capsicum, 
and  Indian  Hemp,  Oil  of  Peppermint,  and 
Glycerin  with  450  Cc.  of  Alcohol,  dissolve 
the  Morphine  Hydrochloride  in  the  mix- 
ture, add  the  Diluted  Hydrocyanic  Acid 
and  Alcohol  to  make  1000  Cc. 


Macerate  during  seven  days,  frequently  agi- 
tating, strain,  express,  and  filter  liquid  if 
necessary 

Percolate  the  drug  with  the  menstruum, 
after  twentv-four  hours  maceration,  to 
make  1 000  Cc. 

Percolate  the  drug  with  Diluted  Alcohol  to 
make  1000  Cc. 

Percolate  the  drug  with  Alcohol,  after  twen- 
ty-four hours  maceration,  to  make  1000  Cc. 

Percolate  the  drug  with  900  Cc.  of  the  60 
percent.  Alcohol,  to  which  the  Solution  of 
Ammonia  has  been  added,  and  continue 
with  the  Alcohol  to  make  1000  Cc.  Set  aside 
for  twenty-four  hours,  filter  if  necessary 

Percolate  the  drug  with  the  menstruum, 
after  twentv-four  hours  maceration,  to 
make  1000  Cc. 

Percolate  the  drug  with  the  menstruum, 
after  twenty-four  hours  maceration,  to 
make  1000  Cc. 

Percolate  the  drug  with  the  menstruum, 
after  twentv-four  hours  maceration,  to 
make  1000  Cc. 

Percolate  the  drug  with  the  menstruum, 
to  make  600  Cc.  of  percolate,  express  the 
marc,  mix  the  two  liquids,  then  set  it  aside 
for  twenty-four  hours,  and  filter.  Assay  for 
Resin,  and  add  menstruum  to  make  each 
100  Cc.  contain  1.5  (Jm.  of  Resin 

Macerate  during  seven  days,  frequently  agi- 
tating, strain,  express,  and  filter  liquid  if 
necessary 

Percolate  the  drug  with  Spirit  of  Ether, 
after  macerating  for  twenty-four  hours,  to 
make  1000  Cc. 

Percolate  the  drug  with  Diluted  Alcohol, 
after  maceration  for  twentv-four  hours,  to 
make  1000  Cc. 

Dissolve  the  Oil  of  Anise  and  Benzoic  .\cid 
in  600  Cc.  of  .Mcohol ;  add  the  Tincture 
of  Opium  and  Solution  of  Ammonia,  mix, 
filter,  and  add  enough  of  the  Alcohol  to 
make  1000  Cc. 


342 


ALCOHOLIC  LIQUIDS 
Unofficial  Tinctures— CoH^tuued 


Name 


Ingredients 


Method  of  Preparation 


Tinctura       Podo- 
phylli.  Br. 


Pruni    Virgin  i- 
aiia>.   Br. 


QuininK.  Br. 


QuiDin98      Am- 
moniata.  Br. 


Rhei  Dulcis. 
U.S.  P.  1890 


Senegae.  Br. 


Sennae  Compos- 
ita.  Br. 


Stramonii  Semi- 
nis.  U.  S.  P. 
1890 

Sumbul.U.S.P. 
1890 


36.5  Gin.  Podophyllum  Resin  ; 
Alcohol  (90  percent.)  to 
make  1000  Cc. 

200  Gin.  Wild  Cherry  Bark, 
No.  20  powder;  625  Cc. 
Alcohol ;  375  Cc.  Water 


20  (Jm.  Quinine  Hydrochlo- 
ride: 1000  Cc.  Tincture  of 
Orange 

20  dm.  Quinine  Sulphate  ; 
100  Cc.  Solution  of  Ammo- 
nia (10  percent.);  900  Cc. 
Alcohol  (60  percent.) 

100  Gin.  Rhubarb;  40  Gm. 
Glycyrrhiza;  40  Gm.  Anise; 
10  Gm.  Cardamom  ;  100  Cc. 
(xlycerin ;  Alcohol  and 
Water  to  make  1000  Cc. 


200  Gm.  Senega  Root,  No.  40 
powder;  Alcohol  (60  per- 
cent.) to  make  1000  Cc. 

200  Gm.  Senna,  broken  ;  100 
Gm.  Raisins  (seeded)  ;  25 
Gm.  Caraway  Fruit,  bruised; 
25  Gm.  Coriander  Fruit, 
bruised;  1000  Cc.  Alcohol 
(45  percent.) 

150  Gm.  Stramonium  Seed, 
No.  40  powder  ;  Diluted  Al- 
cohol to  make  1000  Cc. 

100  Gm.  Sumbul,  No.  30  pow- 
der; Alcohol,  65,  and  Water, 
35,  to  make  1000  Cc. 


Add  the  Resin  to  900  Cc.  of  the  Alcohol; 
set  aside  for  twenty-four  hours,  occasion- 
ally agitating;  filter,  and  add  enough  Al- 
cohol to  make  1000  Cc. 

Mix  the  drug  with  the  Water  ;  set  aside  for 
twenty-four  hours,  then  add  the  Alcohol 
and  inaceriite  during  seyen  days,  frequently 
agitating  ;  strain,  express,  and  filter  liquid 
if  necessary 

Dissolve  the  Quinine  Hydrochloride  in  the 
Tincture  of  Orange 

Mix  the  Solution  of  Ammonia  with  the  Al- 
cohol, add  the  Quinine  Sulphate,  and  shake 
until  a  clear  solution  results ;  set  it  aside 
for  three  days,  and  filter 

Reduce  the  Rhubarb,  Glycyrrhiza,  Anise, 
and  Cardamom  to  a  No.  40  powder ;  mix 
the  Glycerin  with  500  Cc.  Alcohol  and  400 
Cc.  Water,  and  percolate  the  mixed  pow- 
ders, after  twenty-four  hours  maceration, 
with  this  menstruum,  finishing  with  Di- 
luted Alcohol  to  make  1000  Cc. 

Percolate  the  drug  with  the  menstruum, 
after  twenty-four  hours  maceration,  to 
make  1000  Cc. 

Macerate  the  drugs  with  the  45  percent.  Al- 
cohol during  seven  days,  express,  and  filter 
liquid  if  necessary 


Percolate  the  drug  with    Diluted  Alcohol, 

after    macerating    twenty-four    hours,    to 

make  1000  Cc. 
Percolate   the   drug   with    the   menstruum, 

after    twenty-four    hours    maceration,    to 

make  1000  Cc. 


TINCTURA  ACONITI.  U.  S.    Tincture  of  Aconite 

Note. — Tlie  strcngtli  of  this  Tincture  haa  been  reduced  from  35  Gm.  of  Aconite 
in  100  Cc.  (Pharm.  1890)  to  10  Gm.  of  Aconite  in  100  Cc. 

Metric  Old  form 

•Aconite,  in  No.  60  powder  (containing  not  less  than  0.5 

jicrcciit.  of  aconitinc) 100  Qm.  3  oz.  av.  148  gr. 

Alcohol, 

Water,  each,  a  sufficient  quantity,  


To  make 1000  Cc. 


2  pints 


Mix  Alcohol  and  Water  in  the  proportion  of  700  Co.  [old  form  22^ 
fl.  oz.]  of  Alcoliol  to  300  Cc.  [old  form  O.V  H.  oz.]  of  Water.  Moisten 
tho  Acoiiit*^  with  40  ('c.  [ohl  form  1  V  II.  oz.]  «»f  lliis  mcnslrnnm, 
transfer  it  to  a  ]KMcolator,  and,  withont  ])n>ssin^  11h'  ])owd('r,  allow  it 
to  stand,  well  covered,  for  six  hours;  then  pack  it  very  lirndy  and 
pour  on  enough  menstruum  to  .saturate  (he  powder  and  leave  a 
stratum  al)ove  it.  Wlien  the  liquid  be<jins  to  (Iro])  from  the  ])erco- 
lator,  (dose  the  lower  orifice,  ancl,  having  (dos<dy  covered  the  perco- 
lator, macerate  for  forty-ei<,dit  houis.  Then  allow  the  percolation  to 
proceed  slowly,  jjraduaily  adding  menstruum  until  1000  Cc.  [old  form 
2  pints]  are  obtained. 
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Tincture  of  Aconite,  when  assayed  by  the  process  given  below, 
should  contain  in  100  Cc,  0.045  Gra.  of  aconitine. 

Assay  of  Tincture  of  Aconite 

Transfer  100  Cc.  of  Tincture  of  Aconite  to  an  evaporating  dish  and  evaporate  it 
carefully  to  dryness  at  a  temperature  not  exceeding  60°  C.  (140°  F.) ,  and  assay  the 
resulting  extract  by  the  method  given  under  Fluidexlrrudnm  Aconiti,  page  382, 
using  the  same  details  as  there  directed  for  10  Cc.  of  Fluidextract  of  Aconite,  with 
the  exception  that  the  multiplication  of  the  product  by  10  must  be  omitted  ;  the 
result  will  represent  the  weight  in  grammes  of  aconitine  contained  in  100  Cc.  of 
Tincture  of  Aconite. 

Average  dose. — 10  minims  (0.6  Cc. ). 

TINCTURA  ALOES.  U.S.    Tincture  of  Aloes 

Jletric  Old  form 

*  Purified  Aloes,  in  No.  40  powder 1 00  Qm  3  oz.  av.  148  gr. 

Glycyrrhiza,  in  No.  40  powder 200  Qm.  6  oz.  av.  296  gr. 

Diluted  Alcohol,  a  sufficient  quantity,  

To  make 1000  Cc.  2  pints 

•  Macerate  the  Purified  Aloes  and  Glycyrrhiza  in  a  stoppered  con- 
tainer, in  a  moderately  warm  place,  with  750  Cc.  [old  form  24  fl.  oz.] 
of  Diluted  Alcohol,  for  seven  days,  with  occasional  agitation  ;  then 
filter  through  purified  cotton,  or  a  plain  paper  filter,  and,  when  the 
liquid  has  drained  off  completely,  pass  enough  Diluted  Alcohol 
through  the  residue  to  make  1000  Cc.  [old  form  2  pints]  of  Tincture. 
Average  dose. —  30  minims  (2  Cc. ). 

TINCTURA  ALOES  ET  MYRRH/E.  U.S.    Tincture  of  Aloes  and  Myrrh 

Metric  Old  form 

*  Purified  Aloes,  in  No.  40  powder 100  Qm.  3  oz.  av.  148  gr. 

Myrrh,  in  No.  40  powder 100  Qm.  3  oz.  av.  148  gr. 

Qlycyrrhiza,  in  No.  40  powder 100  Qm.  3  oz.  av.  148  gr. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 

To  make 1000  Cc.  2  pints 

Mix  750  Cc.  [old  form  24  fl.  oz.]  of  Alcohol  with  250  Cc.  [old  form 
8  fl.  oz.]  of  Water.  Macerate  the  Purified  Aloes,  Myrrh,  and  Gly- 
cyrrhiza in  a  stoppered  container,  in  a  moderately  warm  place,  with 
750  Cc.  [old  form  24  fl.  oz.]  of  the  menstruum,  for  seven  days,  with 
occasional  agitation  ;  then  filter  through  purified  cotton,  or  a  plain 
filter,  and,  when  the  liquid  has  drained  off  completely,  pavss  enough 
menstruum  through  the  residue  to  make  1000  Cc.  [old  form  2  pints] 
of  Tincture. 

Average  dose. —  30  minims  (2  Cc. ). 

TINCTURA  ARNIC/E.  U.S.    Tincture  of  Arnica 

[TiNCTURA    ARNICiE   FlORUM,  PnARM.  1890] 

Metric  Old  form 

•Arnica,  in  No.  20  powder 200  Qm.  6  oz.  nv.  296  Rr. 

Diluted  Alcohol,  a  sufficient  quantity, 


To  innke 1000  Cc.  2  pinU 
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Macerate  the  Arnica  with  500  Cc.  [old  form  1  pint]  of  Diluted 
Alcohol  ill  a  closed  vessel,  in  a  moderately  warm  place,  for  three 
days,  with  occasional  stirring,  and  express  strongly.  Repeat  this 
operation  twice  successively  with  250  Cc.  [old  form  8  ti.  oz.]  of 
Diluted  Alcohol,  macerating  for  twenty-four  hours  each  time  ;  then, 
having  ascertained  the  volume  of  the  united  expressed  liquids, 
macerate  the  residual  marc  for  six  houi's  with  sufficient  menstruum 
to  make  approximately  1000  Cc.  [old  form  2  pints] ,  and  express  as 
before.  Mix  the  expressed  liquids,  filter  through  paper,  and  pass 
sufficient  Diluted  Alcohol  through  the  filter  to  make  1000  Cc.  [old 
form  2  pints]  of  Tincture. 

Average  dose. —  15  minims  (1  Cc). 

TINCTURA  ASAF(ETID>E.   U.S.    Tincture  of  Asafetida 

Metric  Old  form 

*  Asafetida,  well  bruised 200  Qm.  6  oz.  av.  296  gr. 

Alcohol,  a  sufficient  quantity, 


To  make 1000  Cc.  2  pints 

Macerate  the  Asafetida  in  a  stoppered  container,  in  a  moderately 
warm  place,  with  750  Cc.  [old  form  24  fl.  oz.]  of  Alcohol,  during 
three  days,  with  frequent  agitation  ;  then  filter  through  purified 
cotton,  or  a  plain  paper  filter,  and,  when  the  liquid  has  drained  off 
completely,  pass  enough  Alcohol  through  the  residue  to  make  1000 
Cc.  [old  form  2  pints]  of  Tincture. 

Average  dose. —  15  minims  (1  Cc. ). 

TINCTURA   AURANTII   AMARI.  U.S.    Tincture  of  Bitter  Orange  Peel 


Metric 

old  form 

*  Bitter  Orange  Peel,  in  No.  40  powder 

.    .    .        200  Gm. 

6  oz.  av.  296  gr. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 

To  make 

...      1000  Cc. 

2  pints 

Mix  000  Cc.  [old  form  10  fl.  oz.]  of  Alcohol  with  400  Cc.  [old  form 
1.3  fl.  oz]  of  Water.  Moisten  llio  HWWv  Orange  IVel  with  SO  Cc.  [old 
form  2J  11.  oz.]  of  the  menstruum,  transfer  it  to  a  per('X)lator,  and, 
without  ])ressiiig  the  powder,  allow  it  to  stand,  well  covered,  for  six 
hours;  then  pack  it  firmly  and  pour  on  enough  inenslrnum  to  satu- 
rate the  powder  and  leave  a  .sti'atum  ahove  it.  ^^'luMl  the  licjuid 
l>egins  to  drop  from  the  percolator,  close  the  lower  orilice,  and,  liaving 
closely  covered  the  percolator,  macerate  for  tw«Mity-four  hours.  Then 
allow  the  percolation  to  proceed  slowly,  gradnally  pouring  on  suf- 
ficient menstruum  to  obtain  1000  Cc.  [old  form  2  pint.s]  of  Tincture. 

Average  dose. —  1  flnidrachm  (4  Cc. ). 

TINCTURA    AURANTII    DULCIS.  US.    Tincture  of  Sweet  Orange  Peel 

Metric  01(1  form 

•Sweet    Orange    Peel,    from   the   fresh    fruit,  in    tliln 

nhavinKH  ntid  cut  into  narrow  shred.s 500  Om.  16  oz.  nv.  302  gr. 

Alcohot,  a  .Mufficivnt  quantity. 


To  make 1000  Cc.  2  pints 
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Macerate  the  Sweet  Orange  Peel  in  a  stoppered  wide-mouthed  con- 
tainer and  in  a  moderately  warm  i)lace,  with  1000  Cc.  [old  form  2 
pints]  of  Alcohol,  during  forty-eight  hours,  with  frequent  agitation  ; 
then  filter  througli  pui-ihed  cotton,  and,  when  the  liquid  has  drained 
off  completely,  gradually  pass  enough  menstruum  through  the  resi- 
due to  make  1000  Cc.  [tjld  form  2  pints]  of  Tincture  ;  finally,  filter 
it  through  paper. 

Average  dose. —  1  fluidrachm  (4  Cc). 

TINCTURA   BELLADONN/C   FOLIORUM.  U.  S.    Tincture  of  Belladonna 

Leaves 

Metric  Old  form 

*  Belladonna  Leaves,  in  No.  60  powiler  (containing  not 

less  than  0.3  j)cret'nt.  of  iili<iiloiils) 100  Qm.  3  oz.  av.  148  gr. 

Diluted  Alcohol,  a  sufficient  quantity,  

To  make 1000  Cc.  2  pintd 

Moisten  the  i)owder  with  40  Cc.  [old  form  lo  fi.  oz.]  of  Diluted 
Alcohol,  transfer  it  to  a  percolator,  and,  without  i^ressing  the  powder, 
allow  it  to  stand,  well  covered,  for  three  hours  ;  then  pack  it  firmly 
and  i^our  on  enough  Diluted  Alcohol  to  saturate  the  powder  and 
leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from  the 
percolator,  close  the  lower  orifice,  and,  having  closely  covered  the 
percolator,  macerate  for  twenty-four  hours.  Then  allow  the  perco- 
lation to  proceed  slowly,  gradually  pouring  on  Diluted  Alcohol  until 
1000  Cc.  [old  form  2  pints]  of  percolate  are  obtained. 

Tincture  of  Belladonna  Leaves,  when  assayed  by  the  process  given 
below,  should  contain  in  100  Cc,  0.03  Gm.  of  the  alkaloids  from 
teelladonua  Leaves. 

Assay  of  Tincture  of  Belladonna  Leaves 

Transfer  100  Cc.  of  Tincture  of  T^elladonna  Leaves  to  an  evaporating  dish  and 
evaporate  it  on  a  water- bath  until  it  measures  about  10  Cc.  Add,  if  necessary, 
sufficient  alcohol  to  dissolve  any  separated  substance,  and  then  assay  the  resulting 
liquid  by  the  method  given  under  Fluiilcrtrnrtum  BelUidonmr  lindicin  (page  384), 
using  the  same  details  as  there  directed  for  10  Cc.  of  Fluidextract  of  Belladonna 
Root,  with  the  exception  that  the  multiplication  of  the  product  by  10  be  omitted  ; 
the  result  will  represent  the  weight  in  grammes  of  alkaloids  contained  in  100  Cc. 
of  Tincture  of  Belladoiuia  Leaves. 

Average  dose. —  8  minims  (0.5  Cc). 

TINCTURA   BENZOINI.  U.  S.    Tincture  of  Benzoin 

Mctrir  Old  fomi 

♦  Benzoin,  in  No.  40  powder 200  Qm.  6  oz.  av.  290  gr. 

Alcohol,  a  sufficient  quantity, 


To  make  1000  Cc.  2  pints 

Triturate  the  Benzoin  with  250  Cc.  [old  form  S  fi.  oz.]  of  Alcohol 
until  a  uniform  magma  is  obtained.  Transfer  this  to  a  stopi>ered 
container  with  the  aid  of  500  Cc.  [old  form  1  pint]  of  Alcohol,  and 
set  it  aside  in  a  moderately  warm  jihu'e.  shaking  fnMiuontly  during 
three  days.  Then  transfer  the  mixture  to  a  i)aper  filter,  and  when 
the  liquid  has  drained  off  comjih^telv,  pour  on  enough  Alcohol  to 
make  1000  (V.  [old  form  2  pints]  of  tincture. 

Average  do«e. — 15  minims  (1  Cc). 
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TINCTURA   BENZOINI   COMPOSITA.  U.  S.    Compound  Tincture  of 

Benzoin. 

Mftric  Old  form 

»  Benzoin,  in  No.  40  powder 100  Qm,  3  oz.  av.  148  gr. 

Purified  Aloes,  in  No.  40  powder 20  Qm.  292  grains 

Storax 80  Qm.  2  oz.  av.  293  gr. 

Balsam  of  Tolu 40  Qm.  ]  oz.  av.  147  gr. 

Alcohol,  a  sufficient  quantity, 

To  make 1 000  Cc.  2  pints 

Triturate  the  Benzoin  and  Purified  Aloes  with  250  Cc.  [old  form  8 
li.  oz.]  of  Alcohol  until  a  uniform  magma  is  obtained.  Transfer  this 
to  a  stoppered  container  with  the  aid  of  500  Cc.  [old  form  1  pint]  of 
Alcohol,  add  the  Storax  and  Balsam  of  Tolu,  and  set  the  mixture 
aside  in  a  moderately  warm  place,  shaking  it  frequently  during  three 
days  ;  then  transfer  it  to  a  paper  filter,  and,  when  the  liquid  has 
drained  off  comiiletely,  pour  on  enough  Alcohol  to  make  1000  Cc. 
[old  form  2  pints]  of  Tincture. 

Average  dose. —  30  minims  (2  Cc). 


TINCTURA  CALENDUL/E.  U.  S.    Tincture  of  Calendula 

Metric  Old  form 

•  Calendula,  in  No.  20  powder 200  Qm.  6  oz.  av.  296  gr. 

Alcohol,  a  sufficient  quantity, 


To  make 1000  Cc.  2  pints 

Moisten  the  Calendula  with  80  Cc.  [old  form  2]  fl.  oz.]  of  Alcohol, 
transfer  it  to  a  percolator,  and,  without  pressing  the  powder,  allow 
it  to  stand,  well  covered,  for  six  hours  ;  then  pack  it  very  firmly  and 
pour  on  enough  Alcohol  to  saturate  the  powder  and  leave  a  stratum 
above  it.  When  the  liquid  begins  to  drop  from  the  percolator,  close 
the  lower  orifice,  and,  having  closely  covered  the  percolator,  macer- 
ate for  twenty-four  hours.  Then  allow  the  percolation  to  proceed 
slowly,  pouring  on  sufficient  Alcohol  to  obtain  1000  Cc.  [old  form  2 
pints]  of  Tincture. 


TINCTURA   CALUMB/C.  IT.  S.    Tincture  of  Calumba 

M.'trir  Old  form 

♦Calumba,  in  No.  20  powder 200  Qm.  fi  oz.  av.  29figr. 

Alcohol, 

Water,  each,  a  .sufficient  quantitv, 

To  make 1000  Cc.  2  pints 

Mix  600  Cc.  [old  form  10  fl.  oz.]  of  Alcohol  with  400  Cc.  [old  form 
13  fl.  oz.]  of  Water.  Moisten  the  Calumba  with  100  Cc.  [old  form 
3|^  fl.  oz.]  of  the  menstruum,  transfer  it  to  a  peicolator,  and,  without 
pressing  the  powder,  allow  it  to  stand,  well  covered,  for  twenty-four 
hours  ;  then  pack  it  with  moderate  pressure,  poui-  on  enough  men- 
struum to  saturate  the  j)owd(n'  and  leave  a  stratum  above  it,  and 
allow  the  percohif  ion  to  jjrocrcd  slowly.  ])onriiig  on  sulVicient  men- 
strnnni  lo  obf;iiii  1()(»()  Cc.  [old  form  2  i)iiils]  of  Tincture. 

Arcnif/f  (lose. —  1   lhii(h;ichm  (4  Cc. ). 


ALCOHOUC  LIQUIDS  347 

TINCTURA   CANNABIS   INDIC/E.  U.S.    Tincture  of  Indian  Cannabis 

Metric  Old  form 

•  Indian  Cannabis,  in  No.  40  powder 100  Qm.  3  oz.  av.  148  gr. 

Alcohol,  ;i  .sufficient  quantity, 


To  make 1000  Cc.  2  pinU 

Moisten  the  Indian  (^aniuil)is  with  50  ( 'c.  [old  loiiii  1 1^  H.  o/.]  of  Alco- 
hol, transfer  it  to  a  peicolator,  and,  withont  pie-ssinj^  the  powdc^r,  allow 
it  to  stand,  well  covered  for  six  honrs  ;  then  jjack  it  veiy  lirinly  and 
ponr  on  enough  Alcohol  to  saturate  the  pinvdei-  and  leave  a  stratum 
above  it.  When  the  liquid  begins  to  drop  fioni  the  percolator,  close 
the  lower  orifice,  and,  having  closely  co\'ered  the  percolator,  macerate 
for  twenty-four  houis.  Then  allow  the  percolation  to  proceed  slowly, 
pouring  on  sufficient  Alcohol  to  obtain  1000  Cc.  [old  form  2  pints] 
of  Tincture. 

Average  dose. —  10  minims  (0.6  Cc). 

TINCTURA   CANTHARIDIS.  U.S.    Tincture  of  Cantharides 

Note. — The  strength  of  this  tincture  has  been  increased  in  the  U.  S.  P.. 
8th  Rev.,  from  5  Gm.  in  100  Cc.  to  10  Gm.  in  100  Cc. 

Metric  Old  form 

♦Cantharides,  in  No.  60  powder 100  Om.  .3  oz.  av.  148  gr. 

Alcohol,  a  sufficient  quantity, 

To  make 1000  Cc.  2  pints 

Moisten  the  Cantharides  with  35  Cc.  [old  form  1^  fl.  oz.]  of  Alco- 
hol, transfer  it  to  a  percolator,  and,  without  pres-sing  the  i)owder,  al- 
low it  to  stand,  well  covered,  for  six  hours  ;  then  pack  it  \  ery  firmly 
and  pour  on  enough  Alcohol  to  saturate  the  powder  and  leave  a 
stratum  above  it.  When  the  liquid  begins  to  drop  from  the  perco- 
lator, close  the  lower  orifice,  and,  having  closely  covered  the  perco- 
lator, macerate  for  twenty-four  hours.  Then  allow  the  percolation 
to  proceed  slowly,  pouring  on  sufficient  Alcohol  to  obtain  1000  Cc. 
[old  form  2  pints]  of  Tincture. 

Average  dose. —  5  minims  (0.3  Cc. ). 

TINCTURA  CAPSICI.  U.S.    Tincture  of  Capsicum 

Note. — The  strength  of  this  tincture  has  been  increa.sed  in  the  U.  S.  P., 
8th  Rev.,  from  5  Gm.  in  100  Cc.  to  10  Gm.  in  100  Cc. 

Metric  Old  form 

*  Capsicum,  in  No.  50  powder 100  Gm.  3  oz.  av.  148  gr. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 

To  make 1000  Cc.  2  pinU 

Mix  950  Cc.  [old  form  30  fl.  oz.]  of  Alcohol  with  50  Co.  [old  form 
2  fl.  oz.]  of  Water.  Moisten  the  Capsicum  with  35  Cc.  [old  form  l\ 
fl.  oz.]  of  the  menstruum,  transfer  it  to  a  percolator,  and,  without 
pressing  the  ])()wder,  allow  it  to  stand,  well  covered,  for  six  hours  ; 
then  pack  it  firmly  and  i)our  on  enough  menstruum  to  saturate  the 
powder  and  leave  a  stratum  above  it.  ^^'hen  the  li(|uid  begins  to 
drop  from  the  percolator,  <'lose  the  lower  orifice,  and,  l»a\  ing  clo.sely 
covered  the  percolator,  macerate  for  twenty-four  houre.     Then  allow 
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the  perc'oliition  to  proceed  slowly,  pouring  on  sufficient  menstruum  to 
obtain  1000  Cc.  [old  form  2  pintvs]  of  Tincture. 
Average  dose. —  8  minims  (0.5  Cc. ). 

TINCTURA  CARDAMOMI.  U.S.    Tincture  of  Cardamom 

-Mitiir  Old  form 

•Cardamom,  in  No.  30  powder 200  Gm.  6  oz.  av.  296  gr. 

Diluted  Alcohol,  a  .sufficient  quantity, 

To  make 1000  Cc.  2  pints 

Moisten  the  Cardamom  with  80  Cc.  [old  form  2i  tl.  oz.]  of  Diluted 
Alcohol,  transfer  it  to  a  percolator,  and,  without  pressing  the  powder, 
allow  it  to  stand,  well  covered,  for  six  hours  ;  then  pack  it  firmly  and 
pour  on  enough  Diluted  Alcohol  to  saturate  the  jiowder  and  leave  a 
stratum  above  it.  When  the  liquid  begins  to  drop  from  the  perco- 
lator, close  the  lower  orifice,  and,  having  closely  covered  the  perco- 
lator, macerate  for  twenty-four  hours.  Then  allow  tlu'  percolation  to 
proceed  slowly,  pouring  on  sufficient  Diluted  Alcohol  to  obtain  1000 
Cc.  [old  form  2  pints]  of  Tincture. 

Average  dose. —  1  fluidrachm  (4  Cc. ). 

TINCTURA    CARDAMOMI    COMPOSITA.    U.S.    Compound    Tincture    of 

Cardamom 

^Nloti  ii-  (ilii  form 

•Cardamom     25  Qm.  .'.(;.')    grains 

Saigon  Cinnamon 25  Gm.  36,i    grains 

Caraway     12  Gm.  IT.'i    grains 

Cochineal 5  Gm.              7.'?    grains 

Glycerin SO  Cc.                IJ  fl.  oz. 

Diluted  Alchol,  a  sufficient  quanity, 

To  make 1000  Cc.                  2  pints 

Mix  the  Glycerin  with  950  Cc.  [old  form  P>0  11.  oz.]  of  Diluted  Alco- 
hol, lieduce  the  Cardamom,  Haigou  Cinnamon,  Caraway,  and  Cochi- 
neal to  a  No.  40  powder,  and  macerate  this  powder  in  a  sto]>pered 
container,  in  a  moderately  warm  place,  with  750  Cc.  [old  form  24  fl. 
oz.]  of  the  menstruum  during  seven  days,  with  occjisional  agitation  ; 
then  filter  through  purified  cotton,  or  a  plain  filter,  and,  when  the 
lifjuid  has  drained  oft"  com])letely,  pour  on  the  residue,  first  the  re- 
main(l<^r  of  the  menstruum,  and  then  sutlieient  Diluted  Alcohol  to 
make  1000  Cc.  [old  form  2  i)ints]  of  Tincture. 

Average  dose. —  1  fluidrachm  (4  Cc. ). 

TINCTURA   CIMICIFUG/e.  U.S.    Tincture  of  Cimicifuga 

Mrlrir  Olil  form 

•Cimicifuga,  in  No.  40  powdor 200  Gm.  fi  oz.  av.  29f)  gr. 

Alcohol,  a  Hiifli<ricnt  quantity,  

To  make 1000  Cc.  2  pints 

Moist*'!!  th«'  Cimiciri!ga  with  <!0  Cc.  [old  fu!-!!i  2  fl.  oz.J  of  Alcohol, 
transfe!-  it  to  a  jieicolato!-,  ai!d,  witl!o!it  pie.ssi!ig  the  powdei-,  allow 
it  U)  stand,  well  covered,  for  six  houis  ;  then  ]>ack  it  fi!ii!ly  ai!d  poui- 
on  enough  Alcohol  to  saturate  th«'  ])owder  and  leave  a  stiatui!!  above 
it.  When  the  li<juid  begins  to  dio])  IVom  the  percolator,  close  the 
lower  orific(%  a!id,  having  closely  co\e!'ed  tht^  pei'colato!-,  i!!ac<»rate  for 
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twenty-four  hours.  Then  allow  the  percolation  to  proceed  slowly, 
pouring  on  sufficient  Alcohol  to  obtain  1000  Cc.  [old  forju  2  pints] 
of  Tincture. 

Average  dose. —  1  tluidrachni  (4  Co.). 

TINCTURA  CINCHON/C.  U.S.    Tincture  of  Cinchona 

Metric  Old  form 

'Cinchona,  in  No.  60  powder  (yielding  not  less  than  4 

percent,  of  iinliydrous  ether-soluble  alkaloid.s)     .    .         200  Gm.  6    oz.  av.  296  gr. 

Glycerin 75  Cc.  2i  fl-  oz. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 

To  make 1000  Cc.  2  pinUs 

Mix  the  Glycerin  with  675  Cc.  [old  form  21|  fl.  oz.]  of  Alcohol  and 
250  Cc.  [old  form  8  fl.  oz.  ]  of  Water.  Moisten  the  Cinchona  with 
80  Cc.  [old  form  2^  fl.  oz.]  of  the  menstruum,  transfer  it  to  a  perco- 
lator, and,  without  pressing  the  powder,  allow  it  to  stand,  well  covered, 
for  six  hours  ;  then  pack  it  firmly  and  })our  on  enough  menstruum  to 
saturate  the  powder  and  leave  a  stratum  above  it.  When  the  liquid 
begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and,  having 
closely  covered  the  i:)ercolator,  macerate  for  forty-eight  hours.  Then 
allow  the  percolation  to  proceed  slowly,  pouring  on  lirst  the  remainder 
of  the  menstruum,  and  then  sufficient  of  a  mixture  of  Alcohol  and 
Water,  made  in  the  same  proportions  as  before,  until  1000  Cc.  [old 
form  2  i)ints]  of  i)ercolate  are  obtained. 

Tincture  of  Cinchona,  when  assayed  by  the  process  given  below, 
should  contain  in  100  Cc,  0.75  Gm.  of  anhydrous  ether-soluble  alka- 
loids of  Cinchona. 

Assay  of  Tincture  of  Cinchona 

Transfer  50  Cc.  of  Tincture  of  Cinchona  to  an  evaporatinor  di.sh,  and  evaporate 
it  on  a  water-bath  until  it  niea.surea  about  10  Cc,  transfer  the  liquid  to  a  l)ottle 
havin<;  the  capacity  of  about  180  Cc,  rinsing  the  dish  with  10  Cc  of  diluted  alcohol, 
tiien  assay  the  resulting  li(|uid  by  the  method  given  under  Flnirlrxtrartnni  (Hn- 
cliome.  (page  389),  with  tiie  excej)tion  that  the  multiplication  of  the  product  should 
be  by  4  instead  of  20  ;  tlie  result  will  represent  the  weight  in  grammes  of  anhy- 
drous ether-soluble  aljkal<iids  contained  in  100  Cc.  of  Tincture  of  Cinchona. 

Average  dose. —  1  lluidrachm  (4  Cc. ). 

TINCTURA  CINCHONA  COMPOSITA.  U.  S.    Compound  Tincture  of 

Cinchona 

Metric  Old  form 
*  Red  Cinchona  (yielding  not  le.ss  than  5  percent,  of 

iinliydrous  cinchona  alkaloids) 100  Qm.  3    oz.  av.  148  gr. 

Bitter  Orange  Peel 80  Gm.  2    oz.  av.  29.'?  gr. 

Serpentaria 20  Gm,  2'.)2    grains 

Glycerin 75  Cc.  2i  fl.  oz. 

Alcohol, 

Water,  cadi,  a  suflicicut  quantity, 

To  make 1000  Cc.  2  pints 

Mix  the  Glycerin  with  675  Cc.  [old  form  2H  fl.  oz.]  of  Alcohol  and 
250  Cc.  [old  "form  8  fl.  oz.]  of  Water.  Reduce  the  Ked  (Mnchona, 
Bitter  Orange  Peel,  and  Serpentaria  to  a  No.  GO  powder,  moisten  this 
powder  with  80  Cc.  [old  form  2|  fl.  oz.]  of  the  menstruum,  transfer 
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it  to  a  percolator,  and,  without  pressing  the  powder,  allow  it  to  stand, 
well  covered,  for  six  hours  ;  then  puck  it  firmly  and  pour  on  enough 
menstruum  to  sjiturate  the  i)owder  and  leave  a  stratum  above  it. 
When  the  liquid  begins  to  drop  from  the  percolator,  close  the  lower 
orifice,  and,  having  closely  covered  the  percolator,  macerate  for  forty- 
eight  hours.  Then  allow  the  percolation  to  proceed  slowly,  pouring 
on  first  the  remainder  of  the  menstruum,  and  then  suflBicieut  of  a  mix- 
ture of  Alcohol  and  Water,  made  in  the  sanie  proi^ortious  as  before, 
to  obtain  1000  Cc,  [old  form  2  pints]  of  Tincture. 
Average  dose. —  1  fluidrachm  (4  Cc. ). 

TINCTURA  CINNAMOMI.  U.S.    Tincture  of  Cinnamon 

Sl.tiii  Old  form 

*  Saigon  Cinnamon,  in  No.  50  powder 200  Qm.  6    oz.  av.  296  gr. 

Glycerin 75  Cc.  2i  fl.  oz. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 

To  make 1000  Cc.  2  pints 

Mix  the  Glycerin  with  675  Cc.  [old  form  21i  fl.  oz.]  of  Alcohol 
and  250  Cc.  [old  form  8  fl.  oz.]  of  Water.  Moisten  the  Saigon  Cin- 
namon with  SO  Cc.  [old  form  2^  fl.  oz.]  of  the  menstruum,  transfer 
it  to  a  percolator,  and,  without  pressing  the  powder,  allow  it  to  stand, 
well  covered,  for  six  hours  ;  then  pack  it  firmly  and  pour  on  enough 
menstruum  to  sjiturate  the  powder  and  leave  a  stratum  above  it. 
When  the  liquid  begins  t<i  drop  from  the  percolator,  close  the  lower 
orifice,  and,  having  closely  covered  the  percolator,  macerate  for  twenty- 
four  hours.  Then  allow  the  percolation  to  proceed  slowly,  pouring 
on  first  the  remainder  of  the  menstruum,  and  then  sufficient  of  a  mix- 
ture of  Alcohol  and  ^^'ater,  made  in  the  same  proportions  as  before, 
to  obtain  1000  Cc.  [old  form  2  pints]  of  Tincture. 

Average  dose. —  30  minims  (2  Cc. ). 

TINCTURA  COLCHICI  SEMINIS.  U.S.    Tincture  of  Colchicum  Seed 

Slotric  (IM  form 

•  Colchicum  Seed,  In  No.  50  powder  (containing  not  less 

thnn  (1.45  percent,  of  colchicine) 100  Qm.  3  oz.  av.  148  gr. 

Alcohol, 

Water,  each,  a  sufficient  quantity,  


To  make 1000  Cc.  2  pint.s 

Mix  fiOO  Cc.  [old  form  10  fl.  oz.]  of  Alc«»hol  with  400  Cc.  [old  form 
13  fl.  oz.]  of  Water.  Moisten  the  Colclii<Mnn  S«'e(i  with  10  Cc.  [old 
form  1  .V  fl.  oz.]  of  the  menstruum,  transfer  it  to  a  percolator,  and, 
without  ])ressing  the  pow<l<'r,  allow  it  to  stand,  well  co\-ei-ed,  for  six 
hours;  then  pack  it  firmly  and  ])(nir  on  enough  nn'nstruuin  to  satu- 
rate the  i)owder  and  leave  a  stratum  above  it.  When  the  li<|ui<i 
liegins  to  droji  from  the  percolator,  close  the  lower  orifice,  and,  having 
closely  covered  the  percolator,  macerate  for  forty-eight  hours.  Then 
allow  the  ]>ercolation  to  i>roceed  slowly,  pouring  on  sufficient  men- 
struum to  obtain  1000  Cc.   [old  form  2  jiints]  of  ])ercolate. 

Tincture  of  Colchicnm  Seed,  when  assayed  by  tlie  process  given 
below,  should  contain  in  100  Cc,  0.04  Cm.  of  colchicine. 
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Assay  of  Tincture  of  Colchicum  Seed 

Transfer  100  Cc.  of  Tincture  (,>f  Colchicum  Seed  to  an  evaporating  dish,  and 
evaporate  it  on  a  water-bath  until  it  measures  about  lU  Cc.  Add,  if  necessary, 
sufficient  alcohol  to  dissolve  any  separated  substance,  and  then  assay  the  resulting 
/iquid  by  the  method  given  under  Fluidextractum  (Jolchici  Seminis  (page  391),  with 
the  exception  that  the  multiplication  of  the  product  by  10  be  oniitted  ;  the  result 
will  represent  the  weight  in  grammes  of  colchicine  contained  in  100  Cc.  of  Tinc- 
ture of  Colchicum  Seed. 

Average  dose. —  30  miuims  (2  Cc. ). 

TINCTURA  DIGITALIS.  U.S.    Tincture  of  Digitalis 

Metric  Old  form 

*  Digitalis,  iu  No.  60  powder 100  Gm.  3  oz.  av.  148  gr. 

Diluted  Alcohol,  a  sufficient  quantity,  

To  make 1000  Cc.  2  pints 

Moisten  tlie  Digitalis  with  40  Cc.  [old  form  1^  fl.  oz.]  of  Diluted 
Alcohol,  transfer  it  to  a  percolator,  aud,  without  pressing  the  powder, 
allow  it  to  stand,  well  covered,  for  six  hours  ;  then  pack  it  firmly  and 
pour  on  enough  menstruum  to  saturate  the  powder  and  leave  a 
stratum  above  it.  When  the  liquid  begins  to  di-op  from  the  perco- 
lator, close  the  lower  orifice,  and,  having  closely  covered  the  perco- 
lator, macerate  for  twenty-four  hours.  Then  allow  the  percolation  to 
proceed  slowly,  pouring  on  sufficient  menstruum  to  obtain  1000  Cc. 
[old  form  2  pints]  of  Tincture. 

Average  dose. — 15  minims  (1  Cc. ). 

TINCTURA  FERRI  CHLORIDI.  U.S.    Tincture  of  Ferric  Chloride 

A  hydro-alcoholic  solution  of  Ferric  Chloride  [FeClj^  161.04]  containing  not 
less  than  13.28  percent,  of  the  anhydrous  salt,  corresponding  to  4.6  (4.58)  percent, 
of  metallic  iron. 

Jletric  Old  form 

*  Solution  of  Ferric  Chloride 350  Cc.  22  fl.  oz.  3  fl.  dr. 

Alcohol,  a  sufficient  quantity, 


To  make 1000  Cc.  4  pints 

Mix  the  Solution  with  enough  Alcohol  to  make  1000  Cc.  [old  form 
4  pints].  Let  the  Tincture  stand,  in  a  closely  covered  Aessel,  pro- 
tected from  light,  at  least  three  montlis  ;  then  transfer  it  to  glass- 
stoppered  bottles,  and  keep  it  protected  from  light. 

(For  tests  and  comments,  see  Part  III.) 

Average  dose. —  8  minims  (0.5  Cc. ). 

TINCTURA  QALL/E.  U.S.    Tincture  of  Nutgall 

Metric  Old  form 

•  Nutgall,  in  No.  40  powder 200  Qm.  6    oz.  av.  296  gr. 

Glycerin 100  Cc.  ^\  fl.  oz. 

Alcohol,  a  sufficient  quantity, 

To  make 1000  Cc.  2  pints 

Mix  the  Glycerin  with  900  Cc.  [old  form  28f  fl.  oz.]  of  Alcohol. 
Introduce  the  Nutgall,  without  moi.sttMiiug  it,  into  a  glass  pereolator. 
shaking  down  the  powder  evenly  and  compactly,  and  ])our  on  sutti- 
cient  of  the  menstruum  to  saturate  it  ami  U»ave  a  .stratum  above  it. 
Allow  the  percolation  to  ])rocec<l  slowly,  i)ouring  on  the  remainder 
of  the  menstruum,  and  tlien  sufticient  Alcohol  to  obtain  1000  C<\ 
[old  form  2  pints]  of  Tincture. 

Average  dose. —  1  fluidriu'hm  (4  Cc. ). 
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TINCTURA  QAMBIR  COMPOSITA.  U.S.    Compound  Tincture  of  Gambir 

[To  replace  Tinctura  Catechu  Composita,  Pharm.  1890] 

Metric  Old  form 

*  Qambir,  in  No.  50  powder SO  Gm.  1  oz.  av.  293  gr. 

Saigon  Cinnamon,  in  No.  50  powder 25  Qm.  365  grains 

Diluted  Alcohol,  a  sufficient  quantity, 

To  make 1000  Cc.  2  pints 

Macerate  the  Gambir  aud  Saigon  Ciunamon  in  a  stoppered  cou- 
taiuer,  in  a  moderately  warm  place,  with  750  Cc.  [old  form  24  11.  oz.] 
of  Dilnted  Alcohol  during  forty-eight  hours,  with  frequent  agitation  ; 
theu  filter  through  purified  cotton,  or  a  plain  filter,  and,  when  the 
liquid  has  drained  off  completely,  pass  enough  menstruum  through 
the  residue  to  make  1000  Cc.  [old  form  2  pints]  of  Tincture. 

Average  dose. —  1  fluidrachm  (4  Cc. ). 

TINCTURA  QELSEMII.  U.S.    Tincture  of  Oelsemium 

Metric  Old  form 

*  Oelsemium,  in  No.  60  powder 100  Qm.  3  oz.  av.  148  gr. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 


To  make 1000  Cc.  2  pints 

Mix  650  Cc.  [old  form  21  fl.  oz.]  of  Alcohol  with  .350  Cc.  [old 
form  11  fl.  oz.]  of  Water.  Moisten  the  Oelsemium  with  35  Cc.  [old 
form  1\  fl.  oz.]  of  the  menstruum,  transfer  it  to  a  percolator,  and, 
without  pressing  the  powder,  allow  it  to  stand,  well  covered,  for  six 
hours  ;  then  pack  it  firmly  and  pour  on  enough  menstruum  to  satu- 
rate the  powder  and  leave  a  stratum  above  it.  When  the  liquid 
begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and,  hav- 
ing closely  covered  the  percolator,  macerate  for  twenty  four  hours. 
Then  allow  the  percolation  to  proceed  slowly,  pouring  on  sufiicient 
menstruum  to  obtain  1000  Cc.  [old  form  2  pints]  of  Tincture. 

Average  dose. —  8  minims  (0.5  Cc. ). 

TINCTURA  GENTIAN/C  COMPOSITA.  U.S.    Compound  Tincture  of 

Gentian 

Mitrir  Old  form 

» Gentian     100  Qm.  3  oz.  av.  14S  gr. 

Bitter  Orange  Peel     40  Om.  1  oz.  av.  147  gr. 

Cardamom 10  Gm.  Ut)  grains 

Alcohol, 

Water,  each,  a  fuffioient  quantity,  

To  make 1000  Cc.  2  pinU 

Mix  600  Cc.  [old  form  10  fl.  oz.]  of  Alcohol  with  400  Cc.  [old  form 
13  fl.  oz.]  of  Water.  Reduce  the  (}eiiti:iii,  IMltcr  Orange  INh'1,  and 
Cardamom  to  a  No.  40  powder,  moisten  this  jxiwder  with  60  Cc.  [old 
form  2  fl.  oz.]  of  the  menstruum,  transfer  it  to  a  i)ercolat<)r,  and,  with- 
out pressing  the  powder,  allow  it  to  stand,  well  covered,  for  twelve 
hours;  then  ])ack  it  niod«'riit«'ly  and  jHHir  on  enough  menstruum  to 
Kiitiir;it<'  tlir  |M»w(ler  iiiKJ  Icjivc  a  stnitiini  ;il)()v«>  it.  Wlieii  tlie  li<|uid 
Ix'gins  to  drop  from  the  jicrctthitor,  dose  the  lower  orKicc.  ;nid,  hav- 
ing closely  covered  the  percolator,  niaccralc  for  Iwclvr  hours;  then 
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allow  the  percolation  to  proceed  slowly,  pouring  on  sufficient  men- 
struum to  obtain  1000  Cc.  [old  form  2  pints]  of  Tincture. 
Average  dose. —  1  fluidrachm  (4  Co.). 


TINCTURA   QUAIACI.  U.S.    Tincture  of  Quaiac 

Metric  Old  fomi 

*aualac,  in  No.  40  powder 200  Qm.  6  oz.  av.  296  gr. 

Alcohol,  a  sufficient  quantity,  

To  make 1000  Cc.  2  pints 

Macerate  the  Guaiac  in  a  stoppered  container,  in  a  moderately 
warm  place,  with  750  Cc.  [old  form  24  fl.  oz.]  of  Alcohol  during 
three  days,  with  frequent  agitation  ;  then  filter,  and  when  the  liquid 
has  drained  off",  pour  on  enough  Alcohol  to  make  1000  Cc.  [old  form 
2  pints]  of  Tincture. 

Average  dose. —  1  fluidrachm  (4  Cc. ). 


TINCTURA  GUAIACI   AMMONIATA.  U.S.    Ammoniated  Tincture  of 

Guaiac 

Metric  Old  form 

^  Quaiac,  in  No.  40  powder 200  Gm.    _        6  oz.  av.  296  gr. 

Aromatic  Spirit  of  Ammonia,  a  sufficient  quantity,  


To  make 1000  Cc.  2pinU 

Macerate  the  Guaiac  in  a  stoppered  conta-iner,  in  a  moderately 
warm  place,  with  750  Cc.  [old  form  24  fl.  oz.]  of  Aromatic  Spirit  of 
Ammonia  duiing  three  days,  with  frequent  agitation  ;  then  filter, 
and,  when  the  liquid  has  drained  off,  pour  on  enough  Aromatic 
Spirit  of  Ammonia  to  make  1000  Cc.  [old  form  2  pints]  of  Tincture. 

Average  dose. —  30  minims  (2  Cc. ). 


TINCTURA   HYDRASTIS.  U.S.    Tincture  of  Hydrastis 

Metric  Old  form 

*  Hydrastis,  in  No.  60  powder  (containing  not  less  than 

2.5  percent,  of  hydrastine) 200  Qm.  6  oz.  av.  296  gr. 

Alcoliof, 

Water,  each,  a  sufficient  quantity. 


To  make 1000  Cc.  2  pints 

Mix  Alcohol  and  Water  in  the  proportion  of  650  Cc.  [old  form  21 
fl.  oz.]  of  Alcohol  and  350  Cc.  [old  form  11  fl.  oz.]  of  Water.  Mois- 
ten the  HydravStis  with  60  Cc.  [old  form  2  fl.  oz.]  of  the  menstruum, 
transfer  it  to  a  percolator,  and,  without  pressing  the  powder,  allow 
ifc  to  stand,  well  covered,  for  six  hours  ;  then  pack  it  firmly  and  pour 
on  enough  menstruum  to  sjiturate  the  powder  and  leave  a  stratum 
above  it.  AVlien  the  liquid  begins  to  drop  from  the  percolator,  close 
the  lower  orifice,  and,  having  closely  covered  the  ixMcolator,  macer- 
ate for  twenty-four  lionr.s.  Then  allow  the  percolation  to  proceed 
slowly,  gradually  adding  menstrunin  until  1000  Cc.  [old  form  2 
pints]  of  percolate  are  obtnined. 

Tincture  of  Hydrastis,  when  assayed  by  the  process  given  below, 
should  contain  in  100  Cc,  0.4  Gm.  of  hydrastine. 

23 
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Assay  of  Tincture  of  Hydrastis 

Transfer  100  Cc.  of  Tincture  of  Hydrastis  to  an  evaporating  dish,  and  evaporate 
it  on  a  water-bath  until  the  Hquid  measures  about  10  Cc.  If  any  insoluble  matter 
has  separated,  udd  suMicient  alcohol  to  dissolve  it,  and  then  assay  the  resulting 
liquid  by  the  method  given  under  Fluidextraduin  Hydrai<tL><  (page  401),  using  the 
same  details  as  there  directed  for  10  Cc.  of  Fluidextract  of  Hydrastis,  w  ith  the 
exception  that  the  weight  of  the  residual  alkaloids  must  be  multiplied  by  2  in- 
stead of  by  20  as  there  directed,  to  give  the  weight  in  grammes  of  hydrastine  con- 
tained in  iOO  Cc.  of  Tincture  of  Hydrastis. 

Average  dose. —  1  liuidrachm  (4  Cc.  )• 

TINCTURA   HYOSCYAMI.  U.S.    Tincture  of  Hyoscyamus 

Metrio  Old  form 

*  Hyoscyamus,   in  No.  60  powder  (containing  not  less 

than  0.8  percent,  of  mydriatic  alkaloids)     ....         100  Qm.  3  oz.  av.  148  gr. 

Diluted  Alcohol,  a  sufficient  quantity, 

To  make 1000  Cc.  2  pints 

Moisten  the  Hyoscyamus  with  40  Cc.  [old  form  1|  fl.  oz.]  of  Di- 
luted Alcohol,  transfer  it  to  a  percolator,  and,  without  pressing  the 
powder,  allow  it  to  stand,  well  covered,  for  six  hours ;  then  pack  it 
firmly  and  pour  on  enough  Diluted  Alcohol  to  saturate  the  powder 
and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from 
the  percolator,  close  the  lower  orifice,  and,  having  closely  covered 
the  percolator,  macerate  for  twenty-four  hours.  Then  allow  tlie  per- 
colation to  proceed  slowly,  gradually  adding  Diluted  Alcohol  until 
1000  Cc.  [old  form  2  pints]  are  obtained. 

Tincture  of  Hyoscyamus,  when  assayed  by  the  process  given  below, 
should  contain  in  100  Cc,  0.007  Gm.  of  mydriatic  alkaloids. 

Assay  of  Tincture  of  Hyoscyamus 

Transfer  100  Cc.  of  Tincture  of  Hyoscyamus  to  an  evaporating  dish,  and  evapo- 
rate it  on  a  water-bath  until  it  measures  about  10  Cc.  Add,  if  necessary,  sufficient 
alcohol  to  dissolve  any  separated  substance,  and  then  assay  the  resulting  liquid  by 
the  method  given  under  Fiuide.dradnm  Bellmloimx  Radicis  (page  384),  using  the 
same  details  as  there  directed  for  10  Cc.  of  Fluidextract  of  Belladonna  Root,  with 
the  exception  that  the  multiplication  by  10  ])e  omitted  ;  the  result  will  represent 
the  weight  in  grammes  of  alkaloids  contained  in  100  Cc.  of  Tincture  of  Hyoscy- 
amus. 

Average  dose. — 15  minims  (1  Cc). 

TINCTURA  lODI.  U.S.    Tincture  of  Iodine 

Metric  Old  form 

*  k>dine      70  Qm.  255  grains 

Potassium  iodide      50  Qm.  182  grains 

Alcohol,  a  sufliciunt  (|uantity, 

To  make 1000  Cc.  8  fl.  o«. 

Triturate  the  Iodine  and  Potassium  Iodide  rapidly,  in  a  mortar,  to 
a  coars<'  ]>n\vd<'r,  and  transfer  it  at  once  to  a  graduated  bottle.  Rinse 
tin*  mortar  witli  several  successive  i)ortions  of  Alcohol,  and  }K)ur  the 
rinsings  into  the  bottle.  Then  add  Alcohol,  shaking  occsusionally, 
until  the  Iodine  and  Potassium  Iodide  aie  dis.solved,  and  the  finished 
Tinetni'e  measures  1000  ('.  [old  form  S  tl.  o/,.].  (If  there  is  no  neces- 
sity toi-  rapid  solution,  the  nnpowdere<l  Iodine  and  Potassium  Iodide 
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may  be  placed  in  the  bottle  containing  the  Alcohol  and  allowed  to 
dissolve  slowly. ) 

If  5  Cc.  of  the  Tincture  be  mixefl  with  about  25  Cc.  of  water  and  titrated  with 
tenth-normal  sodium  thiosulphate  V.S.,  about  27.25  Cc.  of  tenth-normal  Bodium 
thiosulphate  V.  S.  should  be  required  for  complete  decolorization  (corresponding 
to  about  6.86  Gm.  of  Iodine  in  100  Cc). 

Average  dose. —  1^  minims  (0.1  Cc. ). 

TINCTURA   IPECACUANH/E   ET  CPU.  U.  S.    Tincture  of  Ipecac  and 

Opium 

[Fluid  Dover's  Powder] 

Metric  Old  form 

•Tincture  of  Deodorized  Opium 1000  Cc.  10  fl.  oz. 

Fluidextract  of  Ipecac 100  Cc.  1  fl.  oz. 

Diluted  Alcohol,  a  sufficient  qiiuntity, 

To  make 1000  Cc.  10  fl.  oz. 

Evaporate  the  Tincture  of  Deodorized  Opium,  in  a  tared  dish,  on 
a  water-bath,  until  it  weighs  800  Gm.  [old  form  8  oz.  av.].  When 
it  has  become  cold,  add  to  it  the  Fluidextract  of  Ipecac,  filter  the 
mixture,  and  pass  enough  Diluted  Alcohol  through  the  filter  to 
obtain  1000  Cc.  [old  form  10  fl.  oz.]  of  Tincture. 

Average  dose. —  8  minims,  (0.5  Cc. ). 

TINCTURA  KINO.  U.  .S.    Tincture  of  Kino 

Note. — The  strength  of  this  tincture  has  been  reduced  from  10  Gm.  in  100  Cc, 
U.  S.  P.  1890,  to  5  Gm.  in  100  Cc,  U.  S.  P.  8th  Eev. 

Metric  Old  form 

♦  Kino 50  Qm.  182  grains 

Purified  Talc 10  Gm.  36  grains 

Glycerin ISOCc.  1  fl.  oz.  1  fl.  dr. 

Alcohol 650  Cc.  5  fl.  oz.  1  fl.  dr. 

Water,  a  sufficient  quantity, 

To  make lOOOCc.  8  fl.  oz. 

Mix  the  Glycerin  with  200  Cc.  [old  form  1  fl.  oz.  6  fl.  dr.]  of  Water, 
and  triturate  the  Kino  and  Purified  Talc  with  sufticient  of  the  mixture 
to  produce  a  thin,  smooth  magma.  Transfer  this  magma  to  a  flask  by 
the  aid  of  the  remainder  of  the  mixture,  and,  having  ascertained  tlie 
weight  of  the  flask  and  contents,  heat  it  on  a  water-bath  for  about  one 
hour ;  allow  the  flask  and  contents  to  cool,  and  restore  the  original 
weight  by  the  addition  of  sufficient  Water.  Then  add  the  Alcohol, 
mix,  and  pass  the  Tincture  through  a  filter  of  purified  cotton,  keep- 
ing the  funnel  well  covered.  Finally,  add  sufficient  Alcohol  through 
the  filter  to  obtain  1000  Cc.  [old  form  8  fl.  oz.]  of  Tincture. 

Average  dose. —  1  fluidrachm  (4Cc. ). 

TINCTURA   KRAMERI/E.  U.  S.    Tincture  of  Krameria 

M.trio  OKI  form 

•  Krameria,  in  No.  40  powder 200  Gm.  6  oz.  av.  296  gr. 

Diluted  Alcohol,  a  sufficient  quantity, 


To  make 1000  Cc.  2  pints 

Moisten  the  Krameria  with  80  Cc.  [old  form  2:  fl.  oz.]  of  Diluted 
Alcohol,  transfer  it  to  a  percolator,  and,  without  pressing  the  powder, 
allow  it  to  stand,  well  covered,  for  six  hours  ;  then  pack  it  firmly  and 
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pour  on  enough  Diluted  Alcohol  to  saturate  the  powder  and  leave  a 
stratum  above  it.  When  the  liquid  begins  to  drop  from  the  perco- 
lator, close  the  lower  orifice,  and,  having  closely  covered  the  perco- 
lator, macerate  for  twenty-four  hours.  Then  allow  the  percolation  to 
proceed  slowly,  pouring  on  sufficient  Diluted  Alcohol  to  obtain  1000 
CJc.  [old  form  2  pints]  of  Tincture. 
Average  dose. —  1  fluidrachm  (4  Cc). 

TINCTURA  LACTUCARII.  U.  S.    Tincture  of  Lactucarium 

Metric  Old  form 

♦Lactucarium 500  Gm.  16  oz.  av.  302  gr. 

Glycerin 250  Cc.  8  fl.  oz. 

Alcohol, 

Purified  Petroleum  Benzin, 

Diluted  Alcohol, 

Water,  each,  a  sufficient  quantity, 

To  make 1 000  Cc.  2  pints 

Beat  the  Lactucarium  in  an  iron  mortar,  with  clean  sand,  to  a 
coarse  powder,  and  introduce  it  into  a  bottle  ;  add  2000  Cc.  [old  form 
4  pints]  of  Purified  Petroleum  Benzin,  cork  the  bottle  tightly,  and 
set  it  aside  for  forty-eight  hours,  frequently  agitating  the  mixture. 
Pour  the  mixture  on  a  double  filter,  and  allow  it  to  drain.  Wash 
the  rCvSidue  by  gradually  adding  1500  Cc.  [old  form  3  pints]  of 
Purified  Petroleum  Benzin,  and  allow  the  Lactucarium  to  dry  by 
exposing  it  to  a  current  of  air.  When  it  is  dry  and  free  from  the 
odor  of  Benzin,  reduce  it  to  powder,  using  more  sand,  if  necessary, 
and  pack  it  moderately  in  a  conical  percolator.  Mix  the  Glycerin 
with  200  Cc.  [old  form  6i  fl.  oz.]  of  Water,  and  500  Cc.  [old  form  1 
pint]  of  Alcohol,  and  moisten  the  powder  with  500  Cc.  [old  form  1 
pint]  of  the  mixture.  When  the  liquid  begins  to  drop  from  the  per- 
colator, close  the  lower  orifice,  and,  having  closely  covered  the  per- 
colator, macerate  for  twenty-four  hours.  Then  allow  the  percolation 
to  proceed  very  slowly,  gradually  adding,  first  the  remainder  of  the 
menstruum,  and  then  diluted  Alcohol,  until  the  Lactucarium  is 
exhausted.  Reserve  the  first  750  Cc.  [old  form  24  fl.  oz.]  of  the 
percolate,  evaporate  the  remainder  on  a  water-bath,  at  a  temj)erature 
not  exceeding  70°  C.  (L58°  F.),  to  2,50  Cc.  [old  form  S  fl.  oz.]  and 
mix  this  with  the  reserved  portion.  Filter,  and  add  enough  Diluted 
Alcohol  through  the  filter  to  obtain  1000  Oc.  [old  form  2  pints]  of 
Tincture. 

Average  done^ — .30  minims  (2  (V.). 

TINCTURA    LAVANDUL/E    COMPOSITA.   U.S.    Compound   Tincture  of 

Lavender 

Molrir  OM  form 

•Oil  of  Lavender  Flowers 8  Cc.  12.?  mini  ins 

Oil  of  Rosemary 2  Cc.  .31  miniim 

SaiKon  Cinnamon 20  Gm.  202  grains 

Cloves 5  Gm.  'i'^  grain.s 

Myristica     10  Gm.  14fi  (jrain.s 

Red  Saunders 10  Gm.  146  grains 

Alcohol, 

Water,  fivch,  a  .sufficient  quantity, 

To  make 1000  Cc.  2  pints 
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Reduce  the  Saigou  Ciniiamou,  Cloves,  Myristica,  and  Red  Saunders 
to  a  No.  50  powdei',  and  macerate  this  powder  for  three  days  in  a 
mixture  of  750  Cc.  [old  form  24  11.  o/.]  of  Alcohol  and  250  Cc.  [old 
form  Sfl.  oz.]  of  Watei-,  in  which  liquid  the  Oils  have  been  dissolved. 
Then  filter,  and,  when  the  liquid  has  drained  olf  completely,  piuss 
enough  of  a  mixture  of  Alcohol  and  Water,  made  in  the  same  pro- 
portions as  before,  through  the  residue  on  the  filter  to  make  1000  Cc. 
[old  form  2  pints]  of  Tincture. 

Average  dose. —  30  minims  (2  Cc. ). 

TINCTURA  LIMONIS  CORTICIS.  U.  S.    Tincture  of  Lemon  Peel 

Metric  Old  form 

*  Lemon  Peel,  from  the  fresh  fruit,  in  thin  shavings  and 

cut  into  narrow  shreds SOO  Gm,  16  oz.  av.  302  gr. 

Alcohol,  a  sufficient  quantity,  

To  make 1000  Cc.  2  pints 

Macerate  the  Lemon  Peel  in  a  stoppered,  wide-mouthed  container, 
in  a  moderately  warm  place,  with  1000  Cc.  [old  form  2  pints]  of 
Alcohol  during  forty-eight  hours,  with  frequent  agitation  ;  then 
filter  through  purified  cotton,  and,  when  the  liquid  has  drained  off 
comj)letely,  gradually  pour  on  enough  Alcohol  to  make  1000  Cc.  [old 
form  2  pints]  of  Tincture,  and  filter. 

TINCTURA   LOBELI/E.  U.  S.    Tincture  of  Lobelia 

NoTK. — The  strength  of  this  tincture  has  been  reduced  from  20  Gm.  of  Lobelia 
in  100  Cc.  to  10  Gm.  of  LobeUa  in  100  Cc. 

^  Metric  Old  form 

*  Lobelia,  in  No.  50  powder 100  Qm.  3  oz.  av.  148  gr. 

Diluted  Alcohol,  a  sufficient  quantity, 

To  make 1000  Cc.  2  pints 

Moisten  the  Lobelia  with  40  Cc.  [old  form  U  fl.  oz.]  of  Diluted 
Alcohol,  transfer  it  to  a  percolator,  and,  without  pressing  the  powder, 
allow  it  to  stand,  well  covered,  for  six  hours  ;  then  pack  it  fii-mly  and 
pour  on  enough  Diluted  Alcohol  to  sjiturate  the  powder  and  leave  a 
stratum  above  it.  When  the  liquid  begins  to  drop  from  the  perco- 
lator, close  the  lower  orifice,  and,  having  closely  covered  the  perco- 
lator, macerate  for  twenty-four  hours.  Then  allow  the  percolation  to 
proceed  slowly,  pouring  on  sufficient  Diluted  Alcohol  to  obtain  1000 
Cc.  [old  form  2  pints]  of  Tincture. 

Average  dose.-  \  J^^I^f  ^orant,  15  minims  (l  Cc). 
^  I  Emetic,  1  fluidrachm  (4  Cc. ). 

TINCTURA  MOSCHI.  U.  S.    Tincture  of  Musk 

Metric  Old  form 

*  Musk 5  Qm.  91  grains 

Alcohol 45  Cc.  1  fl.  oz.  6  fl.  dr. 

Water 45  Cc.  1  fl.  oz.  6  fl.  dr. 

Diluted  Alcohol,  a  sufficient  quantity,  

To  uuiko 100  Cc.  4  fl.  o«. 

Triturate  the  Musk  with  the  Water,  a  little  at  a  time,  until  a 
smooth  mixture  is  obtained  ;  transfer  this  mixture  to  a  bottle  and 
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allow  it  to  stand  twenty-four  hours  ;  add  the  Alcohol  and  macerate 
the  mixture  for  six  days,  occasionally  shaking  it.  Then  filter  through 
a  plain  j^aper  filter,  and,  when  the  liquid  has  drained  oil"  completely, 
pass  enough  Diluted  Alcohol  through  the  filter  to  make  100  Cc.  [old 
form  4  ti.  oz.]  of  Tincture. 

Avtmye  dose. —  1  fiuidrachm  (4  Cc. ). 

TINCTURA  MYRRH/C.  U.S.    Tincture  of  Myrrh 

Metric  Old  form 

*  Myrrh,  in  moderately-  coarse  powder 200  Qm.  6  oz.  av.  296  gr. 

Alcohol,  a  sufficieut  quantity, 

To  make 1000  Cc.  2  pinti 

Macerate  the  Myrrh  in  a  stoppered  container,  in  a  moderately 
warm  place,  with  750  Cc.  [old  form  24  fl.  oz.]  of  Alcohol  during 
three  days,  with  frequent  agitation  ;  then  filter  through  purified 
cotton,  or  a  plain  paper  filter,  and,  when  the  liquid  has  drained  otf 
completely,  pour  on  enough  menstruum  to  make  1000  Cc.  [old  form 
2  pints]  of  Tincture. 

Average  dose. — 15  minims  (1  Cc). 

TINCTURA  NUCIS  VOMIC/E.  U.S.     Tincture  of  Nux  Vomica 

Metric  Old  form 

*E.\tract  of  Nux  Vomica  (containing  5  percent,  of  strychnine)  20  Qm.  292  grains 

Alcohol, 
Water,  each,  a  sufficient  quantity, 

To  make 1000  Cc.  2  pints 

Dissolve  the  Extract  of  Nux  Vomica  in  a  sufficient  quantity  of  a 
mixture  of  Alcohol  and  Water,  made  in  the  proportion  of  750  Cc. 
[old  form  24  fl.  oz.]  of  Alcohol  and  250  Cc.  [old  form  8  fl.  oz.]  of 
water,  to  make  the  solution  measure  1000  Cc.  [old  foini  2  pints],  and 
filter  through  a  well -covered  filter. 

Tincture  of  Nux  Vomica,  when  assayed  by  the  process  given  below, 
should  contain  in  100  Cc,  0.1  Gm.  of  stryclinine. 

Assay  of  Tincture  of  Nux  Vomica 

Transfer  100  Cc.  of  Tincture  of  Nux  Vomica  to  a  porcelain  dish,  evaporate  it  to 
<lrynes.s  on  a  water-bath,  and  assay  the  resnltinf?  extract  by  the  method  given 
under  Extructvin  Nncii^  Voniinv  (pa^rc  449),  u.sinp  the  same  detiiils  as  there  directed 
ff»r  2  Gm.  of  Extract  of  Nux  Vomica,  with  the  excention  that  the  multiplication 
by  50  be  omitted  ;  the  result  will  rei>rcsent  the  weignt  in  grammes  of  strychnine 
contained  in  100  Cc.  of  Tincture  of  Nux  Vomica. 

Average  dose. — 10  minims  (0.6  Cc. ). 

TINCTURA  OPII.    U.S.    Tincture  of  Opium.     Laudanum 

Mi'tric  Old  form 

'Qranulated  Opium  (containing  12  to  12..')  percent,  of  crys- 

taliiziil.le  morphine) 100  Qm.  3  oz.  148  gr. 

Alcohol, 
Water, 

Diluted  Alcohol,  eiu-li,  a  <<iiffieient  tiuiintity,  

To  make 1000  Cc.  2  pinU 
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Heat  400  Cc.  [old  form  13  fl.  oz.]  of  water  to  boiling,  and  pour  it 
on  the  Granulated  Opium  contained  in  a  tared  vessel,  weigh,  and  stir 
occasionally  during  twelve  hours ;  then  restore  the  original  weight 
by  the  addition  of  cold  Water,  add  400  Cc.  [old  form  13  fl.  oz.]  of 
Alcohol,  pour  the  mixture  into  a  bottle,  and  continue  the  maceration 
for  forty-eight  hours,  occasionally  shaking.  Transfer  the  mixture  to 
a  percolator,  return  the  first  portion  of  the  percolate  until  it  runs 
through  clear,  and,  when  the  liquid  ceavses  to  drop,  continue  the  per- 
colation slowly,  pouring  on  sufficient  Diluted  Alcohol  until  1000  Cc. 
[old  form  2  pints]  are  obtained. 

Tincture  of  Opium  when  a.ssayed  by  the  process  given  below, 
should  contain  in  100  Cc.  not  less  than  1.2  nor  more  than  1.25  Gm. 
of  crystallizable  morphine. 


Assay  of  Tincture  of  Opium 

Tincture  of  Opium 100.0  Cc. 

Ammonia  Water 3.5  Cc. 

Alcohol, 

Ether, 

Water, 

Lime  Water,  each,  a  sufficient  quantity 

Transfer  100  Cc.  of  Tincture  of  Opium  to  an  evaporatintr  dish  and  evaporate  it 
on  a  water-l)ath  to  about  20  Cc,  a<ld  40  Cc.  (if  Water,  mix  thoroughly,  and  set  the 
liquid  a.side  for  one  hour,  occasionally  .stirring  to  disintegrate  the  resinous  flakes 
adhering  to  the  dish.  Then  filter  the  li(|uid  and  wash  the  filter  and  residue  with 
water,  until  all  soluble  matter  is  extracted  (indicated  by  an  almost  colorless  fil- 
trate), and  collect  the  washings  separately.  First  evaporate  the  washings,  in  a 
tared  dish,  to  a  small  volume,  then  add  the  first  filtrate  and  evaporate  the  whole 
to  a  weight  of  14  Gm. 

Determine  the  morphine  in  this  extract  by  the  method  given  under  Opium 
(twenty-first  line  of  the  Assay,  beginning  with  the  word  "Rotate"),  using  the 
same  details  as  there  directed  for  10  Gm.  of  Opium,  with  the  exception  that  the 
final  multiplication  by  10  be  omitted.  The  result  will  represent  the  weight  in 
grammes  of  crystallized  morphine  yielded  by  100  Cc.  of  Tincture  of  Opium. 

Average  dose. —  8  minims  (0.5  Cc. ). 


TINCTURA  OPIl   CAMPHORATA.  F.  S.     Camphorated  Tincture  of 
Opium.     Paregoric 

HFptrir  Old  form 

Powdered  Opium 4  Gm.  .58J  grains 

Benzoic  Acid 4  Qm.  SfiJ  grains 

Camphor 4  Qm.  5SJ  grain.s 

Oil  of  Anise 4  Cc.  1    fl.  dr. 

Glycerin 40  Cc.  IJ  fl.  o?,. 

Diluted  Alcohol 950  Cc.  30    fl.  o«. 


To  make 1000  Cc.  2  pints 

Place  all  the  ingredients  in  a  stoppered  container  and  macerate  for 
three  days  with  frequent  agitation  ;  then  filter  the  mixture  through  a 
well-covered  paper  filter,  adding  sulficicnt  Diluted  Alcohol  through 
the  filter  to  make  1000  Cc.  [old  form  2  pints]  of  Tincture. 

Average  dose.  —  2  fluidracluns  (S  Cc. ). 
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TINCTURA  OPIl   DEODORATI.  U.S.    Tincture  of  Deodorized  Opium 

Metric  Old  form 

*  Granulated  Opium  (containing  12  to  12.5  per  cent,  of 

crystallizahle  morphine) 100  Qm.  3    oz.  av.  148  gr. 

Purified  Petroleum  Benzin 75  Cc.  2J  fl.  oz. 

Alcohol 200  Cc.  6    11.  oz.  3  fl.  dr. 

Water,  

To  make 1000  Cc.                      2  pints 

Heat  500  Cc.  [old  form  1  pint]  of  Water  to  boiling,  and  pour  it  on 
the  Granulated  Opium  contained  in  a  suitable  vessel,  stirring  the 
mixtiu'e  frequently  during  twenty-four  hours.  Then  transfer  the 
mixture  to  a  percolator,  return  the  tirst  portion  of  the  percolate  untii 
it  runs  through  clear,  and,  when  the  liquid  ceases  to  drop,  continue 
the  percolation  with  Water  until  the  Opium  is  exhausted.  Concen- 
trate the  percolate  by  evaporation  on  a  water-bath  until  it  measures 
150  Cc.  [old  form  4f  fl.  oz.],  and,  when  cooled,  shake  it  frequently 
and  vigorously  for  ten  minutes  with  65  Cc.  [old  form  2  fl.  oz.]  of  the 
Purified  Petroleum  Benzin.  Separate  the  Benzin,  repeat  the  shaking 
out  for  a  few  minutes  with  the  remainder  of  the  Benzin,  and,  having 
carefully  and  completely  separated  this  second  portion  of  Benzin, 
evaporate  the  remaining  liquid  in  a  warm  place  spontaneously,  until 
the  odor  of  Benzin  has  disappeared,  removing  the  last  traces  by  the 
heat  of  a  water-bath.  Mix  the  deodorized  liquid  so  obtained  with 
500  Cc.  [old  form  19  fl.  oz.]  of  Water,  filter  the  mixture  through  a 
paper  filter,  and,  having  mixed  the  Alcohol  with  the  filtrate,  wash 
the  filter  with  sufficient  Water  to  make  1000  Cc.  [old  form  2  pints] 
of  Tincture. 

Assay  of  Tincture  of  Deodorized  Opium 

If  100  Cc.  of  Tincture  of  Deodorized  Opium  be  assayed  by  the  process  given 
under  Tinctnra  Opii  (page  359)  it  should  yield  not  less  than  L2  nor  niore  than  1.25 
Gm.  of  crj'stallized  morphine. 

Average  dose. —  8  minims  (0.5  Cc). 
TINCTURA   PHYSOSTIGMATIS.  U.S.    Tincture  of  Physostigma 

Jlptric  Old  fiirm 

•  Physostigma,  in    No.    .SO    powder   (containing   0.15 

percent,  of  ethor-.solnble  alkaloi(I.s) 100  Qm.  3  oz.  av.  148  gr. 

Alcohol,  a  sufficient  quantity, 

To  make 1000  Cc.  2  pints 

Moisten  the  Physostigma  with  40  Cc.  [old  form  H  'h  oz.]  of  Alco- 
hol, transfer  it  to  a  jx-n-olator,  and,  witliont  ])r('ssing  the  powder, 
allow  it  to  stand,  w<'ll  covered,  for  six  honrs  ;  then  i)a('k  it  firmly  and 
pour  on  enongli  Alcohol  to  satnrate  the  i)owdej-  and  leave  a  stratum 
above  it.  When  the  li<|nid  ])egins  to  droj)  IVoni  the  i)ercolator,  close 
th(^  lower  orifice,  and,  having  closely  coveicd  the  ])ercolator,  macerate 
for  twenty -four  honrs.  Then  allow  the  |>ercolation  to  ])roceed  slowly, 
pouring  on  snflicient  Alcohol  to  obtain  1000  Cc.  [old  form  2  pint.s] 
of  Tincture. 

Tincture  of  Physostigma,  wlien  assayed  by  the  process  given  ]>elow, 
should  contain  in  100  Cc,  0.014  Cm.  of  the  ether-solnble  alkaloids 
from  I'hysostigma. 
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Assay  of  Tincture  of  Physostigma 

Transfer  100  Cc.  of  Tincture  of  I'liysostif^ina  to  a  porcelain  dish,  evaporate  it 
to  dryness  on  a  water-bath,  and  assiiy  the  resulting  extract  by  the  method  given 
under  Kdractnm  I'lii/witlt/iiiiitia  {paiHi  451  J,  using  the  same  details  as  there  directed 
for  1  Gm.  of  Extract  of  Physostigma,  witli  the  excei)tion  that  the  i)roduct  must 
be  multiplied  by  2  instead  of  200  ;  the  result  will  represent  the  weight  in  grammes 
of  ether-soluble  alkaloids  from  Physostigma  contained  in  100  Cc.  of  Tincture  of 
Physostigma. 

Average  dose. — 15  miuiuis  (1  Co.). 

TINCTURA   PYRETHRI.  U.S.    Tincture  of  Pyrethrum 

Metrii:  nlil  f..mi 

•  Pyrethrum,  in  No.  50  powder 200  Gm.  6  oz.  av.  296  gr. 

Alcohol,  ii  sufficient  quantity, 

To  make 1000  Cc.  2  pints 

Moisten  the  Pyrethruni  witli  SO  Cc.  [old  form  2.}  fl.  oz.]  of  Alco- 
hol, transfer  it  to  a  percolutor,  and,  without  preSvSinj;  the  i)owder, 
allow  it  to  stand,  well  covered,  for  six  hours  ;  then  pack  it  firmly  and 
pour  on  enon.ii:h  Alcoliol  to  saturate  the  powaler  and  leave  a  stratum 
above  it.  When  the  li(iuid  beji;ins  to  drop  from  the  percolator,  close 
the  lower  orifice,  and,  liavini;'  closely  covered  the  percolator,  macerate 
for  twenty-four  hours.  Then  allow  the  percolation  to  proceed  slowly, 
pouring  on  sufficient  Alcohol  to  obtain  1000  Cc.  [old  form  2  pint.s]  of 
Tincture. 

TINCTURA  QUASSI/E.  U.S.    Tincture  of  Quassia 

Blot  lie  Old  form 

♦Quassia,  in  No.  50  powder      200  Qm.  6  oz.  av.  296  gr. 

Alcohol, 

Water,  eaeli,  a  sufTicient  quantity 

To  malie 1000  Cc.  2  pints 

Mix  350  Cc.  [old  forui  11  fi.  oz.]  of  Alcohol  with  050  Cc.  [old  form 
21  fl.  oz.]  of  Water.  Moisten  the  (^lassia  with  (>0  Cc.  [old  form  2 
fl.  oz.]  of  this  menstruum,  transfer  it  to  a  percolator,  and,  with- 
out piessiiii;-  the  ])owdei',  allow  it  to  staiul,  well  covered,  for  six  hours  ; 
then  pack  it  firmly  and  pour  on  enough  mcu.strnum  to  sjiturate  the 
powdci-  and  leave  a  stratum  above  it.  When  the  licinid  begins  to 
droj)  from  the  peirolator,  closer  the  lower  orifice,  and,  liaving  closely 
covered  the  i)ercolator,  nmcerate  for  twenty-four  houis.  Then  allow 
the  percolation  to  i)roceed  slowly,  pouring  on  sufficient  meiistruum 
to  obtain  1000  Cc.  [old  form  2  pints]  of  Tincture. 

Average  dose. —  30  minims  (2  Cc. ). 

TINCTURA  QUILLAJ/E.  U.  S.    Tincture  of  Quillaja 

MrtrW  01.!  fomi 

*  Quillaja,  ill  Xo.  20  i.owder 200  Gm.  6  oz.  av.  296  gr. 

Alcohol 350  Cc.  11  n.  oz. 

Water,  a  sutlicient  (luantity, 

To  uiako 1000  Cc.  2  pinto 

Boil  tlu^  Qiiilhija  in  a  covered  vess«'l  with  SOO  Cc.  [old  form  25^ 
fl.  oz.]  of  A\';iter  for  filteen  miiiute.s,  sti'aiii  while  hot,  and  wash  the 
residue  on  the  strainer  with  200  Cc.  [old  form  Gl  11.  oz.]  of  Water, 
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previously  heated  to  boiling.  Then  evaporate  the  strained  liquid  to 
600  Cc.  [<'»ld  form  10  fl.  oz.],  allow  it  to  cool,  add  the  Alcohol,  and 
set  it  aside  for  twelve  hours.  Decant  the  clear  liquid,  filter  it  through 
paper,  then  pour  the  residue  on  the  filter,  and,  when  the  liquid  ceases 
to  drop,  wash  the  filter  with  sufficient  water  to  make  1000  Cc.  [old 
form  2  pints]  of  Tincture. 


TINCTURA   RHEI.  U.  S.    Tincture  of  Rhubarb 

Metrir  Old  form 

*  Rhubarb 200  Qm.  6    oz.  av.  296  gr. 

Cardamom 40  Gm.  1    oz.  av.  147  gr. 

Glycerin 100  Cc.  3J  fl.  oz. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 

To  make 1000  Cc.                       2  pints 

Mix  the  Glycerin  with  500  Cc.  [old  form  1  pint]  of  Alcohol,  and 
400  Cc.  [old  form  12f  fl.  oz. )  of  Water.  Keduc«  the  Rhubarb  and 
Cardamom  to  a  Xo.  40  powder,  and  moisten  this  powder  with  90  Cc. 
[old  foiin  3  fl.  oz.]  of  this  menstruum  ;  transfer  it  to  a  percolator, 
and,  without  pressing  the  powder,  allow  it  to  stand,  well  covered,  for 
twelve  hours  ;  then  pack  it  moderately  and  pour  on  enough  men- 
struum to  saturate  the  powder  and  leave  a  stratum  above  it.  When 
the  liquid  begins  to  drop  fiom  the  percolator,  close  the  lower  orifice, 
and,  ha^■ing  closely  covered  the  percolator,  nuicerate  for  twenty-four 
hours.  Then  allow  the  percolation  to  proceed  slowly,  pouring  on, 
first,  the  remainder  of  the  menstruum,  and  then  sufficient  of  a  mixture 
of  Alcohol  and  Water,  made  in  the  same  proportions  as  before,  to 
obtain  1000  Cc.  [old  form  2  pints]  of  Tincture. 

Average  dose. —  1  fluidrachm  (4  Cc. ). 


TINCTURA   RHEI   AROMATICA.  U.S.     Aromatic  Tincture  of   Rhubarb 

:Mptri(-  Old  form 

•  Rhubarb 200  Gm.  6    oz.  av.  29fi  gr. 

Saigon  Cinnamon 40  Qm.  1    oz.  av.  147  gr. 

Cloves 40  Qm.  1    oz.  av.  147  gr. 

Myristica 20  Gm.  292    grains 

Glycerin 100  Cc.  .HJ  fl.  oz. 

Alcohol, 

Water,  each,  a  sufficient  qunntity, 

To  make 1000  Cc.  2  pints 

Mix  the  Glycerin  with  500  Cc.  [old  form  1  pint]  of  Alcohol  and 
400  Cc.  [old  form  12J  fl.  oz.]  of  Water.  Reduce  the  Rhubarb,  Saigon 
Cinnamon,  Cloves,  and  Myristica  to  a  No.  40  powder,  and  moisten  this 
powder  with  00  Cc.  [old  form  l^  fl.  oz.]  of  this  menstruum  ;  transfer 
it  \()  a  percolator,  and,  without  pressing  the  jiowdcM',  allow  it  to  stand 
for  twelve  hours  ;  then  pack  it  moderately  and  pour  on  enough  men- 
struum to  s;iturate  the  |)ow(ler  and  leave  a  stratum  abo\-e  it.  When 
the  li(|uid  hegius  to  drop  from  the  i>ereolMtor,  close  the  lower  orifice, 
and,  having  (•l<»s<'ly  covered  the  |>ercolat(»r,  macei-at<'  for  twenty-four 
hours.  Then  allow  the  percolation  to  proceed  slowly,  jxturingon,  first, 
the  remainder  of  the  menstruum,  and  then  sufficient  of  a  mixture  of 
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Alcohol  and  Water,  made  in  the  same  proportions  as  before,  to  obtain 
1000  Cc.  [old  form  2  piut.s]  of  Tincture. 
Average  dose. —  30  minims  (2  Cc. ). 

TINCTURA  SANQUINARI/C.  U.  S.    Tincture  of  Sanguinaria 

iM.tiic  (Jld  form 

*  Sanguinaria,  in  No.  60  powder      100  Qm.  3  oz.  av.  148  gr. 

Acetic  Acid 20  Cc.  5  fl.  dr. 

Alcohol, 

Water,  each,  a  sufficient  quantity,  

To  make 1000  Cc.  2  pints 

Mix  600  Cc.  [old  form  19  fl.  oz.]  of  Alcohol  with  400  Cc.  [old 
form  13  fl.  oz.]  of  water.  Moisten  the  Sanguinaria  with  the  Acetic 
Acid  and  30  Cc.  [old  form  1  fl.  oz.]  of  this  menstruum,  transfer  it  to 
a  percolator,  and,  without  pressing  the  powder,  allow  it  to  stand, 
well  covered,  for  six  hours  ;  then  pack  it  firmly  and  pour  on  enough 
menstruum  to  saturate  the  powder  and  leave  a  stratum  aV>ove  it. 
When  the  liquid  begins  to  drop  from  the  percolator,  close  the  lower 
orifice,  and,  having  closely  covered  the  percolatoi',  macerate  for 
twenty-four  hours.  Then  allow  the  percolation  to  proceed  slowly, 
pouring  on  suificient  menstruum  to  obtain  1000  Cc.  [old  form  2 
pints]  of  Tincture. 

Average  dose. — 15  minims  (1  Cc. ). 

TINCTURA   SCILL/E.  U.  S.    Tincture  of  Squill 

Metric  Old  form 

*  Squill,  in  No.  20  powder ^.    .    .    .         100  Qm.  3  oz.  av.  148  gr. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 

To  make 1000  Cc.  2  pints 

Mix  750  Cc.  [old  form  24  fl.  oz.]  of  Alcohol  with  250  Cc.  [old  form 
8  fl.  oz.]  of  Water.  Macerate  the  Squill  with  600  Co.  [old  form  19 
fl.  oz.]  of  the  menstruum,  in  a  closed  vessel,  in  a  modeiately  warm 
place  for  three  days,  occasionally  stirring,  and  express  strongly. 
Eepeat  this  operation  with  300  Vv.  [old  form  9^  fl.  oz.]  of  men- 
struum, macerating  one  day  before  expression  ;  and,  finally,  macerate 
the  residue  for  six  hours  in  sufficient  menstruum  to  make  the  united 
expressed  liquids  measure  about  1000  Cc.  [old  foi-m  2  pints].  Ex- 
press JUS  before,  mix  the  expressed  liquids,  filter  through  paper,  and 
pass  sufficient  menstruum  through  the  filter  to  make  1000  Cc.  [old 
form  2  pints]  of  Tinctui-e. 

Average  dose. —  15  minims  (1  Cc. ). 

TINCTURA     SERPENTARI/E.   U.S.    Tincture  of  Serpentaria 

Mttrio  l»ld  form 

•Serpentaria,  in  No.  50  powder 200  Qm.  6  oz.  av.  298  gr. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 

To  make 1000  Cc.  2  pints 

Mix  650  Cc.  [old  form  21  fl.  oz.]  of  Akuhol  with  350  Cc.  [old  form 
11  fl.  oz.]  of  Water.     Moisten  the  Serpentaria  with  60  Cc.  [old  form 
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2  fl.  oz.]  of  this  menstruum,  transfer  it  to  a  percolator,  and,  without 
pressing  the  powder,  allow  it  to  stand,  well  covered,  for  six  hours  ; 
then  pack  it  tirndy  and  pour  on  enough  menstruum  to  saturate  the 
powder  and  leave  a  stratum  above  it.  When  the  liquid  ])egins  to 
drop  from  the  percolator,  close  the  lower  orifice,  and,  Inn  iug  closely 
covered  the  percolator,  macerate  for  twenty-four  hours.  Then  allow 
the  percolation  to  proceed  slowly,  pouring  on  sufficient  menstruum  to 
obtain  1000  Oc.  [old  form  2  pints]  of  Tincture. 
Average  dose. —  1  fluidrachm  (4  Cc). 

TINCTURA  STRAMONII.  U.S.    Tincture  of  Stramonium 

Metric  Old  form 

*  Stramonium,  in  60  powder  (containing  not  le.fs  than  ((.25 

percent,  of  mydriatic  alkaloids) 100  Qm.  3  oz.  av.  148  gr. 

Diluted  Alcohol,  a  sufficient  quantity, 

To  make 1000  Cc.  2  pints 

Moisten  the  Stramonium  with  40  Cc.  [old  foiin  1^  fl.  oz.]  of  Di- 
luted Alcohol,  transfer  it  to  a  percolator,  and,  without  pressing  the 
powder,  allow  it  to  stand,  well  covered,  for  three  hours  ;  then  ])ack 
it  firmly  and  pour  on  enough  Diluted  Alcohol  to  saturate  the  powder 
and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from 
the  percolator,  close  the  lower  orifice,  and,  having  closely  covered  the 
percolator,  macerate  for  twenty-four  hours.  Then  allow  the  percola- 
tion to  proceed  slowly,  gradually  pouring  on  Diluted  Alcohol  until 
1000  Cc.  [old  form  2  pints]  are  obtained. 

Tincture  of  Stramonium,  when  assayed  by  the  process  given  below, 
should  contain  in  100  Cc,  0.025  Gm.  of  mydriatic  alkaloids  from 
Stramonium. 

Assay  of  Tincture  of  Stramonium 

Transfer  100  Cc.  oi  Tincture  of  Strainoninm  to  an  evaporating  dish,  anrt 
evaporate  it  on  a  water- bath  until  it  measures  about  10  Cc.  Add,  if  necessary, 
sufficient  alcohol  to  dissolve  any  separated  substance,  and  then  assay  the  resulting 
Ii(juid  by  the  method  given  under  Fiiii(lr.rlmrt>im  BrH<ifloini:r  Jimflriii  (page  384), 
using  the  same  details  a.s  there  directed  for  10  Cc.  of  Fluidextract  of  BeIla<lonna 
Root,  with  the  excei)tion  that  the  multiplication  by  10,  as  there  directed,  be 
omitted  ;  the  result  will  represent  the  weight  in  grammes  of  alkaloids  contained 
in  ItXJ  Cc.  of  Tincture  of  Stramonium. 

Average  dose. —  8  minims  (0.5  Cc. ). 

TINCTURA     STROF>HANTHI.  U.S.    Tincture  of  Strophanthus 

Note. — The  strength  of  this  tincture  has  been  increased  from  5  Gm.  of  Stro- 
phanthus in  100  Cc.  t<j  10  (Jm.  of  Stropiianthus  in  1(X)  Cc. 

Mclrir  Ol.l  form 

*  Strophanthus,  in  No.  60  powder 100  Qm.  .1  oz.  av.  148  gr. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 

To  make 1000  Cc.  2  pinU 

Mix  0.50  Cc.  [(,1(1  form  21  (1.  oz.]  of  Ab-obol  with  :{50  Cr.  [old  form 
n  11.  oz.]  of  \Vat<-r.  iMoisti'ii  (be  Stro|di;iiilbiis  with  50  Cc.  [uU\ 
form  1]  II.  oz.]  of  Ibis  menstrnnm,  liniisfci'  it  to  a  ]>ei<"ol;itor,  and, 
wilboiit  pr<'ssiiig  the  powder,  allow  it  to  stand,  well  covere<l,  tbi'  six 
hours  ;  then  i)ack  it  firmly  and  pour  on  enough  menstrnnm  to  satu- 
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rate  the  powder  and  leave  a  stratum  al)()^•e  it.  When  the  li(iuid 
begins  to  drop  from  the  percohitor,  dose  tlie  lower  oriiiee,  and, 
having  closely  covered  the  percohitor,  macerate  lor  forty-eight  houra. 
Then  allow  the  percolation  to  proceed  slowly,  pouring  on  sufidcient 
menstruum  to  obtain  1000  Cc.  [old  form  2  pints]  of  Tincture. 
Average  dose. —  8  miiums  (0.5  Cc. ). 

TINCTURA  TOLUTANA.  U.S.     Tincture  of  Tolu. 

Jletiic  Old  form 

*  Balsam  of  Tolu, 200  Qm.  6  oz.  av.  296  gr. 

Alcohol,  a  suUificiit  (quantity, 


To  make 1000  Cc.  2  pints 

Macerate  the  Balsam  of  Tolu  in  800  Cc.  [old  form  25  fl.  oz.,  288 
min.]  of  Alcohol,  shaking  frequently  until  dissolved  ;  then  filter 
through  paper,  and  wash  the  filter  with  sufficient  Alcohol  to  make 
1000  Cc.  [old  form  2  pints]  of  Tincture. 

Average  dose. —  30  minims  (2  Cc). 

TINCTURA  VALERIAN/e.  U.S.    Tincture  of  Valerian 

Mitrir.        -  Old  form 

*  Valerian,  in  No.  (il)  powder 200  Gm.  6  oz.  av.  2%  gr. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 


To  make 1000  Cc.  2  pints 

Mix  750  Cc.  [old  form  24  fl.  oz.]  of  Alcohol  with  250  Cc.  [old  form 
8  fl.  oz.]  of  Water.  Moisten  the  Valerian  with  GO  Cc.  [old  form  2  fl. 
oz.]  of  this  menstruum,  transfer  it  to  a  percolator,  and,  without 
pressing  the  j)owder,  allow  it  to  stand,  well  covered,  for  six  hours ; 
then  pack  it  firmly  and  pour  on  enough  menstruum  to  saturate  the 
powder  and  leave  a  stratum  above  it.  When  the  licjuid  begins  to 
drop  from  the  percolator,  close  the  lower  orifice,  and,  having  closely 
covered  the  percolator,  macerate  for  twenty-four  hours.  Then  aHow 
the  percolation  to  proceed  slowly,  pouring  on  sufficient  menstruum 
to  obtain  1000  Cc.  [old  form  2  pints]  of  Tincture. 

Average  dose. —  1  fluidrachm  (4  Cc. ). 

TINCTURA   VALERIAN/C   AMMONIATA.  TT.S.  Ammoniated  Tincture  of 

Valerian 

Motric  Old  form 

•Valerian,  in  No.  fiO  powder 200  Gm.  6  oz.  nv.  296  gr. 

Aromatic  Spirit  of  Ammonia,  a  .'sufficient  quanity. 

To  make 1000  Cc.  2  pints 

Moisten  the  Valerian  with  00  Cc.  [old  form  2  11.  o/.]  of  Aromatic 
Spirit  of  Ammonia,  transfer  it  to  a  j)ei-colator,  and,  without  ])ressing 
the  powder,  allow  it  to  stand,  well  coxered,  for  six  hours  ;  then  pack 
it  firmly  and  pour  on  enough  Aromatic  Spirit  of  Ammonia  to  saturate 
the  powder  and  leave  a  stratum  above  it.  When  the  li(|uid  begins 
to  drop  from  the  percolator,  close  the  lower  orili^'e,  and,  having 
closely  covered  the  percolator,  macerate  for  twenty-four  hours.  Then 
allow  the  percolation  to  proceed  slowly,  pouring  on  sutficient  Arc- 
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matic  Spirit  of  Ammonia  to  obtain  1000  Cc.  [old  form  2  pints]  of 
Tincture. 

Average  dose. —  30  minims  (2  Cc. ). 

TINCTURA  VANILL/C.   U.S.     Tincture  of  Vanilla 

Metric  Old  form 

*  Vanilla,  cut  into  small  pieces  and  bruised 100  Qm.  3  oz.  av.  148  gr 

Sugar,  in  coarse  powder 200  Qm.  6  oz.  av.  296  gr. 

Alcohol, 

Water,  a  .^ufBeient  quantity, 

To  make 1000  Cc.  2  pints 

Mix  G50  Cc.  [old  form  21  fl.  oz.]  of  Alcohol  with  350  Cc.  [old  form 
11  fi.  oz.]  of  Water.  Macerate  the  Vanilla  in  500  Cc.  [old  form  1 
pint]  of  the  mixture  for  twelve  hours  ;  then  drain  off  the  liquid  and 
set  it  aside.  Transfer  the  Vanilla  to  a  mortar,  beat  it  with  the  Sugar 
into  a  uniform  powder,  then  pack  it  in  a  percolator  and  pour  upon  it 
the  reserve  liquid.  "When  this  has  disappeared  from  the  surface, 
continue  the  percolation  by  gradually  pouring  on  sufficient  men- 
struum to  make  1000  Cc.  [old  form  2  pints]  of  Tincture. 

TINCTURA   VERATRI.  U.S.    Tincture  of  Veratrum 

[TiNCTURA  Veratri  Viridis,  Pharm.  1890] 

Note. — The  strength  of  this  tinoture  has  been  rerlnced  from  40  Gm.  of  Vera- 
trum Viride  in  100  Cc.  to  10  Gm.  of  Veratrum  in  100  Cr. 

IMrtrir  Old  form 

♦Veratrum,  in  No.  60  powder 100  Qm.  3  oz.  av.  148  gr. 

Alcohol,  a  sufficient  quantity, 

To  make 1000  Cc.  2  pints 

Moisten  the  Veratrum  with  40  Cc.  [old  form  1^  fl.  oz.]  of  Alcohol, 
transfer  it  to  a  percolator,  and,  without  pressing  the  powder,  allow  it 
to  stand,  well  covered,  for  six  hours  ;  then  pack  it  firmly  and  pour  on 
enough  Alcohol  to  saturate  the  powder  and  leave  a  stratum  above  it. 
\\Tien  the  liquid  begins  to  drop  from  the  percolator,  close  the  lower 
orifice,  and,  having  closely  covered  the  percolator,  macerate  for  twenty- 
four  hours.  Then  allow  the  percolation  to  proceed  slowlj-,  pouring  on 
sufficient  Alcohol  to  obtain  1000  Cc.  [old  form  2  pints]  of  Tincture. 

Average  dnsr. —  15  minims  (1  Cc. ). 

TINCTURA   ZINOIBERIS.  U.S.    Tincture  of  Ginger 

Mrtiic  Old  form 

•Qinger,  in  No.  .^)0  powder 200  Qm.  6  oz.  av.  296  gr. 

Alcohol,  a  .«iifficient  quantity, 

To  make 1000  Cc.  2  pinf.s 

Moisten  the  Gingei'  witli  (!()  i\'.  [old  form  2  tl.  o/,]  of  Alcohol, 
transA'i-  it  to  a  jn'icolator,  and,  without  i>ressing  tlie  jiowdi'i-,  allow  it 
to  stan«l,  well  covered,  for  six  hours  ;  then  \y.wk  it  tirmly  and  i)our  on 
enough  Alcoli(>l  to  saturate  the  pow(l«M-  and  leave  a  stratum  above  it. 
When  the  li(|nid  Ix'gins  to  drop  from  the  ])ei-colator,  close  the  lower 
orifice,  and,  ha\ing  closely  covered  the  percolator,  macerate  for  twenty- 
four  hours.  1'hen  allow  the  percolati(»n  to  proceed  slowly,  pouring  on 
sufficient  Alcohol   to  obtain  1000  Cc.  [old  form  2  pints]  of  Tincture. 

Average  dose. —  30  minims  (2  Cc. ). 
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TINCTUR/E   HERBARUM  RECENTIUM.  U.  S.    Tinctures  of  Fresh  Herbs 

Tinctures  of  Fresh  Herbs,  when  not  otherwise  directed,  are  to  be  prepared  ac- 
cording to  the  following  formula  : 

Metric  Old  form 

*  The  Fresh  Herb,  cut,  bruised,  or  crushed 500  Qm.  16i  oz.  av. 

Alcohol      1000  Cc.  2    pinU 

Macerate  the  Herb  with  the  Alcohol  iu  a  closed  vessel  in  a  moder- 
ately warm  place  duriug  fourteeu  days,  with  occasional  stirring  ;  then 
strongly  exjjress  the  liquid  and  filter  it  through  paper. 


Vina  Medicata     Medicated  Wines 

These  are  liquid  preparations  containing  the  soluble  principles  of 
medicinal  substances  dissolved  iu  wine.  Pharmaceutically  they  most 
resemble  tinctures,  differing  from  them  merely  in  the  character  of  the 
menstruum.  The  fermented  juice  of  the  grape,  knowu  officially  as 
"Vinum  Album,"  or  "White  Wine,"  when  brought  to  a  definite 
alcoholic  strength,  is  the  menstruum  used  as  the  basis  for  medicated 
wines ;  and  wines  have  the  advantage  over  infusions  and  decoctions 
of  being  much  more  permanent  preparations,  on  account  of  the  pres- 
ence of  alcohol. 

The  stability  of  medicated  wines  was  greatly  improved  by  the  re- 
quirement of  the  U.  S.  P.  1880  that  they  should  be  made  from 
stronger  white  wine,  a  menstruum  containing  from  20  to  25  per- 
cent, of  absolute  alcohol  by  weight.  The  Eighth  Decennial  Re- 
vision of  the  U.  S.  P.  requires  the  addition  of  alcohol  or  of  an 
alcoholic  tincture  to  every  medicated  wine.  It  is  apparent  that 
more  useful  and  permanent  preparations  could  be  made  by  sub- 
stituting a  menstruum  composed  of  alcohol  and  water,  and  hence 
tinctures  are  preferable.  Of  the  ten  official  wines,  two  are  not 
medicated,  seven  are  made  by  solution  or  admixture,  and  one  by 
maceration. 

Official  Wines 


Not  Medicated 

Vinuui  Album 

Rubruiu 

.Made  by  Solution  or 
Admixture 

Vinum  Antiiuunii 

Cocse 

Coichici  Seminis 

Ergotse 
Ferri 

Ferri    Amtiruni 

Ipecacuanha! 

Made  by  Maceration 

Opii 


Defiuitiun  aud  lugredienta 


An  alcoholic  liquid,  made  by  fermenting  the  juice  of  fresh  grapes  freed 

from  seeds,  stems,  and  skins 
An  alcoholic  liquid,  made  by  fermenting  the  juice  of  fresh,  red-colored 

grapes,  in  presence  of  their  skins 

4  Gm.   Antimony  and    Potassium  Tartrate;    65  Cc.    Boiling   Distilled 

Water  ;  175  Cc.  Alcohol ;  White  Wine  to  make  1000  Cc. 
65  Cc.  Fluidextract  of  Coca;  75  Co.  Alcohol;  65  (Jui.  Sugar;  Red  Wine 

to  make  1000  Cc. 
100  Cc.   Fluidextract   of    Colchicum  Seed;    150  Ow.  Alcohol;    750    Cc. 

White  Wine 
200  Cc.  Fluidextract  of  Ergot ;  50  Ce.  Alcohol  ;  750  Co.  White  Wine 
40  (im.  Iron  and  Ammoiiiuin  Citrnte;  60  Cc.  Tincture  of  Sweet  Orange 

Peel ;   100  Cc.  Syrup  ;   White  Wine  t..  make  1000  Cc. 
50   (Jm.   Soluble    Iron   and   Quinine  Citrate;    60   Cc.   Tincture  of  Sweet 

Orange  Peel  ;  .{00  Cc.  Svrup  :   White  Wine  to  make  1000  Cc. 
100  Cc.  Fluidextract  of  Ipecac;   100  Cc.  Alcohol;  800  Cc.  White  Wine 

100  (iin.  Granulated  Opium;  10  (Im.  Saigon  Cinnamon;  10  (im.  Cloves; 
Alcohol,  ^VlIite  Wine,  to  make  1000  Co. 
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Unofficial  Wines 


Vinum      Aurantii. 
Br. 


Colchici  Radieis. 
U.S.  P.  1890. 


Ferri.  Br. 
Quininae.  Br. 


Ingredients 


Wine,  containing  10  to  12  per- 
cent, of  ethyl  hyilroxiile  and 
flavored  by  Bitter-Orange  I'eel. 

400  Gm.  Colchicum  Root,  No. 
30  powder  ;  150  Cc.  Alcohol ; 
White  Wine  to  make  1000  Cc. 

50    Gm.    Iron    Wire;    1000    Cc. 

Sherry 
2  Gm.   Quinine  Hydrochloride  ; 

875  Cc.  Orange  Wine 


Method  of  Preparation 


Obtained  from  the  fermentation  of  a  sac- 
charine solution  to  which  Fresh  Bitter 
Orange  Peel  has  been  added 

Percolate  the  drug  with  850  Cc.  of  White 
Wine,  to  which  the  Alcohol  has  been 
added,  finishing  with  White  Wine  to 
make  1000  Cc. 

Set  aside  for  thirty  days  in  a  closed  ves- 
sel, frequently  shaking ;  filter 

Dissolve  the  Quinine  Hydrochloride  in 
the  Orange  Wine  and  filter  if  neces- 
sary 


VINUM  ALBUM.  U.S.    White  Wine 

An  alcoholic  liquid,  made  by  fermenting  the  juice  of  fresh  grapes, 
the  fruit  of  Vitis  vinifera  Liune  (Fam.  Vitacew),  freed  from  seeds, 
stems,  aud  skius,  and  subjected  to  the  usual  cellar-treatment  for 
fining  and  aging. 

When  White  Wine  is  prescribed  without  further  specification,  it 
is  recommended  that  a  dry  White  Wine  of  domestic  production  be 
employed. 

White  Wine  shoidd  be  preserved  in  well-closed  casks  filled  as  full 
as  possible,  or  in  well -stoppered  bottles,  in  a  cool  place. 

(For  tests  and  comments,  see  Part  IV. ) 

VINUM   ANTIMONII.  U.  8.    Wine  of  Antimony 

Metric  Old  form 

♦Antimony  and  Potassium  Tartrate 4  Om.  581  grains 

Boiling  Distilled  Water     65  Cc.              2    fl.  oz. 

Alcohol 175  Cc.              SJfl.oJ!. 

White  Wine,  a  sufficient  quantity,  

To  make 1000  Cc.              2  pints 

Dissolve  the  Antimony  and  Potassium  Tartrate  in  the  Boiling Dis- 
tille<l  Water.  Add  this  solution  to  a  mixture  of  the  Alcohol  with 
725  (>.  [old  form  2li  fl.  oz.]  of  White  Wine;  mix  well,  and  allow 
the  mixture  to  stand  until  it  has  cooled.  Then  filt<>r  and  add  snlli- 
cient  White  Wine  through  the  filter  to  make  the  li(|uid  measure  1000 
Cc,  [old  form  2  pints]. 

Average  dose. — 15  minims  (1  Cc. ). 


VINUM  COC/E.  U.  S.    Wine  of  Coca 

M.-trir  OM  form 

•  Fluldextract  of  Coca 65  Cc.  2    n.  oz,.  .38  rain. 

Alcohol 75  Cc.  2i  11.  oz. 

Su)(ar 65  Qm.  2J  oz.  av. 

Red  Wine,  a  sufficient  quantity,  

T.I  make 1000  Cc.  2  pints 

Dissolve  the  sugar  in  500  Cc.   [old  loiin  I   jdnl]  of  IJ<(I  Wine,  add 
the  Alcohol  and  Fluidextract  of  (jowi,  andmongh  KNd  Wine  to  make 
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the  liquid  measure  1000  Cc.  [old  form  2  pints].  Set  the  mixture 
aside  for  two  days;  theu  filter  through  paper,  in  a  well -covered 
funnel. 

Average  dose. —  4  liuidraclmis  (16  Co.). 

VINUM   COLCHICI   SEMINIS.  U.S.    Wine  of  Colchicum  Seed 

Metric  Uld  form 

« Fluldextract  of  Colchicum  Seed 100  Cc,  311.  oz.  1  fl.  dr. 

Alcohol 150  Cc.  4fl.  oz.  7fl.  dr. 

White  Wine 750  Cc.  24H.  oz. 


To  make 1000  Cc.  2  pints 

Mix  them.    Set  the  mixture  aside  for  two  days  ;  then  filter  through 
paper,  in  a  well-covered  funnel. 
Average  dose. —  30  minims  (2  Cc. ). 

VINUM  ERQOT/E.  U.  S.    Wine  of  Ergot 

Metric  Old  form 

*  Fluidextract  of  Ergot 200  Cc.  6i  fl.  oz. 

Alcohol     50  Cc.  13  fl.  oz. 

White  Wine 750  Cc.  24    fl.  oz. 

To  make 1000  Cc.  2  pints 

Mix  them.  Set  the  mixture  aside  for  two  days  ;  then  filter  through 
paper,  in  a  well-covered  funnel. 

Average  dose. —  2  fluidrachms  (8  Cc). 

VINUM  FERRI.  U.S.    Wine  of  Iron 
[ViNUM  Fekki  CiTRATis  Pharm.   1890] 

Mctrii-  Old  form 

*  iron  and  Ammonium  Citrate 40  Qm.  1    oz.  av.  147  gr. 

Tincture  of  Sweet  Orange  Peel 60  Cc.  2    fl.  oz. 

Syrup 100  Cc.  SJ  fl.  oz. 

White  Wine,  a  sufficient  quantity, 

To  make     .    .    .    : 1000  Cc.  2  pint,s 

Dissolve  the  Iron  and  Ammonium  Citrate  in  700  Cc.  [old  form  22^ 
fl.  oz.]  of  White  Wine.  Add  to  this  tlie  Tinclure  of  Sweet  Oran<;e 
Peel  and  the  Syrup,  and,  lastly,  enough  Wliite  Wine  to  make  the 
product  measure  1000  Cc.  [old  form  2  pints] .  Set  the  mixture  aside 
for  two  days  ;  then  filter  through  paper,  in  a  McU-covered  funnel. 

Average  dose. —  2  fluidrachms  (8  Cc. ). 

VINUM   FERRI   AMARUM.  U.  S.     Bitter  Wine  of  Iron 

Sr.tiio  OMform 

*  Soluble  Iron  and  Quinine  Citrate 50  Qm.  1    oz.  av.  29.3  gr. 

Tincture  of  Sweet  Orange  Peel 60  Cc.  2    fl.  oz. 

Syrup 300  Cc.  9i  fl.  oz. 

White  Wine,  a  suflicient  quantity,  

To  make 1000  Cc  2  pints 

Dissolve  the  Soluble  Iron  and  Qiiiniiio  Citrate  in  500  Cc.  [old 
form  1  pint]   of  White  Wine.     Athl   lo  this  llie  Tincture  of  Sweet 

24 
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Orauge  Peel  and  the  Syrup,  aud,  lastly,  enough  White  Wiue  to  make 
the  product  measure  1000  Cc.  [old  form  2  pints] .     Set  the  mixture 
aside   lor   two  days ;    then   filter   through  paper,  in  a  well-covered 
funnel. 
Average  dose. —  2  fluidrachms  (8  Cc). 

VINUM  IPECACUANH/C.  U.S.    Wine  of  Ipecac 

Metric  Old  form 

•  Fluidextract  of  Ipecac 100  Cc.  3  fl.  oz.  1  fl.  dr. 

Alcohol 100  Cc.  3  fl.  oz.  1  fl.  dr. 

White  Wine      800  Cc.  25  fl.  oz.  6  fl.  dr. 

To  make 1000  Cc.  2  pints 

Mix  them.     Set  the  mixture  aside  for  two  days  ;  then  filter  through 
paper,  in  a  well-covered  funnel. 
Average  dose. —  lo  minims  (1  Cc. ). 

VINUM  OPII.  U.  S.    Wine  of  Opium 

Jletric  Old  form 

*Granulated  Opium      100  Qm.  3  oz.  av.  148  gr. 

Saigon  Cinnamon,  in  No.  00  powder 10  Qm.  146  grains 

Cloves,  in  No.  30  powder 10  Qm.  146  grains 

Alcohol, 

White  Wine,  each,  a  sufficient  quantity, 

To  make 1000  Cc.  2  pints 

Mix  150  Cc.  [old  form  5  fl.  oz.]  of  Alcohol  and  850  Cc.  [old  form 
27  fl.  oz.]  of  White  Wiue.  Macerate  the  Opium,  Saigon  Cinnamon, 
and  Cloves  in  a  stoppered  container,  in  a  moderately  warm  place, 
with  750  T'c.  [old  form  24  fl.  oz.]  of  this  menstruum,  during  seven 
days,  with  occasional  agitation  ;  then  filter  through  purified  cotton, 
in  a  well-covered  funnel,  returning  the  first  portions  until  the  fil- 
trate passes  perfectly  clear,  and  finally  pass  enough  menstruum 
through  the  residue  to  make  the  liquid  measure  1000  Cc.  [old  form 
2  pints]. 

For  this  preparation  of  Opium  the  IT.  S.  Pharmacopoeia  (8th  Rev.) 
does  not  provide  an  assay  process  owing  to  the  presence  of  extractive 
matter  from  the  joowdt'is  ;  this  interferes  with  the  estimation  of  the 
morphine. 

Average  dose. —  8  minims  (0.5  Cc. ). 

VINUM   RUBRUM.  U.S.    Red  Wine 

An  alcoholic  liquid,  made  by  fermenting  the  juice  of  fresh  red- 
colored  giapcs,  the  fruit  of  Vitis  viniferu  Liun6  (Fam.  Vitacece),  iu 
])reseuce  of  their  skins,  and  subjected  to  the  usual  collar- treatment 
for  fining  and  aging. 

When  Red  Wine  is  i)rescri])ed  without  further  specification,  it  is 
recommended  that  a  dry  Red  Wine  of  domestic  })roduction  be  em- 
l)loy«'d. 

H<'d  Wine  should  bo  ]»vosorvo(l  in  wo11-('1(»s(m1  casks  filled  as  full  as 
possible,  or  in  woll-st<»ppoi-o(l  boltlos,  in  a  cmjoI  place. 

(For  tests  and  comments,  see  Part  IV.) 
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Fluidextracta     Fluidextracts 

Flnidextracts  are  liquid  alcoholic  preparations  of  uniform  and  defi- 
nite strength,  made  by  percolating  drugs  Avith  menstrua,  and  concen- 
trating a  portion  of  the  percolate  so  that  in  each  case  a  cubic  centimeter 
represents  the  medicinal  virtues  of  one  gramme  of  the  drug  ;  they  are 
mostly  concentrated  tinctures.  Fluidextracts  were  official  for  the  first 
time  in  1850,  and  the  list  was  then  made  up  of  seven  concentrated 
preparations,  although  but  one  of  these  could  be  called  a  fluidextract 
within  the  present  meaning  of  the  term  ;  of  the  seven,  two  were  oleo- 
resins,  four  were  concentrated  syrups,  and  but  one  was  a  concentrated 
tincture.  Since  1850  the  use  of  tiuidexti-acts  has  in<'reased  to  an 
enormous  extent ;  the  Pharmacopoeia  contains  formulas  for  eif/hty-five, 
the  number  being  greater  than  that  of  any  other  class  of  preparations 
in  the  work.  Fluidextracts  may  be  justly  called  "American  prepa- 
rations," and  the  advance  made  in  pharmacy  in  this  country  within 
the  last  Ciuarter  of  a  century  is  largely  due  to  the  stimulus  given  by 
the  studies  in  percolation  and  the  demand  for  these  useful  liquids. 
The  striking  advantages  possessed  by  fluidextracts  are :  1.  Perma- 
nence. 2.  Concentration.  3.  The  uniform  relation  existing  between 
the  fluidextract  and  the  drug. 

In  the  U.  S.  P.,  8th  Revision,  one  word,  "Fluidextractum,"  was 
adopted  in  place  of  two  words,  "Extractum  Fluidum,"  formerly 
used.  The  object  of  this  change  was  to  avoid  the  confusion  here- 
tofore existing  due  to  the  alphabetical  arrangement,  which  compelled 
Fluidextracts  to  be  printed  with  the  Extracts;  thus,  "  Extractum 
Rhei"  had  to  be  followed  by  "Extractum  Rhei  Fluidum."  By 
making  the  Latin  name  for  fluidextracts  "Fluidextractum.*'  these 
preparations  are  now  under  the  letter  F  instead  of  E.  The  English 
name  is,  of  course,  "Fluidextract''  instead  of  "  Fluid  Extract." 

Permanence  is  secured  by  the  use  of  alcoholic  menstrua  ;  formerly, 
sugar  and  glycerin  were  relied  upon  as  preservatives,  but  continued 
experience  has  developed  the  value  of  alcohol,  so  that  at  present  it  is 
most  largely  used  as  the  solvent. 

Concentration  enables  the  physician  to  decrease  the  bulk  of  the  dose, 
diminishing  the  volume  of  the  i^reparation  so  that  portability  is 
secured.     It  also  aids  greatly  in  securing  pei-manence. 

The  uniform  relation  existinf/  hefireen  the  fluidextract  and  the  dritf)  is 
of  great  assistance  to  the  ])liysician  in  fixing  Ihc  dose,  IxM-ausc,  as  one 
cubic  centimeter  is  represented  by  one  gramme,  the  dos<»  of  the  fluid- 
extract  nuist  be  practically  the  sjime  lus  that  of  the  drug.  It  lias  also 
obvious  advantages  in  the  arrangement  of  tlie  fornuilas  and  in  working 
from  them.  The  present  strength  of  fluidextracts  lenders  them  tivr 
percent,  weaker  than  the  fluidextracts  of  II.  S.  P.  1870  ;  this  is  jjrac- 
tically  of  no  significance,  so  long  as  the  drugs  themselves  are  not 
brought  to  a  standard  limiting  the  aniount  of  moisture  or  active 
principles  present,  for  there  would  Ix;  more  variation  than  five 
percent,  between  different  lots  of  the  same  drug,  in  these  ]>articulai-s; 
indeed,  the  proposition  to  make  fluidextracts  just  half  their  prestMit 
strength  has  met  with  favor  from  many  able  pharmacists,  the  prin- 
cipal arguments  being  that  more  thorough  exhaustion  can  be  secured 
by  the  ordinary  operator  upon  the  small  scale,  and  that  the  fiuid- 
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extracts  can  be  made  to  represent  tlie  drnjj;  more  accurately  and  hon- 
estly wlien  our  /iiiitdrrd  parts  ])y  measuie  nrv  made  from  fifty  parts  by 
weij^lit  ol"  tlie  (lru<;  than  ^vllen  one  liundied  ]>aits  by  measure  are 
made  from  one  hundred  i)arts  by  weight  of  tlie  drug.  The  standard 
of  strength  of  the  otlicial  tiuidextracts  is  based  upon  the  theory  that 
from  a  given  weight  of  drug  an  amount  of  fluidextract  shall  be  made 
equal  in  measure  to  the  bulk  of  the  same  w  eight  of  distilled  water ; 
in  other  words,  the  relation  is  that  of  gramme  to  cubic  centimeter. 

Fluidextracts  may  be  standaidized  whenever  made  from  a  drug 
capable  of  being  assayed.  Fourteen  oflicial  fluidextracts  are  standard- 
ized, they  are  as  follows  :  Aconite,  belladonna  root,  cinchona,  coca, 
colcliicum  seed,  conium,  guarana,  hydrastis,  hyoscyamus,  ipecac,  nux 
vomica,  ])ilocarpus,  scopola,  stramonium. 

Preparation. — Fluidextracts  are  made  in  several  ways.  The  manu- 
facturer generally  adopts  a  ditferent  i)rocess  from  that  directed  by  the 
Pharmacopoeia,  because  ujjon  the  large  scale  some  practical  modifica- 
tions are  necessaiy  ;  the  finished  preparation  is,  however,  generally 
brought  to  the  olTicial  standard.  The  processes  at  present  in  use  may 
be  classified  as  follows  :  1.  Percolation  with  i)artial  evaporation  (oflfi- 
cialj.  2.  Peicohit ion  with  incomplete  exhaustion.  3.  Kepercolation. 
4.  Continuous  jMMcolation.     .5.  Yacuuni  niaceiat ion  w^lth  percolation. 

1.  Percolation  with  Partial  Evaporation. — This  process  can  be 
l)est  described  by  selecting  from  the  official  formulas  a  type  which 
will  serve  as  an  exami)le. 

Typical  Formula  for  an  Official  Fluidextract 

JOOO  Gm.  of  the  jioinlrrrd  dnif/  is  vioistnird  unth  a  ceiiain  quantity  of 
mrn.sinnmi,  jKirhrd  in  a  .snit(dd('  jicrroJafo);  and  cnovfih  menstrunm  added 
to  saturate  tlie  powder  and  leave  a  stratum  altore  it ;  the  loiver  orifice  of 
the  pereoJator  is  etosed  vhen  tin'  liquid  Ixf/ins  to  drojt,  and  the  ])ercolator 
is  elosefy  eorered  to  prevent  evajxiration  and  pennU  viaeeration  for  a  speci- 
fied time  ;  additional  menstruum  is  poured  on  and  percolation  continued 
stou'ly  until  the  drnr/  is  cxhaufited.  Usually  about  800  Cc.  of  the  first 
portion  of  the  percolate  is  reserved,  and  the  remainder  evaporated  at  a 
temjierature  not  exceeding  50°  C.  {122°  F.)  to  a  soft  eodraet ;  this  is  to  be 
dissolved,  in  the  reserved,  potiion,  and  enour/h  menstruum  added  to  make 
the  Jluidertraet  measure  1000  (^c.  In  the  cane  (f  standardized  Jluid- 
extraets,  10  Ce.  of  the  reserved  prreolale  is  assayed  and  the  finished  Jluid- 
cxtraet  hrouyht  to  the  stiindard  strenyth  by  Ihr  addiliou  <f  the  proper  quan- 
tity of  menstruum.  'V'wi'  ]H('<'ipit;it  ion  «'\|KTi('nc«'d  hcictofoi*'  when  the 
evapoi-;it<'(l  wc;il<  p<'i-colat<'  w;is  ;id(l<'<l  to  the  i-cs«'r\('d  jtortion  is  con- 
siderably diminished  by  causing  tlie  former  to  be  evai)orated  to  a  soft 
extract.  This  preeijiitation,  fornu'rly  noti<'ed  moic  ])articularly  in 
alcoholic  fiui<lextracts,  was  due  to  tlui  voliitility  of  the  silcohol  in  the 
weak  i>ercol;it<'S,  which,  when  evji])orat<'<I,  left  the  resi<lue  to  a  great 
extent  a<|ueous  ;  w  hen  this  residue  \v;is  iidded  to  the  strongly  alcoholic 
)cs4'i'ved  ]>«»itioii,  a  piecipitiit  ion  of  resinous  iiiid  fre(pieiitly  <)f  active 
m;itt<'r  toctk  jdiiee,  which  ne<essil;it4'(l  I  he  sloiing  of  the  lluidexti'act 
iMitil  pre(i|»il;ilioii  c^'jised,  :iiid  snl»se(|iient  (illnit  ion.  This  is  almost 
altogether  ;i\oi(|ed  l)y  eviipoiat iiig  to  a  soft  exti-aet,  and  the  loss  of 
activity  through  precipitation  thus  greatly  diminished. 
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The  argument  is  frequently  advanced  tliat  the  application  of  heat  is 
detrimental  to  solutions  of  or>;aiiic  princii»lcs,  that  it  dissociates  some, 
and  always  proves  injurious  to  the  desirable  c«^)nstituents,  and  that  no 
heat  whatever  should  be  used  in  makin;/  ttuidextraets  ;  these  \icws  are  uu- 
doubtedly  eorreet,  when  eonsideretl  in  eonneetion  with  a  few  special 
cases,  but  do  uot  apply  with  any  practical  force  to  the  moderate  use 
of  heat  recommended  by  the  official  processes  upon  that  portiou  of 
the  percolate  which  rei)resents  the  least  active  and  least  desirable 
constituents  of  the  druii",  for  from  seven-tenths  to  nine-tenths  of 
the  whole  amount  of  percolate  (frequently  representing  uinety-tive 
percent,  of  the  activity  of  the  drug )  is  reserxed  and  is  not  subjected 
to  heat  at  all. 

2.  Percolation  with  Incomplete  Exhaustion. — This  process  con- 
sists in  percolating  a  given  weight  of  a  drug  with  the  proper  men- 
struum in  tlie  usual  manner,  and  stopping  the  percolation  when  an 
amount  of  percolate  has  been  received  which  is  equal  to  about  thi-ee- 
fourths  of  the  weight  of  the  drug.  To  illustrate  :  1000  grammes,  or 
16  ounces,  of  drug  is  percolated  with  the  menstruum  until  ToO  CV.  or 
12  fluidounces  of  percolate  has  Ix'eu  received;  this  is  the  complete 
process,  and  the  residue  containing  absorbed  menstruum  is  s;icriticetl. 
This  method  has  the  merit  of  s;iving  time  and  labor,  and  avoiding 
evaporation  with  the  necessary  contact  of  heat.  It  is  based  on  the 
assumption  that  when  percolation  is  properly  conducte<l,  the  tii-st 
seventy-five  percent,  of  percolate  received  contains  at  least  seventy- 
five  percent,  of  the  soluble  and  desirable  principles  of  the  drug,  and 
that  the  wastage  of  alcohol  conies  chiefly  from  the  effort  to  obtain  the 
last  twenty-five  percent,  or  less  of  soluble  principles.  In  atldition, 
this  smaller  amount  of  extractive  matter  in  the  weak  percolate  is  siud 
to  be  lessened  in  activity  by  the  ett'ects  of  the  heat  during  the  evapora- 
tion to  recover  the  alcohol  from  it ;  hence  the  argument  that  in  care- 
fully conducted  operations  the  active  matter  left  after  receiving  the 
percolate  representing  seventy-five  percent,  of  the  drug,  di>es  not 
represent  twenty-five  percent,  of  activity,  but  oftentimes  less  than 
ten  percent.  The  principal  dis;idvantage  of  this  methoil  is  that  the 
strength  of  the  finished  finidextract  depends  entireli/  upon  the  ftkiU  and 
care  of  the  operator.  If  careful,  in  one  operation  he  may  obtain 
seventy-five  percent,  of  the  active  principles  in  the  first  seventy-five 
percent,  of  percolate  ;  in  another  case,  circumstances  may  ]uevent 
his  obtaining  moi-e  than  fifty  percent,  of  the  active  principles  in  the 
first  seventy-five  percent,  of  percolate.  By  this  method  of  making 
fluidextracts  he  cannot  invariably  secure  uniformity,  while  in  making 
fluidextracts  by  the  official  process  a  valuable  check  always  exists, — 
i.e.,  that  pereolat ion  proceeds  until  exhaustion  is  reached,  the  weak  perco- 
late is  evaporated  at  a  limited  temperature,  and  the  soft  crtract  is  incorpo- 
rated with  the  reserred  portion,  so  that  imperfect  ]HM-colation  hapiHMung 
in  the  fii-st  part  of  the  ])r(HH\ss  is  cttmpensated  for  in  the  latter  part, 
the  only  dilference  being  that  the  weak  percolate  in  this  cast»  contains 
a  larger  proportion  of  activity  than  if  the  operation  had  l>eon  thor- 
oughly conducte<l  from  the  first. 

3.  Repercolation. — This  process,  already  considered  under  the 
head  of  percolation  (see  page  209),  is  an  improvement  upon  the 
method  just  noticed,  because  the  ih-ug  is  pei'colated  to  exhaustion, 
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and  evaporation  obviated  by  storing  away  the  weak  percolate  until 
the  next  operation  upon  the  same  drug,  when  it  is  used  in  the  place 
of  fresh  menstruum.  Tliis  process  uuiy  be  best  explained  by  selecting 
a  typical  tluidextract  and  noting  the  details. 

Muidextract  of  Cinchona  by  Repercolation  (Squibb). — Take  of  Yellow 
Cinchona,  in  jiowder  ^N^o.  50,  32  parts  ;  Alcohol,  2  parts  ;  Glycerin, 
1  part ;   Water,  2  parts,  or  a  sufficient  quantity. 

Weigh  the  Alcohol,  Glycerin,  aud  Water  in  succession,  in  any 
convenient  quantity  at  a  time,  into  a  tared  bottle,  aud  mix  them 
thoroughly  for  a  menstruum. 

Moisten  8  parts  of  the  Cinchona  with  8  parts  of  the  menstruum,  by 
thoroughly  mixing  them,  and  allow  the  mixture  to  staud  eight  hours  in 
a  closely  covered  vessel.  Then  i)ass  the  moist  powder  through  a  No.  8 
sieve,  and  pack  it  firmly  in  a  percolator.  Pour  menstruum  on  top 
until  the  mass  is  filled  with  liquid  and  a  stratum  remains  on  top  un- 
absorbed  ;  cover  the  percolator  closely,  and  macerate  for  forty -eight 
hours.  Then  arrange  the  percolator  for  an  automatic  supply  of  men- 
struum, and  start  the  jjercolation  at  such  a  rate  as  to  give  1  part  of 
percolate  in  about  four  hours.  Kese) •^•e  the  first  0  jjarts  of  percolate, 
and  continue  the  i)ercolation  until  the  Cinchona  is  exhausted,  sepa- 
rating the  percolate  received  after  the  reserved  portion  into  fractious 
of  about  8  parts  each. 

Moisten  a  second  jJortion  of  8  parts  of  the  Cinchona  with  8  parts  of 
the  weak  percolate, — the  first  portion  that  was  obtained  next  after  the 
reserved  percolate, — and  allow  the  moist  powder  to  stand  for  eight  hours 
in  a  vessel  closely  covered.  Then  pack  it  moderately  in  a  percolator, 
and  supply  the  percolatoi-  autonuitically  with  the  remaining  fractions 
of  the  weak  percolate  in  the  order  in  which  they  were  received,  aud 
finally  with  fresh  menstruum,  until  the  Cinchona  is  exhausted.  Per- 
colate in  the  same  manner  and  at  the  same  late  as  with  the  first  por- 
tion of  Cinchona,  and,  reserving  8  parts  of  the  fiist  percolate,  separate 
the  weaker  percolate  into  fractions  of  about  8  paits  each. 

Percolate  the  third  and  fourth  portions  of  8  parts  each  of  the  Cin- 
chona in  the  same  way  as  the  second  ])ortion. 

Filially,  mix  the  four  reserved  percolates  together  to  make  80 
parts  of  finislied  tluidextract ;  and,  having  corked,  labelled,  and  num- 
bered the  bottUis  containing  the  fractions  of  weak  percolate,  set  them 
away  until  the  ])rocess  for  Cinchona  is  to  be  resumed. 

When  this  Huidextract  is  to  be  again  made,  repeat  the  process  as 
with  the  second  portion,  and  reserve  8  pai'ts  of  the  first  percolate  as 
finished  fiuidextract  from  each  8  parts  of  Cindiona  from  that  time 
forward  so  long  as  the  fiactions  of  weak  jtercolate  are  carried  foi-- 
ward  with  which  to  coiiimence  each  o]»('i;ition. 

4.  Continuous  Percolation. — l^^b('rt  \\  .  Beck  has  devised  a  modi- 
fication of  Dr.  Squibb's  meth(»d  of  repercolation  with  a  view  of  ren- 
dering the  ])rocess  more  suitable  for  the  smaller  operations  carried  on 
by  retail  pharmacists.  The  storing  away  of  tlie  last  weak  percolates, 
and  i)articularly  the  necessity  for  collecting  the  fractions  of  perco- 
lat«'s,  have  operated  to  ])revent  repercolation  from  being  used  in  small 
operations  to  the  extent  that  it  would  l)e  otherwise.  Mr.  Beck  has 
sought  to  remove  some  of  these  disadvantages,  and  the  illustration 
ehown   in  Fig.  437  serves  to  render  the  explanations  which  follow 
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more  easily  understood.  His  process  and  apparatus  effect  a  saving 
in  time  and  attention,  and  the  difficulty  of  keeping  the  percolatore 
containing  the  drugs  supplied  with  the  proper  menstruum  at  the 
time  when  the  portion  previously  added  has  just  disappeared  has 
been  overcome  ;  the  watchfulness  necessary  to  see  that  each  receiving 
vessel  does  not  overflow,  or  get  more  than  its  due  proportion  of  the 
weaker  percolate  or  men- 

struirm,   is  reduced  to  a  Fig.  437 

minimum,  and  the  con- 
stant changing  of  receiv- 
ing bottles  is  no  longer 
required.  The  continu- 
ous method  is  based  ou 
the  principle  of  conTiecUng 
the  receiving  bottles  con- 
taining the  weaker  per- 
colates or  menstruum, 
and  after  this  to  join  the 
series  to  the  percolator 
containing  the  drug  by 
a  syphon  tube  so  that 
the  menstruum  will  flow 
slowly  and  regularly,  and  that  each  portion  will  be  delivered  on  the 
upper  surface  of  the  drug  in  its  proper  order. 

The  percolate  is  carried  from  one  receiving  bottle,  when  full,  to  the 
next  one  by  tubes  inserted  in  the  corks  from  the  neck  of  one  bottle 
to  the  neck  of  the  other.  Very  little  diffusion  occurs,  owing  to  the 
fact  that  the  heavier  liquids  are  drawn  off"  first,  and  in  each  case  a 
lighter  liquid  is  deposited  slowly  (by  drops)  upon  a  denser  one  ;  as 
the  same  princij^le  is  employed  in  receiving  the  percolates,  the  bottle 
nearest  the  percolator  is  filled  with  very  dense  percolate,  and  when 
the  bottle  is  as  full  as  desired,  the  tube  connecting  with  the  next  bottle 
draws  off"  the  light  liquid  as  it  is  deposited  on  top,  and  practically 
no  intermixture  occurs.  Of  course,  the  same  action  takes  place  in 
the  remaining  bottles  of  the  series.  If  desired,  the  reserve  or  strong- 
est percolate  or  finished  fluidextract  contained  in  the  first  bottles  of 
the  series  can  be  removed,  their  place  l)eing  su]ii)lied  by  empty  bot- 
tles, so  that  even  the  slight  risk  of  diff'usion  would  njiply  only  to 
weak  percolates.  In  Fig.  437  the  percolator  is  connected  with  Xo.  1 
bottle  by  a  rubber  tube  having  a  jnnchcock  to  regulate  the  flow  ;  the 
remaining  bottles  are  all  connected  in  proper  order  by  means  of  ghiss 
tubes  and  rubber  tubing,  avS  shown,  the  ends  of  the  glass  tul>es  Ix'ing 
adjusted  so  as  to  be  on  the  same  level.  When  No.  1  bottle  is  full 
of  dense  percolate  Xo.  2  bottle  begins  to  fill  with  weaker  perco 
late,  then  No.  .3  with  still  weaker  percolate,  and  so  on.  From  the 
top  of  the  last  bottle  on  the  upi)ei-  shelf  (Xo.  S)  a  piece  of  rubber 
tubing  is  connected  with  a  glass  tul)e  having  an  inside  diameter  of  \ 
inch,  which  passes  through  the  cover  of  the  ])er('olator,  the  lower  end 
about  ^  inch  above  the  surface  of  the  drug.  This  device  makes  an 
automatic  supply  of  menstruum,  the  latter  ceasing  to  flow  when  the 
liquid  rises  in  the  percolator  above  the  end  of  tlu'  supply  tuln^. 

5.   Vacuum    Maceration  followed  by  Percolation. — This  method 
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Fig.  438 


Needles's  variiiim  pereolatxjr 


of  making  fluidextracts  was  proijosed  in  1869  by  S.  P.  Dufi&eld.  His 
original  process  was  to  introduce  the  drug,  ground  to  the  requisite 
fineness,  into  a  strong  cylinder  connected  with  an  airpump.  The 
air  was  exhausted  by  the  pump,  and  through  a  syphon  tube  the 
requisite  amount  of  menstruum  was  sucked  into  the  vacuum  cham- 
ber. The  air  enclosed  in  the  interstices  and  pores  of  the  drug  was 
thus  expelled,    and,  the   menstruum    being    brought    immediately 

in  contact  with  the  soluble  constituents, 
maceration  was  facilitated.  The  same 
process  was  suggested  by  Needles  many 
years  ago.  Fig.  438  is  an  illustration  of 
his  original  apparatus,  the  vessel  upon 
the  right  hand  being  the  percolator  and 
receiver,  the  pump  for  exhausting  the 
receiver  being  connected  by  a  short  tube 
carrying  a  stopcock.  The  most  eflFective 
apparatus  known  to  the  author  for  using 
this  principle  upon  the  large  scale  is  that 
devised  by  Wm.  M.  Thomson,  of  Phila- 
delphia, and  illustrated  in  the  American 
Journal  of  Pharmacy,  page  237,  1882. 
The  percolators  are  egg  shaped,  and  made 
of  tinned  copper ;  they  are  capable  of 
being  tightly  covered,  and  communicate 
with  a  very  efficient  double-acting  airpump  by  means  of  stop- 
cocks above  and  below,  and  iron  and  stout  rubber  tubing.  The 
moistened  powder  is  packed  tightly  in  the  percolator,  and  the  cover 
securely  bolted  on.  The  stopcock  in  the  cover,  communicating 
with  the  airpump,  is  opened,  and  a  partial  vacuum  created  in 
the  space  above  the  moistened  drug  ;  it  is  then  closed,  and  an- 
other stopcock  in  the  cover  opened,  which  communicates  by  a  tube 
with  the  reservoir  containing  the  menstruum.  The  menstnuim 
(luickly  penetrates  the  powder,  taking  the  place  of  the  interstitial 
air,  and  when  the  powder  is  saturated  it  is  i)ermitted  to  macerate  in 
vacuo  a  suflicieiit  length  of  time.  To  start  percohition,  a  receiver  is 
connected  witli  the  beak  of  the  percolator,  and  the  air  exhausted 
from  it.  When  the  flow  slackens,  air  may  be  forced  by  the  pump 
into  the  space  above  the  powder,  and  the  receiver  again  exhausted 
below.  In  tliis  way  entire  control  of  these  powerful  physical  forces 
may  be  secured.  The  advantages  ni-e  ai)])arent  in  jirevent  ing  the  loss 
of  alcoliol  and  piolccling  fioin  clHMnical  cliange  caused  by  exposure 
to  tlu^  air.  It  is  (|nil<'  ]><)ssil>l('  to  make  an  oflicial  flnidextiact  with- 
out recoui'sc  to  tlic  snl)se(|neMl  e\aporation  of  weak  ])ei'('olatc. 

Preservation  of  Fluidextracts. — \'<'ry  littU' trouble  isexperienced 
in  keeping  tbiidextracts  which  have  been  properly  made.  They 
slionld  be  ])lace(l  in  glass  vessels  and  stored  in  rooms  of  uniform  tem- 
])erature  ;  precipitation  to  a  great<'r  or  less  extent  will  certainly  take 
y»lace.  This  is  often  especially  noticeable  in  fluidextracts  made  dur- 
ing warm  weather,  and  is  due  to  the  great<'r  solvent  action  of  the 
menstrnuin  at  higher  temperatures.  Precipitation  is  also  cau.sed  by 
the  variation  in  the  strength  of  different  portions  of  the  menstruum 
in  an  alcoholic  fluidextract ;  the  first  part  of  the  percolate  which  is 
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received  contains  the  displaced  water  which  was  present  as  moisture 
in  the  powder,  and  the  mixture  of  tliis  witli  the  strong  alcoholic  per- 
colate which  follows  causes  precipitation  in  time.  The  character  of 
the  precipitates  should  be  ascertained  ;  if  active,  they  should  be  in- 
corporated by  shaking  with  the  fluidextract ;  if  inert,  they  should 
be  filtered  out. 

Acetic  Fluidextracts,  or  Fluidacetracts. — These  were  proposed 
by  C.  F.  Squibb,  and  consist  of  preparations  made  like  fluid- 
extracts  of  definite  strength  (gramme  for  cubic  centimeter),  but 
made  with  acetic  acid  or  diluted  acetic  acid  of  various  strengths. 
The  advantages  claimed  for  them  are  cheapness,  permanence,  and 
miscibility  with  aqueous  liquids.  The  disadvantages  which  have 
been  urged  against  their  use  are  the  presence  of  acetic  acid,  which 
is  not  always  desirable,  and  the  loading  of  the  finished  prepara- 
tion with  inert  constituents  for  which  acetic  acid  is  a  good  solvent. 
It  is  obvious  that  this  class  of  preparations  is  of  value,  but  it  is 
also  clear  that  acetic  acid  is  suited,  on  account  of  its  great  solvent 
and  penetrating  power,  for  extracting  the  soluble  principles  from 
certain  drugs,  but  for  others  alcohol  is  to  be  preferred.  The  ideal 
menstruum  for  any  drug  is  one  which  will  extract  the  desirable 
principles  and  leave  in  the  marc  those  which  are  not  needed.  In  the 
Pharmacopoeia  of  1870  glycerin  entered  as  a  menstruimi  into  nearly 
every  fluidextract ;  experience  showed,  however,  that  it  was  iinsuited 
for  this  purpose,  because  the  fluidextract  was  loaded  heavily  with 
inert  and  useless  principles  which  were  dissolved  in  the  glycerin.  For 
oleoresinous  drugs  and  those  containing  resinous  active  principles 
the  acetic  acid  used  as  a  menstruum  should  range  in  strength  from  36 
percent,  to  90  percent.,  while  for  drugs  which  do  not  contain  these 
principles  the  acetic  acid  need  not  be  stronger  than  from  6  to  10  percent. 

The  antiseptic  powers  of  acetic  acid  are  well  known,  and  where  it 
is  desirable  to  avoid  the  use  of  alcohol^  fluidacetracts  would  supply 
an  excellent  substitute. 

The  fears  which  have  been  frequently  expressed  about  the  action 
of  acetic  acid  when  taken  into  the  stomach  have  not  been  borne  out 
by  considerable  experience  with  their  use,  because  it  must  be  remem- 
bered that  the  quantity  of  acetic  acid  entering  the  stomach  in  the 
small  dose  in  which  these  concentrated  preparations  are  administered 
would  not  be  more  than  the  quantity  freqiiently  used  by  patients  with 
their  food.  At  the  present  time  suificient  experience  has  not  been 
had  with  them  to  justify  the  admission  of  more  than  three  to  the 
United  States  Phai-ma('0])a3ia,  Sth  Kevision. 

Fluidextracts  from  Qreen  Drugs. — This  class  of  preparations  has 
been  used  to  some  extent,  and  they  may  be  made  by  crushing  the  drug, 
obtaining  the  liquid  by  pressure,  and  adding  alcohol  or  diluted  alcohol, 
according  to  the  nature  of  the  drug,  rejiressing,  and  making  the  final 
product  represent  one  gramme  in  a  <*ul)ic  centimet4'r.  Owing  to  the 
varying  proportion  of  water  found  in  green  drugs,  it  is  evident  that 
each  preparation  must  be  made  from  a  s])ecial  formula,  and  the  quan- 
tity of  alcohol  to  be  added  must  depend  ui)on  the  amount  of 
water  present  in  the  drug  ;  for  drugs  containing  priiicij^les  whieh 
are  volatile  or  easily  dissociated,  this  method  i)rotluces  good  prf pa- 
rations,  but  unusual  care  must  be  exercised  to  secure  uniformity. 
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Official  Fluidextracts  arranged  in  Classes  according  to  the  Alcoholic  Strength  ot 
their  Menstrua,  with  Manipulative  Notes 


o 

(-■q 

6 

o  a 

Name 

Menstruum 

Is 

II 

Process  and  Remarks 

Class  1 

Alcohol 

Fluidextrnctum 

350 

" 

850 

From  Aromatic  Powder 

Aroninticum 

Cannabis  Indicae 

30  n 

" 

900 

Capsici 

500 

it 

900 

Having    moistened    the    powder,    exhaust 

Cimicifugae 

250 

" 

900 

with  the  menstruum,  reserve  the  num- 

Cubebfe 

200 

" 

900 

ber  of  Co.  directed,  and  distil  or  evap- 

Geleemii 

300 

" 

900 

orate  the    remainder  to  a  soft  extract ; 

Lupulini 

" 

900 

add    this    to   the   reserved   portion   and 

Sabinse 

250 

" 

900 

sufficient  menstruum  to  make  the  whole 

Veratri 

300 

" 

900 

measure  1000  Cc. 

Zingiberis 

250 

Alcohol,  4 

900 

Class  2 

Water,      1 

Fluidextractum 

350 

" 

800 

Assayed,  special  process 

Belladonnae 

Radicis 

Eriodictyi 

400 

"          " 

900 

Euonymi 

350 

<<          <i 

800 

Mezerei 

400 

"          " 

900 

Podophylli 

300 

"          " 

850 

Rbei 

4(10 

<(          (I 

750 

Scopola; 

350 

"          " 

800 

Assayed,  special  process 

Serpentariae 

300 

"          " 

900 

Staph  isagriae 

300 

it          it 
Alcohol,  3 

800 

Class  3 

Water,      1 

Fluidextractum 

400 

"          " 

800 

Assayed,  special  process 

Aconiti 

Buchu 

400 

)<          <( 

850 

Calami 

350 

."          " 

900 

Eucalypti 

400 

"          " 

900 

firindelinp 

300 

li          It 

850 

Ipecacuanhae 

350 

tt          tt 

850 

Assayed,  special  process 

Leptandrae 

400 

"          " 

850 

Matico 

300 

"          " 

850 

Nucis  Vomicae 

1000 

It          It 

900 

With  5  percent,  of  Acetic  Acid  added  to 
the  menstruum  to  fix  alkaloids.  As- 
sayed, special  process 

Sumbul 

400 

"          " 

850 

Valerianae 

300 

It          tt 

850 

Xanthoxyli 

250 

Alcohol,  7 

900 

Class  4 

Water,      3 

Fluidextractum 

300 

"          " 

700 

Calumbae 

Alcohol,  2 

Class  5 

Water,      1 

t'luidcxtractum 

350 

"          " 

800 

Aurantii  Amari 

Colchici  f>emini8 

300 

«          << 

750 

Assayed,  special  prncefls 

HyoBcyami 

400 

i(          tt 

800 

Assayed,  special  process 

Senegse 

450 

i<          << 

850 

With  3  percent,  of  Solution  of  Potassium 
Hydroxide  to  menstruum,  to  dissolve 
peetinous  bodies 

Stramonii 

400 

tt          tt 

800 

Assayed,  special  process 

Viburni  Opuli 

300 

"          " 

850 

Viburni     I'runi- 

300 

tt          tt 

850 

folii 

Alcohol,  65 

Class  6 

Water,     35 

• 

Fiuidcxlrnctum 

400 

•'           " 

800 

Convallariic 
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"1 

o 

V-  3 

6 

=  3 

(^ 

Name 

|i 

Menstnium 

li 

Process  and  Keniarkd 

Class  7 

Diluted  Alcohol 

Fluidextractum 

400 

"               " 

700 

1 

Berberidis 

Chiiuaphilae 

400 

"               " 

800 

Chiratte 

.".SO 

i<              (I 

850 

Cocae 

450 

"              " 

700 

Assayed,  special  process 

Conii 

300 

800 

With  2  percent,  of  Acetic  Acid  added  to 
the  menstruum  to  fix  alkaloids.  As- 
sayed, special  process 

Cypripedii 

.•550 

((              It 

850 

Digitalis 

400 

tt              tt 

850 

Ergotaj 

300 

it              tt 

850 

With  2  percent,  of  Acetic  Acid  added  to 
the  menstruum  to  fix  alkaloids 

Eupatorii 

400 

it              tt 

800 

Gentianae 

350 

tt              tt 

800 

Guaranw 

200 

tt              tt 

700 

Assayed,  special  process . 

Kraineriae 

400 

tt              tt 

800 

Lappse 

400 

tt              tt 

800 

PhytolaccEB 

400 

tt              tt 

800 

Pilocarpi 

350 

It              (t 

750 

Assayed,  special  process 

QuillajaB 

400 

"              " 

800 

Rubi 

350 

"              " 

800 

ScutellarisB 

350 

tt              tt 

800 

Sennaj 

400 

800 

The  Senna  first  exhausted  with  Alcohol,  to 
remove  resins,  dried,  and  the  process 
continued  as  usual 

Spigelise 

300 

"              " 

850 

Stillingiaj 

300 

"              " 

850 

Taraxaci 

300 

Alcohol,  2 

800 

With  5  percent,  of  Solution  of  Potassium 
Hydroxide  to  menstruum  to  neutralize 
Acids 

Class  8 

Water,      3 

Fluidextractum 

400 

800 

Having   moistened   the   powder,    exhaust 

Rhaiuni    Pur- 

with  the  menstruum,  reserve  the  num- 

shianic 

Alcohol,  5 

ber  of  Cc.  directed,  and  distil  or  evap- 
orate the  remainder   to   a  soft   extract ; 

Class  9 

Water,     8 

add   this   to  the    reserved   i)ortion    and 

Fluidextractum 

350 

"         " 

800 

suflicient  menstruum  to  make  the  whole 

Franguliu 

Alcohol,    1 

measure  1000  Cc. 

Class  10 

Water,      2 

Fluidextractum 

400 

ti         tt 

900 

Quassiai 

Sarsaparillaj 

400 

Containing;  Qly- 

800 

Class  11 

cerin 

Fluidextractum 

350 

f   Glycerin,  10    ) 

Cinchonae 

\    Alcohol,     80    y 
(   Water.       10    1 
(   (ilycerin,  10    | 
I    Alcohol,     60    } 

700 

Finish  percolation  with  Alcohol,  4  ;  Water, 
1.     Assayed,  special  process 

Apocyui 

400 

900 

{    Water,       30    j 

Finish     percolation     with    Alcohol,    3; 

f  Glycerin,  10    ) 
\    Alcohol.     fiO    } 

1       Water,  2 

Geranii 

350 

800 

1    Water,       30    j 

(    Glycerin,  10    ) 

Hydrastis 

300 

\    Alcohol,     60    } 
1    Water,       30    1 
1    Glycerin,  10    ] 

750 

Finish  percolation  with  .Monlml.  2;  Water, 
1.     -Assayed,  special  process 

PareirsB 

400 

I    Alcohol,    60    } 
{  Water,       30   J 

850 

380 
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.'^  Z 

o 

<-" 

O 

=  5 

t^ 

Name 

li 

Menstruum 

1  ^ 
1^ 

Proceiw  and  Keiuarks 

("Glycerin,      25) 
\  Alcohol,        50  } 
[  Water,          25  J 

Fluidextractuin 

400 

800 

Special  proccHS 

Khamni  Purshi- 

anae  Aromati- 

cum 

Granati 

400 

{Glycerin,      10) 
Dil.AIcohol,yO  1 

800 

Quercus 

400 

J  Glycerin,      10  1 
I  Dil.  Alcohol, 90 

700 

Rhois  Glabras 

350 

Glycerin,       10 
Dil.Alcohol,90 

800 

Finish  percoKation  \vith  Diluted  Alcohol 

Roase 

400 

J  Glycerin,       10 
1  Dil.  Alcohol, 90 

750 

Sarsap.arilla; 
Composituin 

400 

1  Glycerin,       10 
t  Dil.Alcohol,90  | 

r(rlycerin,       10") 
\  Alcohol,         30  \ 

800 

Finish  percolation  with  Diluted  Alcohol 

Hamaraelidis 

350 

850 

Finish     percolation      with      Alcohol,     1  ; 

Foliorum 

1  Water,           fiO  j 
(  Glycerin,      20  ) 

Water,  2 

Pruni   Virginia- 

300 

\  Alcohol,        20  \ 

Finish     percolation     with      Alcohol,     1  ; 

nae 

1  Water,           60  j 
(  Glycerin,      .30  1 

Water,  4 

Uv8B  Ural 

400 

\  Alcohol,        20  [ 
I  Water,           50  J 

Acetic    Acid 

800 

Finish     percolation     with     Alcohol,     2 ; 

Water,  5 
Having   moistened   the  powder,    exhaust 

Class  12 

10  Percent. 

with  the  menstruum,  reserve  the  num- 

Fluidextractuni 

350 

900 

ber  of  Cc.  directed,  and  distil  or  evap- 

Lobelia) 

orate  the  rcmiiinder  to  a  soft  extract ; 

Sanguinariae 

300 

<<           11 

850 

add   this    to  the   reserved   portion    and 

Scillse 

800 

"           " 

suflicient  menstruum  to  make  the  whole 
measure  1000  Cc. 

Class  13 

Boiling  Water 

Fluidextractum 

"              " 

Macerate  the  Glycyrrhi/.a  with   400  Cc.  of 

Glycyrrhizae 

Boiling    Water ;    pack    in    percolator   and 
pour    Boiling   Water    iipon    it   until    ex- 
hausted;   evaporate    the  percolate   to   450 
Cc,     add    450     Cc.    Alcohol,    allow    it    to 
stand    three   days,  distil  otf  the    Alcohol, 
add  250    Cc.    Glycerin,   50    Cc.    Ammonia 
Water,    200    Cc.    Alcohol,    and    sufficient 
Water   to   make  the  whole   measure  1000 
Cc. 

Tritici 

«             <( 

Percolate  the  Triticum  with  Boiling  Water 
until  exhausted,  evaporate  to  760  Cc,  add 
250  (V.  of  Alcohol,  filter,  and  add  enough 
of  a  mixture  of  I  volume  of  Alo-.iol  with 
3    volumes  of  Water  to  nuiko   the   whole 
measure  1000  Cc. 
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Table  of  Unofficial  Fluidextracts  and  Liquid  Extracts 

(To  make  1000  Cc.) 


1 

o 

O-r 

6 

A< 

Name 

!5 

McnBtruum 

•o-S 

Proc«Be  and  Kemarkfl 

11 

li 

o 

;?; 

!zi 

(c 

Extractum    Arniciv 

400 

Ale.  75  ;  AVat.  25 

900 

60 

General  process  (see  below) 

Radicis        Flu- 

iduin.     U.  S.  P. 

1890 

Asclepiiidis.  U.  S. 

400 

Diluted  Alcohol 

900 

60 

"             "           "       " 

P.  1890 

Aspidospermatis. 

400 

Ale.  60  ;  Wat.  30  ; 

800 

60 

Finish  with  Alcohol,   2 ;    AVater,   1  ; 

U.  S.  P.  1890 

glycerin,  10 

but  use  general  process  (see  below) 

Castaneje.  U.  S.  P. 

Boiling  Water 

30 

Macerate  the  Castanea  with  5000  Cc. 

1890 

of  Boiling  AVater  for  two  hours, 
express,  percolate  residue  with 
water  to  exhaustion,  mix  the  two 
liquids,  and  evaporate  to  2000  Cc, 
adding  600  Cc.  Alcohol.  Finally, 
filter  out  the  insoluble  matter, 
evaporate  the  liquid  to  700  Co., 
add  100  Cc  (■lycerin  and  enough 
Alcohol  to  make  1000  Cc. 

Colchici    Radicis. 

350 

Ale.  60  ;  Wat.  30 

850 

60 

General  process  (see  below) 

U.  S.  P.  1890 

Cusso.    U.    S.    P. 

400 

Alcohol 

900 

40 

((                  <<               u         << 

1890 

Dulcainarae.  U.  S. 

400 

Diluted  Alcohol 

800 

00 

Finish  with  Alcohol,  but  use  general 

P.  1890 

process  (see  below) 

Gossypii    RadicitJ. 

5(10 

Alcohol,  75 ;    gly- 

700 

30 

General  process  (see  below) 

U.  S.  P.  1890 

cerin,  25 

Iridis.    U.    S.    P. 

400 

Alcohol 

900 

60 

"             "           "       " 

1890 

Lobelia.  U.  S.  P. 

350 

Diluted  Alcohol 

850 

60 

<<                       «                   U            i( 

1890 

Monispermi.  IT.  S. 

400 

Ale.  60  ;  AVat.  30 

900 

60 

li               a             a        it 

P.  1890 

Opii      Liquiduiu. 

18.75   Gm.  Extract  of   Opium;  400 

Br. 

Cc.  Distilled  AVater;  100  Cc.  90 
percent.  Alcohol.  Rub  the  extract 
with  the  water,  stir  frequently 
during  an  hour,  add  the  Alcohol, 
set  aside  for  twenty-four  hours,  and 
then  filter 

RuinicisFluidum. 

350 

Diluted  Alcohol 

soo 

40 

General  process  (see  below) 

U.  S.  P.  1890 

Sanguiiiariiv.     U. 

300 

Ale.  75  ;  AVat.  25 

850 

60 

50  Cc.  Acetic  Acid  included  in  th« 

S.  P.  1890 

300  Cc.  used  to  moisten  drug 

Scillic.    U.    S.    P. 

200 

Ale.  75  ;  AVat.  25 

750 

20 

General  process  (see  below) 

1890 

Scoparii.  U.  S.  P. 

350 

Diluted  Alcohol 

850 

60 

a               <<             <(        << 

1890 

Stramonii      Sem- 

200 

Ale.  75  ;  AVat.  25 

900 

60 

(1                       <<                   H            (< 

inis.    U.    S.    P. 

1890 

Qencral  Process  for  Fluidextracts. — Having  moistened  the  powder,  macerate  for  forty- 
eight  hours,  then  exhaust  with  tlic  uieiistruuni,  reserving  the  number  of  Cc.  directed  and  dis- 
tilling or  cvjiporatiiig  the  reiii;iiiiib'r  to  a  soft  extract  ;  add  this  to  the  reserved  portion  aad 
■ufficioDt  menstruum  to  make  the  whole  measure  1000  Cc. 
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FLUIDEXTRACTUM  ACONITI.  U.S.    Fluidextract  of  Aconite 

[ExTRACTUM  AcoNiTi  Fluidum,  Pharm.  1890] 

Jleti-ic  Old  form 

*  Aconite,  in  No.  60  powder 1 000  Qm.  60  oz.  av. 

Alcohol, 

Water,  each,  a  suflBcient  quantity, 

To  make  about 1000  Cc.  3  pints 

Mix  750  Cc.  [old  form  86  fl.  oz.]  of  Alcohol  with  250  Cc.  [old  form 
12  fl.  oz.]  of  AA'ater,  aud,  having  moistened  the  i^owder  with  400  Cc. 
[old  form  19  fl.  oz.]  of  the  mixture,  pack  it  firmly  in  a  cylindi'ical 
percolator  ;  then  add  enough  menstruum  to  saturate  the  powder  and 
leave  a  stratum  above  it.  When  the  liquid  begins  to  diop.  fiom  the 
percolator,  close  the  lower  orifice,  and,  having  closely  covered  the 
percolator,  macerate  for  forty -eight  hours.  Then  allow  the  percola- 
tion to  proceed  slowly,  graduallj^  adding  menstruum,  using  the  same 
proportions  of  Alcohol  and  Water  as  before,  until  the  Aconite  is 
exhausted.  Eeserve  the  first  800  Cc.  [old  form  38J-  fl.  oz.]  of  the 
percolate,  aud  evaporate  the  remainder,  in  a  porcelain  dish,  at  a  tem- 
perature not  exceeding  50°  C.  (122°  F. ),  to  a  soft  extract;  dissolve 
this  in  the  reser\e  portion,  mixing  thoroughly. 

Assay  10  Cc.  of  this  licpiid  by  the  process  given  below  ;  from  the 
results  thus  obtained,  ascertain  by  calculation  the  amount  of  aconi- 
tine  in  the  remainder  of  the  liquid,  add  to  this  enough  menstruum  to 
make  each  100  Cc.  of  the  finished  fluidextract  contain  0.4  Gm.  of 
aconitine. 

Assay  of  Fluidextract  of  Aconite 

Fluidextract  of  Aconite 10  Cc. 

Ether, 

Distilled  Water, 

Ammonia  Water, 

Tenth-normal  Sulphuric  Acid  V.S., 

Fiftieth-normal  Potassium  Hydroxide  V.S., 

Cochineal  T.S.,  each,  a  sufficient  quantity 

Transfer  10  Cc.  of  Fluidextract  of  Aconite  by  means  of  a  graduated  pipette  to  a 
porcelain  dish,  and  evaporate,  it  carefully  to  dryness  on  a  waicr-batli  at  a  tempera- 
ture not  exceeding  60°  (".  (140°  F.).  Add  5  (Y.  of  tenth-normal  sulphuric  ;icid 
V.S.  and  25  Cc.  of  distilled  water.  When  the  extract  is  dissolved,  lilter  the  liquid 
into  a  separator,  washing  the  dish  and  filter,  with  about  25  Cc.  of  distilled  water  ; 
when  tins  ha.s  passed  through,  add  25  Cr.  of  ether  and  2  Cc.  of  ammonia  water  to 
the  separator,  and  agitate  for  one  minute.  Oraw  off  the  lower  layer  into  a  flask 
and  filter  the  etiier-solutif)n  into  a  beaker.  Keturn  the  contents  of  the  liiisk  to  the 
separator,  add  15  Cc.  of  ether,  iind  agitate  for  one  minute.  Draw  off  the  lower 
layer  int<^)  the  flask  and  lilter  the  ether-solution  into  the  beaker.  Ki'i)eat,  with  two 
other  [)ortions  of  10  Cc.  each  of  ether.  I'^vaporate  the  ether-soluiion  to  dryness, 
ami  dissolve  the  resiilue  in  3  Cc.  of  tenth-normal  sulphuric  acid  V.S.  diluted  with 
20  Cc.  of  distilled  water.  Add  to  the  solution  5  drops  of  cochineal  T.S.,  and  then 
rarefidly  run  in  fiftieth-normal  pitas.sium  liydroxide  V.S.  until  a  ]>ink  color  is 
/)rf)duced.  Divide  the  nmnber  ot  Vc.  of  fiftieth-normal  potassium  hydroxide  V.S. 
used,  by  5,  subtract  this  number  from  .S  (the  8  Cc.  of  tenth-normal  suljduiric  acid 
V.S.  taken),  nnilti[)ly  the  remainder  by  0.(Mi4,  and  tliis  pniduct  by  10,  wliich  will 
give  the  weight  in  grammes  of  aconitine  contained  in  100  Cc.  of  the  Fluidextract 
of  Aconite. 

Average  dose. — 1  minim  (0.05  Cc). 
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FLUIDEXTRACTUM   APOCYNI.  U.S.    FlUidextract  of  Apocynum 

[ExTRAcruM  Afocyni  Fluidum,  Ph.\r.m.  1890] 

Metric  Old  form 

*  Apocynum,  in  No.  60  powder 1000  Qm.  50  oz.  av. 

Glycerin 100  Cc.  4  fl.  oz.  384  min. 

Alcohol, 

Water,  each,  a  suflBcient  quantity,  

To  make 1000  Cc.  3  pints 

Mix  the  Glyceriii  with  600  Cc.  [old  form  29  11.  oz.]  of  Alcohol  and 
300  Cc.  [old  form  14^  ti.  oz.]  of  Water,  aud,  having  moistened  the 
powder  with  400  Cc.  [old  form  19  11.  oz.]  of  the  mixture,  pack  it 
firmly  iu  a  cylindrical  percolator  ;  then  add  enough  menstruum  to 
saturate  the  powder  aud  leave  a  stratum  above  it.  Wheu  the  liquid 
begins  to  drop  from  the  percolator,  close  the  lower  orifice,  aud,  having 
closely  covered  the  percolator,  macerate  for  forty-eight  hours.  Then 
allow  the  percolation  to  proceed  slowly,  gradually  adding,  first,  the 
remainder  of  the  menstruum,  and  afterwards  a  mixture  of  Alcohol 
and  Water,  made  in  the  proportion  of  600  Cc.  [old  form  29  fl.  oz.] 
of  Alcohol  to  400  Cc.  [old  form  19  fl.  oz.]  of  Water,  until  the  Apo- 
cynum is  exhausted.  Eeserve  the  first  900  Cc.  [old  form  43  fl.  oz.] 
of  the  percolate,  and  evaporate  the  remainder,  at  a  temperature  not 
exceeding  50°  C.  [122°  F.],  to  a  soft  extract;  dissolve  this  in  the 
reserved  portion,  and  add  enough  menstruum  to  make  the  Fluid- 
extract  measure  1000  Cc.  [old  form  3  j)ints] . 

Average  dose. —  15  minims  (1  Cc. ). 

FLUIDEXTRACTUM  AROMATICUM.  U.S.    Aromatic  Fluidextract 

[ExTRACTUM  AroiMaticum  Fluidum,  Pharm.  1890] 

Metric  Old  form 

•Aromatic  Powder 1000  Gm.  50  oz.  av. 

Alcohol,  a  sufficient  quantity. 

To  make 1000  Cc.  3  pints 

Moisten  the  powder  with  350  Cc.  [old  form  17  fl.  oz.]  of  Alcohol, 
aud  pack  it  firmly  in  a  cyliudi'ical  percolator  ;  then  add  enough  Al- 
cohol to  saturate  the  powder  and  leave  a  stratum  aboNe  it.  Wheu 
the  liquid  begins  to  drop  from  the  percolator,  close  the  lower  orifice, 
and,  having  closely  covered  the  percolator,  macerate  for  forty-eight 
hours.  Then  allow  the  percolation  to  proceed  slowly,  gradually  add- 
ing Alcohol,  until  the  Aromatic  Powder  is  exhausted.  Eeser\'e  the 
first  850  Cc.  [old  form  41  fl.  oz.]  of  the  percolate,  and  evaporate  the 
remainder,  at  a  temperature  not  exceeding  50°  C.  (122°  F.  ),  to  a  soft 
extract ;  dissolve  this  in  the  reserved  portion,  and  add  enough  Alco- 
hol to  make  the  Fluidextract  measure  1000  Cc.  [old  form  3  pints]. 

Average  dose. —  15  minims  (1  Cc. ). 

FLUIDEXTRACTUM    AURANTII    AMARI.  U.S.     Fluidextract  of    Bitter 

Orange  Peel 

[ExTRAcruM  Ai'RANTii  A.MARi  Fi.iiuiM,  Pharm.  1890] 

Metric  Old  fonu 

*  Bitter  Orange  Peel,  in  No.  40  powder 1000  Qm.  oO  oz.  av. 

Alcohol, 

Water,  each,  ii  sutTicient  quantity. 

To  make 1000  Cc.  3  pints 
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Mix  600  Cc.  [old  form  29  fl.  oz.]  of  Alcohol  with  300  Cc.  [old  form 
14^  fl.  oz.]  of  Water,  aud,  having  moistened  the  powder  with  350  Cc. 
[old  form  17  fl.  oz.]  of  the  mixture,  pack  it  moderately  in  a  conical 
percolator  ;  then  add  enough  menstruum  to  saturate  the  powder  and 
leave  a  stratiun  above  it.  When  the  liquid  begins  to  drop  from  the 
percolator,  close  the  lower  orifice,  and,  having  closely  covered  the 
percolator,  macerate  for  forty-eight  hours.  Then  allow  the  perco- 
lation to  proceed  slowly,  gradually  adding  menstruum,  using  the 
same  proportions  of  Alcohol  and  Water  as  before,  until  the  Bitter 
Orange  Peel  is  exhausted.  Eeserve  the  first  800  Cc.  [old  form  38| 
fl.  oz.]  of  the  percolate,  and  evaporate  the  remainder,  at  a  tempera- 
ture not  exceeding  50°  C.  (122°  F.),  to  a  soft  extract;  dissolve 
this  in  the  reserved  portion,  and  add  enough  menstruum  to  make 
the  Fluidextract  measure  1000  Cc.  [old  form  3  pints]. 

Average  dose. —  15  minims  (1  Cc, ). 

FLUIDEXTRACTUM    BELLADONN/E    RADICIS.  U.S.     Fluidextract    of 

Belladonna  Root 

[ExTRACTUM  Belladonn.e  Radicis  Fluidum,  Pharm.  1890] 

Metric  Old  form 

*  Belladonna  Root,  in  No.  60  powder 1000  Gm.  60  oz.  av. 

Alcohol, 

Water,  each,  a  sufficient  quantity,  


To  make  about 1000  Cc.  3  pints 

Mix  800  Cc.  [old  form  38ifl.  oz.]  of  Alcohol  with  200  Cc.  [old  form 
9^  fl.  oz.]  of  Water,  and,  having  moistened  the  powder  with  350  Cc. 
[old  form  17  fl.  oz,]  of  the  mixture,  pack  it  firmly  in  a  cylindrical 
percolator  ;  then  add  enough  menstruum  to  saturate  the  powder  and 
leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from  the- 
percolator,  close  the  lower  orifice,  and,  having  closely  covered  the 
percolator,  macerate  for  forty-eight  hours.  Tlien  allow  the  percola- 
tion to  proceed  slowly,  gradually  adding  menstruum,  using  tlie  sjnne 
proportions  of  Alcohol  and  Wat ei-  as  before,  until  tlie  Belladonna 
Boot  is  exhausted.  Eeserve  the  first  SOO  Cc.  [old  form  W^l  11.  oz.] 
of  the  percolate,  and  evaporate  the  remainder,  at  a  temi)eiature  not 
exceeding  50°  C.  (122°  F. ),  to  a  soft  extract,  dissolve  this  in  the 
re.served  portion,  and  mix  thoroughly. 

Assjiy  10  Cc.  of  this  liquid  by  tlie  process  given  l)elow  ;  from  the 
resultH  thus  obtained,  ascertain  by  calculation  the  amount  of  alkaloids 
in  the  remainder  of  the  li(nii(l  ;  add  to  this  enough  inenstrnum  to 
make  each  100  Cc.  of  the  finished  Fluidextract  contain  0.4  Gm.  of 
mydriatic  alkaloids  from  Belladonna  Root. 

Assay  of  Fluidextract  of  Belladonna  Root 

Fluidextract  of  Belladonna  Root 10  Cc. 

Distilled  Water, 

Ammonia  Water, 

Chloroform, 

Normal  Sulphuric  Acid  V.S., 

Tenth-norm*  Sulphuric  Acid  V.S., 

Fiftiethnormal  Potassium  Hydroxide  V.S., 

Cochineal  T.S.  or  iodeosin  T.S.,  ciicii,  n  HMtVicicnt  <|imntity 
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Transfer  10  Cc.  of  Fluiflextract  of  Belladonna  Root  by  means  of  a  graduated 
pipette  to  a  separator,  add  10  Cc.  of  distilled  water,  20  Cc.  of  chloroform,  anfl  2  Cc. 
of  ammonia  water.  Shake  the  separator  well  for  one  minute,  and  draw  off  the 
lower  chloroformic  layer  into  a  second  separator.  Repeat  the  extraction  with  two 
portions  of  10  Cc.  each  of  chloroform,  and  draw  the  chloroformic  solution  into  the 
second  separator.  To  the  latter  add  8  Cc.  of  normal  sulphuric  acid  V.S.  and  20 
Cc.  of  distilled  water,  shaking  well  for  one  minute.  Wiien  perfectly  separated 
draw  off  and  reject  the  lower  chloroformic  layer,  and  filter  the  acid  aijueous  layer 
into  a  clean  separator.  Wash  the  separator  and  filter  with  10  Cc.  of  distilled 
water,  adding  this  to  the  clean  separator.  To  the  latter  add  20  Cc.  of  chloroform 
and  4  Cc.  of  ammonia  water,  and  sliake  well  for  several  minutes.  Draw  off  the 
lower  chloroformic  layer  into  a  beaker,  and  repeat  the  extraction  with  two  por- 
tions of  10  Cc.  each  of  chloroform,  adding  the  chloroformic  solution  to  the  beaker. 
Allow  the  chloroform  in  the  l^eakc^r  to  evaporate  on  a  water-bath,  containing  warm 
water,  until  the  residue  is  perfectly  dry.  To  the  alkaloidal  residue  add  5  Cc.  of 
tenth-normal  sulphuric  acid  V.S.,  and  when  the  residual  alkaloids  have  all  dis- 
solved, titrate  the  solution  with  tiftieth-normal  potassium  hydroxide  V.S.,  using  5 
drops  of  cochineal  or  iodeosin  T.S.  as  an  indicator.  Divide  the  number  of  cubic 
centimeters  of  fiftieth-normal  potassium  hy<iroxide  V.S.  used,  by  5,  subtract  the 
quotient  from  5  (^the  5  Cc.  of  tenth-normal  sulphuric  acid  V.S.  taken),  and  multi 
ply  the  remainder  by  0.0287,  and  this  product  by  10,  to  oV)taiu  the  weight  in 
grammes  of  mydriatic  alkaloids  contained  in  100  Cc.  of  the  Fluidextract  of  Bella- 
donna Root. 

Average  dose. —  1  minim  (0.05  Cc). 
FLUIDEXTRACTUM  BERBERIDIS.  U.S.    Fluidextract  of  Berberis 

Metric  Old  form 

*  Berberis,  in  No.  60  powder 1000  Gm.  60  oz.  av. 

Diluted  Alcohol,  a  sufficient  quantity,  


To  make 1000  Cc.  3  pints 

Moisten  the  powder  with  400  Cc.  [old  form  19  fl.  oz.]  of  Diluted 
Alcohol,  and  pack  it  firmly  in  a  cylindrical  percolator  ;  then  add 
enough  Diluted  Alcohol  to  saturate  the  powder  and  leave  a  stratum 
above  it.  When  the  liquid  begins  to  drop  from  the  percolator,  close 
the  lower  orifice,  and,  having  closely  covered  the  percolator,  macerate 
for  forty-eight  hours.  Then  allow  the  percolation  to  proceed  slowly, 
gradually  adding  Diluted  Alcohol  until  the  Berberis  is  exhausted. 
Reserve  the  first  700  Cc.  [old  form  33i  fl.  oz.]  of  the  percolate,  and 
evaporate  the  remainder  to  a  soft  extract ;  dissolve  this  in  the  re- 
served portion,  and  add  enough  Diluted  Alcohol  to  make  the  Fluid- 
extract  measure  1000  Cc.  [old  form  3  pints]. 

Average  dose. —  30  minims  (2  Cc). 

FLUIDEXTRACTUM   BUCHU.  TJ.  S.    Fluidextract  of  Buchu 

[E-\TR.\CTUM  Buciiu  Fluidum,  Phar.m.  1890] 

Metric  GUI  form 

'  Buchu,  in  No.  60  powder 1000  Qm.  60  oz.  av. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 


To  make 1000  Cc.  3  pints 

Mix  750  Cc.  [old  form  36  fl.  oz.]  of  Alcohol  with  250  Cc.  [old  form 
12  fl.  oz.  j  of  Water,  and.  having  moistened  the  powder  with  400  Cc. 
[old  form  19  fl.  oz.]  of  the  mixtuie,  pack  it  firmly  in  a  cylindrical 
percolator  ;  th«Mi  add  enough  mcnsti'uum  to  .saturate  tlie  ]>ow(lcr  and 
leave  a  stratum  above  it.     When  the  liquid  begins  to  drop  from  the 
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percolator,  close  the  lower  orifice,  aud,  having  closely  covered  the 
percolator,  macerate  for  forty-eight  hours.  Theu  allow  the  percola- 
tion to  proceed  slowly,  gradually  adding  menstruum,  using  the  same 
proportions  of  Alcohol  and  Water  as  before,  until  the  Buchu  is  ex- 
hausted. Eeserve  the  first  850  Cc.  [old  form  41  fl.  oz.]  of  the  per- 
colate, and  CA'aporate  the  remainder,  at  a  temperature  not  exceeding 
50°  C.  (122°  F. ),  to  a  soft  extract ;  dissolve  this  in  the  reserved  por- 
tion, and  add  enough  menstruum  to  make  the  Fluidextract  measure 
1000  Cc.  [old  form  3  pints]. 

Average  dose. —  30  minims  (2  Cc). 

FLUIDEXTRACTUM   CALAMI.  U.S.    Fluidextract  of  Calamus 

[ExTRACTUM  Calami  Fluidum,  Pharm.  1890] 

Metric  Old  form 

•  Cafamus,  in  No.  40  powder 1000  Qm.  50  oz.  av. 

Alcohol, 

Water,  «acb,  a  sufficient  quantity, 


To  make lOOOCc.  3  pints 

Mix  750  Cc.  [old  form  36  11.  oz.]  of  Alcohol  with  250  Cc.  [old  form 
12  fl.  oz.]  of  Water,  and,  having  moistened  the  powder  with  350  Cc. 
[old  form  17  fl.  oz.]  of  the  mixture,  pack  it  firmly  in  a  cylindrical 
percolator  ;  then  add  enough  menstruum  to  saturate  the  powder  and 
leave  a  stratum  above  it.  AV'hen  the  liquid  begins  to  drop  from  the 
percolator,  close  the  lower  oiitice,  and,  having  closely  covered  the 
percolator,  macerate  for  forty-eight  hours.  Then  allow  the  percola- 
tion to  proceed,  gradually  adding  menstruum,  using  the  same  pro- 
portions of  Alcohol  and  Water  as  before,  until  the  Calamus  is 
exhausted.  Reserve  the  first  900  Cc.  [old  form  43  fl.  oz.]  of  the 
percolate,  and  evaporate  the  remainder,  at  a  temperature  not  exceed- 
ing 50°  C.  (122°  F.),  to  a  soft  extract ;  dissolve  this  in  the  reserved 
portion,  and  add  enough  menstruum  to  make  the  Fluidextract 
measure  1000  Cc.  [old  form  3  pints]. 

Average  dose. — 15  minims  (1  Cc. ). 

FLUIDEXTRACTUM  CALUMB/E.  U.S.    Fluidextract  of  Calumba 

[ExTRACTUM  Calumbjj:  Fluidum,  Pharm.  1890] 

Metric  Old  form 

*  Calumba,  in  20  powder 1000  Qm.  50  oz.  ar. 

Alcohol, 

Water,  each  a  sufficient  quantity,  


To  make 1000  Cc.  3  pints 

Mix  700  Cc.  [old  foj-m  33^  fl.  oz.]  of  Alcohol  with  300  Cc.  [old 
form  14^  fl.  oz.]  of  Water,  aud,  having  moistened  the  powder  with 
300  Cc.  [old  form  14^  fl.  oz.]  of  the  mixture,  pack  it  firmly  iu  a 
cylindrical  ])ercolat<>r  ;  then  add  enough  nuMistruum  to  saturate  the 
jiowdtT  and  leave  a  stratum  above  it.  \\'ii('ii  llu^  litjuid  begins  to 
drop  from  Ihc;  jM'rcolalor,  dose  the  lower  orifice,  and,  having  closely 
('o\ered  tlie  i)er<-olalor,  inacei-al«'  for  forty-eight  hours.  Tlien  allow 
tlie  peicolatiou  to  ])rocee<l  slowly,  gradually  adding  menstruum, 
using  the  same  jiroportions  of  Alcohol  and  Watei"  as  befoie,  until 
the  Calumba  is  exhausted.     Keserve  the  first  700  Cc.  [old  form  33^ 
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fl,  oz.]  of  the  percolate.  Distil  off  the  Alcohol  from  the  remainder 
by  means  of  a  water-bath,  and  evaporate  the  residue  to  a  soft  ex- 
tract ;  dissolve  this  in  the  reserved  portion,  and  add  enough  men- 
struum to  make  the  Fluidextract  measure,  1000  Cc.  [old  form  3  pints]. 
Average  dose.  —  30  minims  (2  Cc). 

FLUIDEXTRACTUM  CANNABIS  INDIC/E.  U.S.    Fluidextract  of  Indian 

Cannabis 

[ExTRACTUM  Cannabis  Indic/E  Fluidum,  Pharm.  1890] 

Metric  Old  form 

*  Indian  Cannabis,  in  No.  30  powder 1000  Gm.  60  oz.  av. 

Alcohol,  a  sufficient  quantity,  

To  make 1000  Cc.  3  pints 

Moisten  the  powder  with  300  Cc.  [old  form  14i  fl.  oz.]  of  Alcohol, 
and  pack  it  firmly  in  a  cylindrical  percolator ;  then  add  enough 
Alcohol  to  saturate  the  powder  and  leave  a  stratum  above  it.  When 
the  liquid  begins  to  drop  from  the  percolator,  close  the  lower  orifice, 
and,  having  closely  covered  the  percolator,  macerate  for  forty-eight 
hours.  Then  allow  the  percolation  to  proceed  slowly,  gradually  add- 
ing Alcohol,  until  the  Indian  Cannabis  is  exhausted.  Keserve  the 
first  900  Cc.  [old  form  43  fl.  oz.]  of  the  percolate.  Distil  off  the 
Alcohol  from  the  remainder  by  means  of  a  water-bath,  and  evaporate 
the  residue,  at  a  temperature  not  exceeding  50°  C.  (122°  F. ),  to  a 
soft  extract ;  dissolve  this  in  the  reserved  portion,  and  add  enough 
Alcohol  to  make  the  Fluidextract  measure  1000  Cc.  [old  form  3  pints] . 

Average  dose. —  1  minim  (0.5  Cc. ). 

FLUIDEXTRACTUM  CAPSICI.  U.S.    Fluidextract  of  Capsicum 

[ExTRACTUM  Capsici  Fluidum,  Pharm.  1890] 

Metric  Old  form 

*  Capsicum,  in.  No.  50  powder 1000  Qm.  50oz.  av. 

Alcohol,  a  sufficient  quantity, 


To  make 1000  Cc.  3  pints 

Moisten  the  powder  with  500  Cc.  [old  form  24  fl.  oz.]  of  Alcohol, 
and  pack  it  firmly  in  a  cylindrical  percolator ;  then  add  enough 
Alcohol  to  saturate  the  powder  and  leave  a  stratum  above  it.  When 
the  liquid  begins  to  drop  from  the  percolator,  close  the  lower  orifice, 
and,  having  closely  covered  the  percolator,  macerate  for  forty-eight 
hours.  Then  allow  the  percolation  to  proceed  slowly,  gradually  add- 
ing Alcohol,  until  the  Capsicum  is  exhausted.  KCvServe  the  first  000 
Cc.  [old  form  43  fl.  oz.]  of  the  pei'colate,  and  evaporate  the  remainder 
to  a  soft  extract ;  dissolve  this  in  the  reserved  portion,  and  add  enough 
Alcohol  to  make  the  Fluidextract  meavsure  1000  Cc.  [old  form  3  pints] . 

Average  dose. —  1  minim  (0.05 Cc). 

FLUIDEXTRACTUM  CHIMAPHIL/E.  U.S.     Fluidextract  of  Chimaphila 

[ExTRACTUM  Chimaphil.t:  FuTinuM,   Pharm.  ISOO] 

Mptric  Old  form 

*  Chimaphila,  in  No.  30  powder 1000  Qm.  50  oi.  av. 

Diluted  Alcohol,  a  sufficient  quantity,  

To  make 1000  Cc.  3  pints 
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Moisten  the  powder  with  400  Cc.  [old  form  19  fl.  oz.]  of  Diluted 
Alcohol,  and  pack  it  firmly  in  a  cylindrical  percolator  ;  then  add 
enough  Diluted  Alcohol  to  saturate  the  powder  and  leave  a  stratum 
above  it.  ^^'hen  the  liquid  begins  to  di-op  from  the  percolator,  close 
the  lower  orifice,  and,  having  closely  covered  the  percolator,  macerate 
for  fortj'-eight  hours.  Then  allow  the  percolation  to  proceed  slowly, 
gradually  adding  Diluted  Alcohol,  until  the  Chimaphila  is  exhausted. 
Keserve  the  first  800  Cc.  [old  form  38^  fl.  oz.]  of  the  percolate,  and 
evaporate  the  remainder  to  a  soft  extract  ;  dissolve  this  in  the  reserved 
portion,  and  add  enough  Diluted  Alcohol  to  make  the  Fluidextract 
measure  1000  Cc.  [old  form  3  pints] . 

Average  dose. —  30  minims  (2  Cc.  j. 

FLUIDEXTR ACTUM  CHIRAT/C.  I  .  S.     Fluidextract  of  Chirata 

[ExTRACTUM  Chirat.e  Fluidum,  Pharm.  1890] 

Metric  Old  form 

*  Chirata,  in  No.  30  powder 1000  Qm.  50  oz.  av. 

Diluted  Alcoliol,  a  sufficient  quantity, 


To  make 1000  Cc.  3  pints 

Moisten  the  powder  with  350  Cc.  [old  form  17  fl.  oz.]  of  Diluted 
Alcohol,  pack  it  firmly  in  a  cylindrical  percolator  ;  then  add  enough 
Diluted  Alcohol  to  saturate  the  powder  and  leave  a  stratum  above  it. 
When  the  liquid  begins  to  droj)  from  the  percolator,  close  the  lower 
orifice,  and,  having  closely  covered  the  percolator,  macerate  for  forty- 
eight  hours.  Then  allow  the  percolation  to  proceed  slowly,  gradually 
adding  Diluted  Alcohol,  until  the  Chirata  is  exhausted.  Eeserve 
the  first  850  Cc.  [old  form  41  fl.  oz.]  of  the  percolate,  and  evaporate 
the  remainder  to  a  soft  extract  ;  dissolve  this  in  the  reserved  por- 
tion, and  add  enough  Diluted  Alcohol  to  make  the  Fluidextract 
measure  1000  Cc.  [old  form  3  pintvs]. 

Average  dose. —  15  minims  (1  Co.). 

FLUIDEXTRACTUM  CIMICIFUQ/E.  U.  S.    Fluidextract  of  Cimicifuga 

[EXTRACTUM    ClMICIFUGvE    FlUIDUM,    ThARM.    1890] 

Jlctric  Old  form 

"Cimicifuga,  in  No.  60  powder 1000  Qm.  50  oz.  av. 

Alcohol,  ii  ."ufTicient  quiintity,  

To  make 1000  Cc.  3  pints 

IVIoisten  the  powder  with  250  Cc.  [old  form  12  fl.  oz.]  of  Alcohol, 
and  pack  it  firmly  in  a  cylindrical  ixMcolatoi' ;  then  add  enough 
Alcoliol  fo  saturate  Ihc  powder  and  leave  a  stralnni  above  it.  When 
the  li(|uid  begins  to  (hop  from  the  ])ercolator,  close  the  lower  orifice, 
and,  liaving  closely  covered  the  jiercolator,  niacerate  for  forty-eight 
hours.  Then  allow  the  percolation  to  i)roceed  slowly,  gradually  add- 
ing Alcohol,  until  the  Cimicifuga  is  exhausted.  Keserve  the  first 
000  Cc.  [old  form  43  fl.  oz.]  of  the  ])ercolate,  and  evaporate  the  re- 
mainder to  a  soft  extract ;  dissolve  this  in  the  rcvserved  portion,  and 
add  enough  Alcohol  to  make  the  Fluidextract  measure  1000  Cc.  [old 
form  .3  pints]. 

Average  dose, — 15  minims  (1  Cc. ). 
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FLUIDEXTRACTUM  CINCHON/C.  U.  S.    Fluidextract  of  Cinchona 

[ExTUAcruM   CiNCUoN^  Fluiuum,   Thakm.    1890] 

Metric  01(1  form 

» Cinchona,  in  No.  60  powder 1000  Om.  50  oz.  av. 

Glycerin 100  Cc.  4  fi.  oz.  384  niin. 

Alcohol, 

Water,  each,  a  sufficient  quantity,  

To  make  about 1000  Cc.  3  pinU 

Mix  the  Glycerin  with  800  Cc.  [old  form  38i  fl.  oz.]  of  Alcohol 
and  100  Cc.  [old  form  4  fl.  oz.  384  miu.]  of  Water.  Moisten  the 
powder  with  350  Cc.  [old  form  17  fl.  oz.]  of  the  mixture,  pack  it 
firmly  in  a  cylindrical  percolator,  and  pour  on  the  remainder  of  the 
meustruum.  When  the  liquid  begins  to  drop  from  the  percolator, 
close  the  lower  orifice,  and,  having  closely  covered  the  percolator, 
macerate  for  forty-eight  hours.  Then  allow  the  percolation  to  pro- 
ceed, and,  when  the  liquid  in  the  percolator  has  disappeared  from 
the  surface,  gradually  pour  on  a  mixture  of  Alcohol  and  Water, 
made  in  the  proportion  of  800  Cc.  [old  form  38^  fl.  oz.]  of  Alcohol 
to  200  Cc.  [old  form  d^  fl.  oz.]  of  Water,  and  continue  the  i^ercola- 
tiou  slowly  until  the  Cinchona  is  exhausted.  Eeserve  the  first  700 
Cc.  [old  form  33^  fl.  oz.]  of  the  percolate,  and  eVaporate  the  re- 
mainder to  a  soft  extract ;  dissolve  this  in  the  reserved  portion,  and 
mix  thoroughly. 

Assay  10  Cc.  of  this  liquid  by  the  process  given  below  ;  from  the 
results  thus  obtained,  ascertain  by  calculation  the  amount  of  anhy- 
drous ether-soluble  alkaloids  in  the  remainder  of  the  licpiid,  and  add 
to  this  enough  of  a  mixture  of  Alcohol  and  Water,  using  the  same 
proportions  as  before,  to  make  each  100  Cc.  of  the  Fluidextract  con- 
tain 4  Gm.  of  anhydrous  ether-soluble  alkaloids  from  Cinchona. 

Assny  of  Fluidextract  of  Cinchona 

Fluidextract  of  Ci/ichona 10  Cc. 

Ether,  sp.  gr.  not  above  0.720  at  25°  C.  (77°  F.), 

Normal  Sulphuric  Acid  V.S., 

Ammonia  Water, 

Chloroform,  each,  a  sufficient  quantity 

Transfer  10  Cc.  of  Fluidextract  of  Cinchona  by  mean.s  of  a  graduated  pipette 
to  an  Erlenmeyer  flask  of  200  Cc.  capacity,  and  add  a  mixture  of  100  Cc.  of  ether, 
25  Cc.  of  chloroform,  and  10  Cc.  of  ammonia  water.  Insert  the  stopper  securely, 
and  shake  the  fla.sk  vigorously,  at  intervals,  during  ten  minutes.  Allow  the 
liquids  to  separate,  decant  into  a  measuring  cylinder  exactly  (U5  Cc.  of  the 
supernatant  liquid  (representing  5  Cc.  of  the  Fluidextract),  and  transfer  this  to 
f  separator,  rinsing  the  cylinder  with  5  Cc.  of  ether  and  adding  this  to  the 
separator.  Add  to  the  latter  about  10  Cc.  of  normal  sulphuric  acid  V.S.,  or 
enough  to  make  the  solution  distinctly  acid,  and  shake  the  separator  vigorously 
for  several  minutes,  and  when  the  liquids  have  completely  separated,  draw  od 
the  lower  layer  into  a  second  separator.  To  the  first  separator  add  5  Cc.  more  of 
normal  sulphuric  acid  V.S.,  and  5  Cc.  of  distilled  water,  shake  it  for  several  min- 
utes, and  when  the  licpiids  have  separated,  draw  off  the  lower  layer  into  the 
second  separator.  Now  add  5  Cc.  of  distilled  water  to  the  first  separator,  shake 
it,  separate  as  before,  and  then  draw  off  the  lower  aijueous  layer  into  the  second 
separator.  To  the  second  separator  add  '2r>  Cc.  of  ether,  a  small  piece  of  nul 
litnms  y)aper,  and  then.graduallv,  ammonia  water,  keejiing  the  temperature  of  the 
licpiids  below  25°  C.  (77°  F.),  until  the  reaction  is  alkaline.  Then  shake  the  sejia- 
rator  vigorously  for  two  minutes,  and  allow  tl\e  li(|uids  to  stand  for  ten  miiuites  at 
a  temperature  below  15°  C.  (59°  F.).     Draw  off  and  reject  the  lower  aqueous  layer, 
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and  then  transfer  the  ether-layer  into  a  tared  beaker.  Add  5  Cc.  more  of  ether  to 
the  separator,  rinse  carefully,  and  add  the  rinsings  to  the  tared  beaker,  and 
entirely  evaporate  the  ether  at  a  moderate  heat  on  a  water-bath.  Then  dry 
the  beaker  in  an  air-l)ath  at  110°  C.  (230°  F. )  for  half  an  liour,  cool,  and  weigh. 
Replace  the  beaker  in  the  air-bath,  and  heat  again  at  the  same  temperature  for 
half  an  hour,  cool,  and  weigh,  repeating  until  the  weight  is  constiint.  Multiply 
the  weight  of  the  residue  by  20,  to  obtain  the  weight  in  granunes  of  anhydrous 
ether-soluble  alkaloids  contained  in  100  Cc.  of  the  Fluidextract  of  Cinchona. 

Average  dose. — 15  minims  (1  Cc. ).. 

FLUIDEXTRACTUM  COC/E.  U.S.    Fluidextract  of  Coca 

[ExTRACTUM  Coc.E  Fluidum,  Pharm.  1890] 

Metric  Old  form 

*Coca,  in  No.  40  powder 1000  Qm.  50  oz.  a  v. 

Diluted  Alcohol,  a  sufiBcient  quantity, 


To  make  about 1000  Cc.  3  pints 

Moisten  the  powder  with  450  Cc.  [old  form  214^  fl.  oz.]  of  Diluted 
Alcohol,  and  pack  it  firmly  in  a  cylindrical  percolator  ;  then  add 
enough  Diluted  Alcohol  to  saturate  the  powder  and  leave  a  stratum 
above  it.  When  the  liquid  begins  to  drop  from  the  percolator,  close 
the  lower  orifice,  and,  having  closely  covered  the  percolator,  mace- 
rate for  forty-eight  hours.  Then  allow  the  percolation  to  proceed 
slowly,  gradually  adding  Diluted  Alcohol,  until  the  Coca  is  ex- 
hausted. Eeserve  the  first  700  Cc.  [old  form  33|  fl.  oz.]  of  the  per- 
colate, and  evaporate  the  remainder,  at  a  temperature  not  exceeding 
50°  C.  (122°  F. ),  to  a  soft  extract;  dissolve  this  in  the  reserved 
portion,  and  mix  thoroughly. 

Assay  10  Cc.  of  this  liquid  by  the  process  given  below  ;  from  the 
results  thus  obtained,  ascertain  by  calculation  the  anu)unt  of  ether- 
soluble  alkaloids  in  the  remainder  of  the  liquid,  and  add  to  this 
enough  Diluted  Alcohol  to  make  each  100  Cc.  of  the  Fluidextract 
contain  0.5  Gm.  of  ether-soluble  alkaloids  from  Coca. 

Assay  of  Fluidextract  of  Coca 

Fluidextract  of  Coca 10  Cc. 

Ammonia  Water, 

Ether, 

Distilled  Water, 

Normal  Sulphuric  Acid  V.S., 

Tenth-normal  Sulphuric  Acid  V.S., 

Fiftieth-normal  Potassium  Hydroxide  V.  S., 

Cochineal  T.  S.  or  lodeosin  T.  S.,  each,  a  sufficient  quantitj. 

Transfer  10  Cc.  of  Fhii<lextract  of  Coca  by  means  of  a  gmduated  pipette  to  a 
separator,  add  25  Cc.  of  ether,  and  then  2  Cc.  of  ammonia  wat*»r,  shaking  together 
for  one  minute.  When  the  li(|uids  liave  completely  separated,  draw  off  the  lower 
aqueous  layer  into  a  second  separator, and  to  this  adil  20  Cc.  more  of  ether.and  re- 
y)eat  the  shaking  for  one  minute.  Draw  off  and  reject  the  lower  acpieous  layer  from 
thesecond  separator,  and  a<ld  the  ether-layer  to  the  first  se|)arator.  To  this  separa- 
t4ir  now  add  5  Cc.  of  normal  sulj)liuric  acid  VS.  and  o  (\\  of  ilisfilled  water,  and 
shake  it  well  for  one  or  two  minuti's.  After  the  li(|uids  have  separated,  draw  otf 
the  lower  acpieous  layer  into  the  other  separator,  and  repeat  the  extraction  in  the 
first  sej)arator  with  9  Cc.  of  distilled  water  ami  1  Cc.  of  normal  sulphuric  acid 
V.8.,  shaking  the  li<|uitls  for  one  mimite,  and  separating  as  before.  Add  the 
aqueous  solution  to  t lie  other  separator,  and  reject  the  ether.  Now  add  to  the 
comliined  acid  li(|uid«  20  Cc.  of  ether,  a  small  piece  of  red  litmus  paper,  and  suffi- 
cient ammonia  water  to  render  the  mixture  distinctly  alkaline,  and  shake  the 


ALCOHOLIC  LIQUIDS  391 

iiquids  for  one  or  two  minutes.  Draw  off  the  separated  aqueous  layer  into  the 
other  separator  and  the  ether-layer  into  a  heaker.  Repeat  the  extraction  of  the 
aqueous  layer  in  the  other  separator  with  two  portions  (15  Cc.  each)  of  ether,  and 
add  the  resulting  ether-solutions  to  the  beaker.  Now  evaporate  the  ether  frc)ni 
the  beaker,  and,  when  dry,  add  to  it  5  Cc.  of  tenth-normal  sulphuric  acid  V.S.,  and 
stir  until  the  alkaloidal  residue  is  dissolved.  Then  add  5  drops  of  cochineal 
T.S.  or  iodeosin  T.S.,  and  titrate  the  excess  of  acid  with  fiftieth-normal  potassium 
hydroxide  V.S.  Divide  the  number  of  cubic  centimeters  of  fiftieth-normal  potas- 
sium hydroxide  V.S.  used,  by  5,  subtract  this  number  from  5  (the  5  Cc.  of  tenth- 
normal sulphuric  acid  V.S.  taken,  and  niultii>ly  the  remainder  by  0.03,  and  this 
product  by  10,  to  obtain  the  weight  in  grammes  of  ether-soluble  alkaloids  con- 
tained in  100  Cc.  of  the  Fluidextract  of  Coca. 

Average  dose. —  30  minims  (2  Cc). 

FLUIDEXTRACTUM  COLCHICI  SEMINIS.  U.  S.    Fluidextract  of 
Colchicum  Seed 

[ExTR.\CTUM   CoLCHici  Seminis  Fluidum,  Pharm.  1890] 

Bletric  OM  form 

*  Colchicum  Seed,  in  No.  50  powder 1000  Qm.  60  oz.  av- 

Alcohol, 

Water,  each,  a  sufiBcient  quantity, 


To  make  about 1000  Cc.  3  pints 

Mix  600  Cc.  [old  fcnin  29  fl.  oz.]  of  Alcohol  with. 300  Cc.  [okl  form 
14|^  fl.  oz.]  of  Water,  and,  having  moistened  the  powder  with  300  Cc. 
[old  form  14^  fl.  oz.]  of  the  mixture,  pack  it  firmly  in  a  cylindrical 
percolator  ;  then  add  enough  menstruum  to  saturate  the  powder  and 
leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from  the 
percolator,  close  the  lower  orifice,  and,  having  closely  covered  the 
percolator,  macerate  for  forty-eight  hours.  Then  allow  the  percola- 
tion to  proceed  slowly,  gradually  adding  menstruum,  using  the  same 
proportions  of  Alcohol  and  Water  as  before,  until  the  Colchicum  Seed 
is  exhausted.  Reserve  the  first  750  Cc.  [old  form  36  fl.  oz.]  of  the 
percolate,  and  evaporate  the  remainder  to  a  soft  extract ;  dissohe  this 
in  the  reserved  portion,  and  mix  thoroughly. 

Assay  10  Cc.  of  this  liquid  by  the  process  given  below  ;  from  the 
rCvSults  thus  obtained,  ascertain  by  calculation  tlie  amount  of  colchi- 
cine in  the  remainder  of  tlie  liquid,  and  ;nl'l  \  >  this  (mumiuIi  men- 
struum to  make  each  100  Cc.  of  the  l*"'luidexl  r,nl  cHitMiii  0.4  (Jni.  of 
colchicine. 

Assay  of  Fluidextract  of  Colchicum  Seed 

Fluidextract  of  Colchicum  Seed 10  Cc. 

Ether, 

Chloroform, 

Alcohol, 

Ammonia  Water, 

Distilled  Water,  each,  a  sufficient  quantity 

Measure  into  a  separator  10  Cc.  of  Fluidextract  of  Colchicum  Seed,  add  1  Cc.  of 
ammonia  water,  and  shake  out  the  alkaloid  with  three  sncce.'Jsivo  portions,  \rt.  15, 
and  10  Cc,  of  chloroform.  Collect  the  chloroformic  solutions  in  a  beaker  or  dish, 
and  evaporate  it  nearly  to  dryness  by  applying  a  very  gentle  heat.  Dissolve  the 
residue  in  10  Cc.  of  ether,  add  5  Cc.  of  water,  stir  well,  and  heat  gently  until  the 
ether  is  evaporated.  After  cooling,  filter  the  ai|U(,vius  solution  int<i  a  small  sepa- 
rat^^r,  retaining  the  insoluble  matter  as  much  as  possible  in  the  beaker  or  dish. 
Redissolve  the  residue  in  a  little  ether,  add  ."i  Cc  of  water,  and  proceed  as  before. 
Wash  the  container  and  filter  with  a  little  water,  and  shake  the  a(]ueous  solution 
well  for  one  minute  with  15  Cc.  of  chloroform.     Draw  off  the  chlorafonn.  after 
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perfect  separa;ion,  into  a  tared  flask,  and  again  shake  out  the  aqueous  liquid,  suc- 
cessively, with  three  portions  of  10  Cc.  each  of  chloroform,  collci'ting  these  solu- 
tions in  the  tared  tiask.  Evaporate  the  chloroform  completely  ;  dissolve  the 
residue  in  a  little  alcohol,  evaporate  the  latter,  redissolve  it  in  alcohol,  evaporate 
the  alcohol  as  before,  and  dry  the  residue  at  100°  C.  (212°  F.)  until  the  weight, 
after  cooling  in  a  desiccator,  remains  constant.  Multiply  the  weight  of  the  residue 
by  10,  to  obtain  the  weight  in  grammes  of  colchicine  contained  iii  100  Cc.  of 
the  Fluidextract  of  Colchicum  Seed. 

Average  dose.  —  3  miuiins  (0.2  Cc). 

FLUIDEXTR ACTUM  CONII.  U.  S.    Fluidextract  of  Conium 

[ExTR.vcTUM  CoNii  Fluidum,  Pharm.  1890] 

Metric  Old  form 

*  Conium,  in  No.  40  powder 1 000  Gm.  50  oz.  av. 

Acetic  Acid 20  Cc.  1  fl.  oz. 

Diluted  Alcoliol,  a  sufficient  quantity, 

To  make  about 1000  Cc.  3  pints 

Mix  the  Acetic  Acid  with  980  Cc.  [old  form  47  fl.  oz.]  of  Dihited 
Alcohol,  and,  havina;  moistened  the  powder  with  300  Cc.  [old  form 
14i  fl.  oz.]  of  the  mixture,  pack  it  firmly  in  a  cylindi-ical  percolator  ; 
then  add  enough  menstruum  to  saturate  the  powder  and  leave  a 
stratum  above  it.  AYhen  the  liquid  begins  to  drop  from  the  perco- 
lator, close  the  lower  orifice,  and,  having  closely  covered  the  perco- 
lator, macerate  for  forty-eight  hours.  Then  allow  the  percolation  to 
proceed  slowly,  gradually  adding,  first,  the  remainder  of  the  men- 
struum, and  then  Diluted  Alcohol,  until  the  Conium  is  exhausted. 
Eeserve  the  first  800  Cc.  [old  form  ^^  fl.  oz.]  of  the  pei-colate,  and 
evaporate  the  remainder,  in  a  porcelain  dish,  at  a  temperature  not 
exceeding  50°  C.  (122°  F.),  to  a  soft  extract;  dissolve  this  in  the 
reserved  portion,  and  mix  thoroughly. 

Assay  10  Cc.  of  this  liquid  by  tlie  ]nocess  given  below  ;  from  the 
results  thus  obtained,  ascertain  l)y  calculation  the  amount  of  coniine 
in  the  remainder  of  the  liquid,  and  a<ld  to  this  enough  Diluted  Alcohol 
to  make  each  100  Cc.  of  the  Fluidextract  contain  0.45  Gm.  of  coniine. 

Assay  of  Fluidextract  of  Conium 

Fluidextract  of  Conium 10  Cc. 

Etiier, 

Alcoliol, 

Absolute  Alcohol, 

Ammonia  Water, 

[Normal  Sulphuric  Acid  V.S., 

Sodium  Carbonate  T.S., 

Hydrochloric  Acid  Solution  (.'>  percent.  IICI), 

Distilled  Water,  each,  a  sufficient  quantity 

Transfer  10  Cc.  of  Fluidextract  of  roiiinin  by  means  of  a  graduated  pipette  to  an 
evaporating  dish  containing  a  little  clean  sand,  and  evaporate  it  to  dryness  at  a 
gentle  heat.  Mix  the  sand  uniformly  with  tlie  extract  and  transfer  it  to  an  Erlen- 
mcycr  flask  of  about  200  {\\  capacity,  rinse  the  dish  with  KMt  Vv.  '<f  a  mixture  of 
etluT  100  Cc,  alcohol  7  Cc.,  and  anuiionia  water  .S  Cc.,  add<(l  in  |><)rtions,  and 
transfer  the  rinsings  to  th(^  flask.  Iii.«ert  llx'  stopper  ^^ecnrely  and  shake  the  flask 
at  intervals  during  one  hour.  Decant  50  Cc.  of  tlie  liipvid  (representing  "1  Cc.  of 
the  Fluidextract  of  Conium)  into  a  beaker,  ami  a<ld  i-uflicient  normal  sulphuric 
acid  V.S.  to  produce  a  distinctly  acifl  reaction.  F-.aporate  the  ether  at  a  gentle 
heat  by  the  aid  of  a  water-bath  ;  then  atld  15  Co.  of  absolute  alcohol,  and  set  the 
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beaker  aside  in  a  cool  place  for  two  hours  to  allow  the  ammonium  sulphate  to 
deposit.  Filter  the  liquid  ;  wash  the  residue  and  filter  with  a  Httle  absohite  alco- 
hol, and  add  the  washings  to  the  filtrate  ;  neutralize  any  excessive  amount  of  acid 
with  sodium  carbonate  T.S.,  being  careful  to  retain  a  slight  acidity.  Concentrate 
the  liquid  to  o  Cc.  by  the  aid  of  a  gentle  heat  on  a  w^ater-bath,  add  3  Cc.  of  distilled 
water  and  2  drops  of  normal  sulphuric  aci<l  V.S.  Add  15  Cc.  of  ether  to  remove 
traces  of  fatty  matter,  pour  off  the  ether-solution,  and  repeat  the  washing.  Then 
transfer  the  acid  liiiuid  to  a  separator,  introduce  a  small  piece  of  red  litmus  paper, 
and  add  sufficient  sodium  carbonate  T.S.  to  render  the  liquid  slightly  alkaline ; 
then  shake  out  with  successive  i)ortions  (jf  15, 10,  and  10  Cc.  of  ether.  To  the  com- 
bined ether-solutions  in  a  tared  beaker  add,  drop  by  drop,  sufficient  hydrochloric 
acid  solution  (5  jjercent.)  to  insure  an  excess  of  acid,  and  then  evaporate  the  ether 
by  a  gentle  heat  on  a  water-bath.  Remove  the  excess  of  hydrochloric  acid  by 
adding  to  the  residue  3  Cc.  of  alcohol  and  heating  gently  to  evaporate  the  liquid, 
repeat  this  operation  once,  and  dry  the  residue  at  a  temperature  not  exceeding 
60°  C.  (140°  F.)  until  the  weight,  after  cooling  in  a  desiccatcjr,  remains  constant. 
Multiply  the  weight  of  the  residue  by  0.777,  and  the  product  by  20,  to  obtain  the 
weight  in  grammes  of  coniine  contained  in  100  Cc.  of  the  Fluidextract  of  Conium. 

Average  dose.  —  3  minims  (0.2  Cc. ). 
FLUIDEXTRACTUM  CONVALLARI/E.  U.S.     Fluidextract  of  Convallaria 

[EXTEACTUM   CoNV.\LLARI.E   FlUIDUM,  PhARM.    1890] 

Metric  Old  form 

*  Convallaria,  in  No.  60  powder 1000  Gm.  50  oz.  av. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 

To  make 1000  Cc.  3  pinta 

Mix  650  Cc.  [old  form  31  fl.  oz.]  of  Alcohol  with  350  Cc.  [old  form 
17  fl.  oz.]  of  Water,  and,  having  moistened  the  powder  with  400  Cc. 
[old  form  10  fl.  oz.]  of  the  mixture,  pack  it  firmly  iu  a  cylindrical 
percolator  ;  then  add  enough  menstruum  to  saturate  the  powder  aud 
leave  a  vStratum  above  it.  When  the  liquid  begins  to  drop  from  the 
percolator,  close  the  lower  orifice,  and,  having  closely  covered  the 
percolator,  macerate  for  forty-eight  hours.  Then  allow  the  perco- 
lation to  proceed  slowly,  gradually  adding  menstruum,  until  the  Con- 
vallaria is  exhausted.  Reserve  the  first  800  Cc.  [old  form  38]  fl.  oz.] 
of  the  percolate,  and  evaporate  the  remainder  to  a  soft  extract ;  dis- 
solve this  in  the  reserved  portion,  and  add  enough  menstruum  to 
make  the  Fluidextract  measure  1000  Cc.  [old  form  3  pints] . 

Average  dose. — 8  minims  (0.5  Co.). 

FLUIDEXTRACTUM  CUBEB/E.  U.S.    Fluidextract  of  Cubeb 

[ExTRACTt'M    CUBEB^   FlUIDUM,  PhAR.M.    1890] 

Metric  Old  form 

*  Cubeb,  in  No.  40  powder 1000  Qm.  50  oz.  av. 

Alcohol,  a  sufficient  quantity. 

To  make 1000  Cc.  3  pints 

Moisten  the  powder  with  200  Cc.  [old  form  O.V  fl.  oz.]  of  Alcohol, 
and  pack  it  firmly  in  a  cylindrical  percolator  ;  then  add  enough 
Alcohol  to  saturate  the  powder  and  leave  a  stratum  above  it.  ^\'hen 
the  liquid  begins  to  drop  from  the  percolator,  close  the  lower  orifice, 
and,  having  closely  covered  the  percolator,  macerate  for  forty-eight 
hours.  Then  allow  the  percolation  to  proceed  slowly,  gradually 
adding  Alcohol,  until  the  Cubeb  is  exhausted.     Keserve  the  fii-st  900 
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Cc.  [old  form  43  fl.  oz.]  of  the  percolate,  and  evaporate  the  remainder 
to  a  soft  extract ;  dissolve  this  in  the  reserved  portion,  and  add  Alco- 
hol to  make  the  Fluidextract  measure  1000  Cc.  [old  form  3  pints]. 
Average  dose. — 15  minims  (1  Cc), 

FLUIDEXTRACTUM  CYPRIPEDII.  U.S.    Fluidextract  of  Cypripediani 

[ExTRACTUM  Cypripedii  Fluidum,  Pharm.  1890] 

Metric  Old  form 

*Cypripedium,  in  No.  60  powder 1000  Gm.  50  oz.  av. 

Diluted  Alcohol,  a  sufficient  quantity, 


To  make 1 000  Cc.  3  pints 

Moisten  the  powder  with  350  Cc.  [old  form  17  fl.  oz.]  of  Diluted 
Alcohol,  and  pack  it  firmly  in  a  cylindrical  percolator ;  then  add 
enough  Diluted  Alcohol  to  saturate  the  powder  and  leave  a  stratum 
above  it.  When  the  liquid  begins  to  drop  from  the  percolator,  close 
the  lower  orifice,  and,  having  closely  covered  the  percolator,  macerate 
for  forty-eight  hours.  Then  allow  the  percolation  to  proceed  slowly, 
gradually  adding  Diluted  Alcohol,  until  the  Cypripedium  is  ex- 
hausted. Eeserve  the  first  850  Cc.  [old  form  41  fl.  oz.]  of  the  per- 
colate, and  evaporate  the  remainder  to  a  soft  extract ;  dissolve  this  in 
the  reserved  portion,  and  add  enough  Diluted  Alcohol  to  make  the 
Fluidextract  measure  1000  Cc.  [old  form  3  pints]. 

Average  dose. — 15  minims  (1  Cc. ). 

FLUIDEXTRACTUM   DIGITALIS.  U.S.     Fluidextract  of  Digitalis 

[ExTRACTUM  Digitalis  Fluidum,  Pharm.  1890] 

Metric  Old  form 

*  Digitalis,  in  No.  fiO  powder 1000  Qm.  50  oz.  av. 

Diluted  Alcohol,  a  sufficient  quantity, 

To  make 1000  Cc.  3  pints 

Moisten  the  ])owder  with  400  Cc.  [old  form  19  fl.  oz.]  of  Diluted 
Alcohol,  pack  it  firmly  in  a  cylindrical  percolator  ;  then  add  enough 
Diluted  Alcohol  to  sjiturate  the  powder  and  leave  a  stratum  above  it. 
When  the  liquid  begins  to  dro])  from  the  percolator,  close  the  lower 
orifice,  and,  having  closely  coveied  the  percolator,  macerate  for  forty- 
eight  hours.  Then  allow  the  percolation  to  proceed  slowly,  gradually 
adding  Diluted  .\lc<»liol,  until  the  Digitalis  is  exhausted,  lieserve  the 
first  sr»((  Cc.  [old  form  41  fl.  oz.]  of  the  percolate,  and  evaporate  the 
reiiiaiinler,  at  a  temperature  not  exceeding  .50°  C.  (122°  F.  ),  to  a  soft 
extract  ;  dissolve  this  in  the  reserved  portion,  and  add  enough  Diluted 
Alcohol  to  make  the  Fluidextract  measure  1000  Cc.  [old  form  3 
pints]. 

Average  dose. —  I  minim  (0.05  Co.). 

FLUIDEXTRACTUM   ERGOT/E.  U.S.     Fluidextract  of  Ergot 

[K\TU.\(TrM  F-KfioT.K  Fi.nniM,  I'makm.  ISilO] 

Mitrir  Old  form 

•Erjfot,  rocntly  Kroiuxl  nn<l  in  No.  fiO  powder 1000  flm.  60  07..  av. 

Acetic  Acid  " 20  Cc.  1  fl.  01. 

Diluted  Alcohol,  a  !<iiffinirnt  rjuantity, 

To  make  1000  Cc.  3  pints 


ALCOHOLIC  LIQUIDS  395 

Mix  the  Acetic  Acid  with  980  Cc.  [old  form  47  fl.  oz.]  of  Diluted 
Alcohol,  and,  haviug  moistened  the  powder  with  300  Cc.  [old  form 
14^  fl.  oz.]  of  the  mixture,  jmck  it  firmly  in  a  cylindrical  perco- 
lator ;  then  add  enough  menstruum  to  sjiturate  the  powder  and 
leave  a  stratum  above  it.  WTien  the  liquid  begins  to  droj)  from 
the  percolator,  close  the  lower  orifice,  and,  having  closely  coveird 
the  percolator,  macerate  for  forty-eight  houis.  Then  alh^w  the  per- 
colation to  proceed  slowly,  gradually  adding,  first,  the  remainder 
of  the  menstruum,  and  then  Diluted  Alcohol,  until  the  Ergot  is  ex- 
hausted. Reserve  the  first  850  Cc.  [old  form  41  fl.  oz.]  of  the  perco- 
late, and  evaporate  the  remainder,  in  a  porcelain  dish,  at  a  tempera- 
ture not  exceeding  50°  C.  (122°  F. ),  to  a  soft  extract ;  dissolve  this 
in  the  reserved  jjortiou,  and  add  enough  Diluted  Alcohol  to  make 
the  Fluidextract  measure  1000  Cc.  [old  form  3  pints] . 

Average  dose. —  30  minims  (2  Cc. ). 

FLUIDEXTRACTUM  ERIODICTYI.  U.  S.    Fluidextract  of  Eriodictyon 

[ExTKACTUM  Ekiodictyi  Fluidum,  Pharm.  1890] 

Metric  Old  form 

*  Eriodictyon,  in  No.  60  powder 1000  Gm.  50  oz.  av- 

Alcohol, 

Water,  each,  a  suflScient  quantity, 


To  make 1000  Cc.  3  pints 

Mix  800  Cc.  [old  form  38|  fl.  oz.]  of  Alcohol  with  200  Cc.  [old 
form  ^h  fl.  oz.]  of  Water,  and,  having  moistened  the  powder  with 
400  Cc.  [old  form  19  fl.  oz.]  of  the  mixture,  pack  it  firmly  in  a 
cylindrical  percolator  ;  then  add  enough  menstruum  to  saturate  the 
powder  and  leave  a  stratum  above  it.  When  the  liquid  begins  to 
drop  from  the  percolator,  close  the  lower  orifice,  and,  having  closely 
covered  the  percolator,  macerate  for  forty-eight  hours.  Then  allow 
the  percolation  to  proceed  slowly,  gradually  adding  menstruum, 
using  the  same  proportions  of  Alcohol  and  Water  as  before,  until 
the  Eriodictyon  is  exhausted.  Eeserve  the  first  900  Cc.  [old  form  43 
fl.  oz.]  of  the  percolate,  and  evaporate  the  remainder,  at  a  tempera- 
ture not  exceeding  50°  C.  (122°  F.),  to  a  soft  extract ;  dissolve  this 
in  the  reserved  portion,  and  add  enough  menstruum  to  make  the 
Fluidextract  measure  1000  Cc.  [old  form  3  pints]. 

Average  dose. — 15  minims  (1  Cc. ). 

FLUIDEXTRACTUM   EUCALYPTI.  U.S.     Fluidextract  of  Eucalyptus 

[ExTRACTUM  EucALYPn  Fluidum,  Pharm.  1890] 

Mitric  Old  form 

*  Eucalyptus,  in  No.  40  powder 1 000  Qm.  60  oz.  av. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 

To  make 1000  Cc.  3  pints 

Mix  750  Cc.  [old  form  36  fl.  oz.]  of  Alcohol  with  250  Cc.  [old 
form  12  fl.  oz.]  of  Water,  and,  having  moistened  the  powder  with 
400  Cc.  [old  form  19  fl.  oz.]  of  the  mixture,  pack  it  firmly  in  a 
cylindrical  percolator  ;  then  add  enough  menstruum  to  saturate  the 
powder  and  leave  a  stratum  above  it.     When  the  liquid  begins  to 
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drop  from  the  percolator,  close  the  lower  orifice,  and,  having  closely 
covered  the  percolator,  macerate  for  forty- eight  hours.  Then  allow 
the  percolation  to  proceed  slowly,  gradually  adding  menstruum,  using 
the  same  proportions  of  Alcohol  and  Water  as  before,  until  the  Euca- 
lyptus is  exhausted.  Eeserve  the  first  900  Cc.  [old  form  43  fl.  oz.] 
of  the  percolate,  and  evaporate  the  remainder,  at  a  temperature  not 
exceeding  50°  C.  (122°  F. ),  to  a  soft  extract ;  dissolve  this  in  the  re- 
served portion,  and  add  enough  menstruum  to  make  the  Fluidextract 
measure  1000  Cc.  [old  form  3  pints] . 
Average  dose. —  30  minims  (2  Cc. ). 

FLUIDEXTRACTUM  EUONYMI.  U.S.     Fluidextract  of  Euonymus 

Metric  Old  form 

•Euonymus,  in  Xo.  40  powder       1000  Gm.  60  oz.  av. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 


To  make 1000  Cc.  .3  pints 

Mix  800  Cc.  [old  form  38^  fl.  oz.]  of  Alcohol  with  200  Cc.  [old 
form  9^  fl.  oz.]  of  Water,  and,  having  moistened  the  powder  Mith 
350  Cc.  [old  form  17  fl.  oz.]  of  the  mixture,  pack  it  firmly  in  a 
cylindrical  percolator  ;  then  add  enough  of  the  menstruum  to  satu- 
rate the  powder  and  leave  a  stratum  above  it.  When  the  liquid 
begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and.  hav- 
ing closely  covered  the  percolator,  macerate  for  foi-ty-eight  hours. 
Then  allow  the  percolation  to  proceed  slowly,  gradually  adding  men- 
struum, using  the  same  proportions  of  Alcohol  and  Water  as  before, 
until  the  Euonymus  is  exhausted.  Eeserve  the  first  800  Cc.  [old 
form  38^  fl.  oz.]  of  the  percolate,  and  evaporate  the  remainder  to  a 
soft  extract ;  dissolve  this  in  the  reserved  portion,  and  add  enough 
menstruiun  to  make  the  Fluidextract  measure  1000  Cc.  [old  form  3 
pints]. 

Average  dose. —  8  minims  (0.5  Cc. ). 

FLUIDEXTRACTUM  EUPATORII.  U.S.     Fluidextract  of  Eupatorium 

[ExTR.^^cTrM  EuPATORii  Fluidum,  Piiarm.  1890] 

Mrtri.-  Old  form 

•  Eupatorium,  in  Xo.  40  powder 1000  Qm.  50  oz.  av. 

Diluted  Alcohol,  a  sufficient  quantity,  

To  make 1000  Cc.  3  pints 

Moisten  the  powder  with  400  Cc.  [old  form  19  fl.  oz.]  of  Diluted 
Alcohol,  and  pack  it  firmly  in  a  cylindrical  percolator  ;  then  add 
enough  I)iliit<'d  Alcohol  to  saturate  the  ])()wder  and  leave  a  stnitum 
aV)ove  it.  When  the  li(|uid  begins  to  drop  iVom  the  percolator,  close 
the  lower  orifice,  and,  hsniiig  closely  coxercd  (he  ]M'rco]ator,  macerate 
for  forty-eight  hours.  Then  jillowtlH*  pei-colat  ion  to  jti-oceed  slowly, 
gradnallyadding  Diluted  Alcohol,  until  tlie  KMj>;itoiium  isexliiuisted. 
Reserve  the  first  800  (^c.  [old  form  38.\  tl.  oz.]  of  the  pereolate,  and 
evaporate  the  remain<ler  to  a  soft  <'xtract  ;  dissolve  this  in  the  re- 
served portion,  and  a<ld  enough  Diluted  Alcohol  to  make  the  Fluid- 
extract  measure  1000  Cc.   [old  form  3  pints]. 

Average  dose. —  30  minims  (2  Cc. ). 
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FLUIDEXTRACTUM  FRANQUL/E.   U.S.    Fluidextract  of  Frangirfa 

[ExTKACTUM  Fkanuil.e  Fluidim,  Pjiakm.   1W)0] 

.M.tric  Old  form 

*Frangula,  in  No.  40  powder 1000  Qm.  60  oz.  av. 

Alcohol, 

Water,  each,  a  sufficieut  quantity,  


To  nake 1000  Cc.  3  pints 

Mix  500  Cc.  [old  form  24  fl.  oz.]  of  Alcohol  with  800  Cc.  [old 
form  38^  fl.  oz.]  of  Water,  and,  having  moistened  the  powder  with 
350  Cc.  [old  form  17  fl.  oz.]  of  the  mixture,  pack  it  firmly  in  a 
cylindrical  percolator  ;  then  add  enough  of  the  menstruum  to  saturate 
the  ijowder  and  leave  a  stratum  above  it.  When  the  liquid  begins  to 
drop  from  the  percolator,  close  the  lower  orifice,  and,  having  closely 
covered  the  percolator,  macerate  for  forty-eight  hours.  Then  allow 
the  percolation  to  proceed  slowly,  gradually  adding  menstruum,  using 
the  same  proportions  of  Alcohol  and  Water  as  before,  until  the 
Frangula  is  exhausted.  Eeserve  the  first  800  Cc.  [old  form  38|^  fl.  oz.] 
of  the  percolate,  and  evaporate  the  remainder  to  a  soft  extract  ;  dis- 
solve this  in  the  reserved  portion,  and  add  enough  menstruum  to 
make  the  Fluidextract  measure  1000  Cc.  [old  form  3  pints] . 

Average  dose. — 15  minims  (1  Cc. ). 

FLUIDEXTRACTUM  QELSEMH.  U.  S.     Fluidextract  of  Gelsemium 

[ExTRACTUM  Gelsemii  Fluidum,  Pharm.  1890] 

Metric  Old  form 

*  Qelsemium,  in  No.  60  powder 1000  Gm.  50  oz.  av. 

Alcohol,  a  sutficient  quantity, 

To  make 1000  Cc.  3  pints 

Moisten  the  powder  with  300  Cc.  [old  form  141  fl.  oz.]  of  Alcohol, 
and  pack  it  firmly  in  a  cylindrical  percolator  ;  then  add  enough 
Alcohol  to  saturate  the  powder  and  leave  a  stratum  above  it.  Wlien 
the  liquid  begins  to  drop  from  the  percolator,  close  the  lower  orifice, 
and,  having  closely  covered  the  percolator,  macerate  for  forty-eight 
hours.  Then  allow  the  percolation  to  proceed  slowly,  gradually  add- 
ing Alcohol,  until  the  Gelsemium  is  exhausted.  Eeserve  the  first 
900  Cc.  [old  form  43  fl.  oz.]  of  the  percolate,  and  evaporate  the  re 
mainder  to  a  soft  extract ;  dissolve  this  in  the  reserved  portion,  and 
add  enough  Alcohol  to  make  the  Fluidextract  measure  1000  Cc.  [old 
form  3  pints]. 

Average  dose. —  1  minim  (0.05  Cc). 

FLUIDEXTRACTUM  QENTIAN/E.  U.S.    Fluidextract  of  Gentian 

[ExTRACTiM  (tentiax.e  Fi,riDi-M,  Pharm.  1800] 

Motrir  Old  form 

*  Gentian,  in  \o.  .'10  powder 1000  Gm.  50  oz.  av. 

Diluted  Alcohol,  a  f^ullieient  quantify, 


To  make 1000  Cc.  3  pints 

Moisten  the  powder  with  350  Cc.  [old  forn\  17  fl.  o/..]  of  Diluted 
Alcohol,  and  pack  it  firmly  in  a  cylindrical  percolator  ;  then  add 
enough  Diluted  Alcohol  to  saturate  the  powder  and  leave  a  stratum 
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above  it.  When  the  liquid  begins  to  drop  from  the  percolator,  close 
the  lower  oritice,  and,  Iniving  closely  covered  the  percolator,  macerate 
for  forty-eight  hours.  Then  allow  the  percolation  to  pioceed  slowly, 
gradually  adding  Diluted  Alcohol,  until  the  Gentian  is  exhausted. 
Keserve  the  first  800  Cc.  [old  form  38^  fl.  oz.]  of  the  percolate,  and 
evaporate  the  remainder  to  a  soft  extract ;  dissolve  this  in  the  re- 
served portion,  and  add  enough  Diluted  Alcohol  to  make  the  Fluid- 
extract  measure  1000  Cc.  [old  form  3  pints]. 
Average  dose. — 15  minims  (1  Cc. ). 

FLUIDEXTR ACTUM  QERANII.  U.  S.    Fluidextract  of  Geranium 

[ExTRACTUM  Geranh  Fluidum,  Pharm.  1890] 

Metric  Old  form 

*  Geranium,  in  No.  30  powder 1000  Qm.  50  oz.  av. 

Glycerin 100  Cc.  4  fl.  oz.  384  min. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 

To  make 1000  Cc.  3  pints 

Mix  the  Glycerin  with  600  Cc.  [old  form  29  fl.  oz.]  of  Alcohol,  and 
300  Cc.  [old  form  14^  fl.  oz.]  of  Water,  and,  having  moistened  the 
powder  with  350  Cc.  [old  form  17  fl.  oz.]  of  the  mixture,  pack  it 
firmly  in  a  cylindrical  percolator  ;  then  add  enough  of  the  menstruum 
to  saturate  the  powder  and  leave  a  stratum  above  it.  When  the 
liquid  begins  to  drop  from  the  percolator,  close  the  lower  orifice, 
and,  having  closely  covered  the  percolator,  macerate  for  forty-eight 
hours.  Then  allow  the  percolation  to  proceed  slowly,  gradually  add- 
ing, first,  the  remainder  of  the  menstruum,  and  afterwards  a  mix- 
ture of  Alcohol  and  Water,  made  in  the  proportion  of  600  Cc.  [old 
form  29  fl.  oz.]  of  Alcohol  to  400  Cc.  [old  form  19  fl.  oz.]  of  Water, 
until  the  Geranium  is  exhausted.  Reserve  the  first  800  Cc.  [old 
form  .38^  fl.  oz.]  of  the  percolate,  and  evaporate  the  remainder  to  a 
soft  extract ;  dissolve  this  in  the  reserved  portion,  and  add  enough 
menstruum  to  make  the  Fluidextract  measure  1000  Cc.  [old  form  3 
pintvs]. 

Average  dose. — 15  minims  (1  Cc.) 

FLUIDEXTRACTUM  GLYCYRRHIZ/C.  U.S.    Fluidextract  of  Qlycyrrhiza 

[PjXtractum  Glycyrrhiz.*;  Fluidum,  Pharm.  ISflO] 

Mofrir  Old  form 

•Gl>xyrrhiza,  in  No.  20  poivflcr 1000  Gm.  .".O    oz.  av. 

Glycerin 250  Cc.  12    fl.  07. 

Ammonia  Water 50  Cc.  2i  II.  07. 

Alcohol, 

Water,  each,  a  Bufficient  quiintity, 

To  make  .               1000  Cc.  3  pints 

Pour  400  Cc.  [old  form  19  fl.  oz.]  of  boiling  Waternpon  the  Qly- 
cyrrhiza, contained  in  a  suitable  ves-scl,  and  allow  it  to  stand  for  one 
hour.  Pack  llic  moistened  ])owder  loosely  in  a  nn'tallic  jjeicolator, 
pour  boiling  \\'ater  upon  it,  and  allow  the  percolation  to  proceed, 
supplying  boiling  Water  until  the  Glycyrrhiza  isexhau.sted.  Evapo- 
rate the  percolate  at  a  moderate  heat,  until  it  measures  450  Cc.  [old 
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form  21|fl.  oz.],  and,  wheu  cool,  add  450  Cc.  [old  form  21 1  fl.  oz.] 
of  Alcohol,  mix  well  aud  set  aside  for  three  days.  After  filteriug  the 
liquid,  distil  it  iiutil  500  Cc.  [old  form  21|  fl.  oz.]  of  distillate  have 
been  obtained  ;  transfer  the  liquid  in  the  still  to  a  suitable  container," 
add  the  Glycerin,  Ammonia  Water,  and  200  Cc.  [old  form  9|  fl.  oz.] 
of  Alcohol.  Finally,  add  suificient  Wat^r  to  make  the  Fluidextract 
measure  1000  Cc.  [old  form  3  pints]. 
Average  dose. —  30  minims  (2  Cc. ). 

FLUIDEXTRACTUM  QRANATI.  U.S.     Fluidextract  of  Pomegranate 

Metric  OlJ  furm 

*  Qranatum,  in  No.  30  powder      1000  Qm.  50  oz.  av. 

Glycerin 100  Cc.  4  fl.  oz.  384  min. 

Diluted  Alcohol,  a  sufficient  quantity, 

To  make 1000  Cc.  3  pints 

Mix  the  Glycerin  with  900  Cc.  [old  form  43  fl.  oz.]  of  Diluted 
Alcohol,  and,  having  moistened  the  powder  with  400  Cc.  [old  form 
19  fl.  oz.]  of  the  mixture,  pack  it  firmly  in  a  cylindrical  percolator  ; 
then  add  enough  menstruum  to  saturate  the  powder  and  leave  a 
stratum  above  it.  When  the  liquid  begins  to  drop  from  the  per- 
colator, close  the  lower  orifice,  and,  having  closely  covered  the  per- 
colator, macerate  for  forty-eight  hours.  Then  allow  the  percolation 
to  proceed  slowly,  gradually  adding,  first,  the  remainder  of  the  men- 
struum, and  afterwards  Diluted  Alcohol,  until  the  Pomegranate  is 
exhausted.  Eeserve  the  first  800  Cc.  [old  form  38|  fl.  oz.]  of  the  per- 
colate, and  evaporate  the  remainder  to  a  soft  extract ;  dissolve  this 
in  the  reserved  portion,  and  add  enough  Diluted  Alcohol  to  make 
the  Fluidextract  measure  1000  Cc.   [old  form  3  jjints]. 

Average  dose. —  30  minims  (2  Cc. ). 

FLUIDEXTRACTUM  QRINDELI>E.  U.S.    Fluidextract  of  Qrindelia 

[ExTRACTUM  Grindeli^  Fluidum,  Ph.vr.m.  1890] 

Metric  Old  form 

•  Grindelia;  in  No.  30  powder 1000  Cm.  50^z.  av. 

Alcohol, 

Water,  a  sufficient  quantity, 


To  make 1000  Cc.  3  pints 

Mix  750  Cc.  [old  form  36  fl.  oz. )  of  Alcohol  with  250  Cc.  [old  form 
12  fl.  oz.]  of  Water,  and,  having  moistened  the  powder  witli  300  Cc. 
[old  form  14^  fl.  oz.]  of  the  mixture,  pack  it  firmly  in  a  cylindri- 
cal percolator ;  then  add  enough  menstruum  to  saturate  the  powder 
aud  leave  a  stratum  above  it.  When  the  liquid  begins  to  droj)  from 
the  percolator,  close  the  lower  orifice,  and,  ha^  ing  closely  covered 
the  percolator,  macerate  for  forty-eight  hours.  Then  allow  the  per- 
colation to  proceed  slowly,  gradually  adding  nuMistinmii,  until  the 
Grindelia  is  exhausted.  Reserve  the  lirst  S50  Cc.  [old  foi  in  41  fl.  oz.] 
of  the  percolate.  Distil  off  the  Alcohol  from  the  remainder  by 
means  of  a  water-bath,  and  evapoiate  the  residue  to  a  soft  extract  ; 
dissolve  this  in  the  reserved  i)ortion,  and  add  enough  menstruum  to 
make  the  Fluidextract  measure  1000  Cc.  [old  form  3  pints]. 

Average  dose. —  30  minims  (2  Cc. ). 
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FLUIDEXTRACTUM  QUARAN/E.  U.S.    Fluidextract  of  Quarana 

[ExTRAcrruM  Guaran.e  Fluidum,  Piiarm.  1890] 

Metric  Old  form 

•Quarana,  in  No.  60  powder 1000  Gm.  50  oz.  av. 

Diluted  Alcohol,  a  sufficient  quantity, 

To  make  about 1000  Cc,  3  pints 

Moisteu  the  powder  with  200  Cc.  [old  form  9i  fi.  oz.]  of  Dihited 
Alcohol,  and  pack  it  firmly  in  a  cylindrical  percolator  ;  then  add 
enough  Diluted  Alcohol  to  saturate  the  powder  and  leave  a  stratum 
above  it.  When  the  liquid  begins  to  drop  from  the  percolator,  close 
the  lower  orifice,  and,  having  closely  covered  the  percolator,  macerate 
for  forty-eight  hours.  Then  allow  the  percolation  to  proceed  slowly, 
gradually  adding  Diluted  Alcohol,  until  the  Guarana  is  exhausted. 
Reserve  the  first  700  Cc.  [old  form  331  fl.  oz.]  of  the  percolate,  and 
evaporate  the  remainder  to  a  soft  extract ;  dissolve  this  in  the  re- 
served portion,  and  mix  thoroughly. 

Assay  5  Cc.  of  this  liquid  by  the  process  given  below  ;  from  the 
results  thus  obtained,  ascertain  by  calculation  the  amount  of  alkaloids 
contained  in  the  reminder  of  the  liquid  ;  add  to  this  enough  Diluted 
Alcohol  to  make  each  100  Cc.  of  the  finished  Fluidextract  contain 
3.5  Gm.  of  the  alkaloids  from  Guarana. 

Assay  of   Fluidextract  of  Quarana 

Fluidextract  of  Quarana 5  Cc. 

Cliloroform, 

Ether, 

Ammonia  Water, 

Normal  Sulphuric  Acid  V.S., 

Distilled  Water,  each,  a  sufficient  quantity 

Transfer  to  a  separator  5  Cc.  of  Fluidextract  of  Guarana,  add  15  Cc.  of  chloro- 
form and  1  Cc.  of  ammonia  water.  Shake  well  and  allow  the  liquid  to  separate 
completely.  Draw  off  the  chloroform  into  a  beaker.  Shake  out  tlie  fluid  remain- 
in<i  in  the  separator  witli  two  additional  portions  of  chloroform  of  10  t"c.  each, 
evaporate  the  comhined  chlorofonnic  solutions  carefully  to  dryness.  Dissolve  the 
alkaloidal  residue  in  a  mixture  of  2  Cc.  of  normal  sulphuric  acid  V.S.  and  20  Cc. 
of  warm  distilled  water.  Allow  it  to  cool,  and  filter  the  solution  into  a  sej>arator, 
rinse  the  fla.sk  and  filter  with  distilled  water,  adding  the  nnsin<j:s  to  the  separator, 
then  add  20  ('c.  of  chloroform  and  2  Cc.  of  ammonia  water  an<l  shake  the  separa- 
tor for  one  mi  luite.  Draw  off  the  chloroform  into  a  tared  Hask,  and  repeat  the 
extraction  with  two  portions  of  10  C.  each  of  chloroform,  addiuL'  tiiis  to  the  tared 
flask.  Distil  off  tlie  chloroform,  and,  when  dry,  aild  2  ("c  ()f  ether,  and  evaporate 
this  very  <'aref nil y  with  the  aid  of  a  watcr-i)ath  (to  avoid  decn-pitation) .  Dry  the 
residue  to  a  constant  weight  on  the  water-bath.  Multinly  the  weight  by  20,  which 
will  give  the  weight  in  grammes  of  alkaloids  contained  in  100  Cc.  of  Fluidextract 
of  Guarana. 

Average  dose. —  30  minims  (2  Cc. ). 

FLUIDEXTRACTUM    HAMAMELIDIS    FOLIORUM.    U.S.      Fluidextract 
of  HamameMs  Leaves 

[ExTRAcruM  IlAMAMKi.inis    Fmidum,  Piiar.m.  1890] 

Mctrir  Old  form 

*  Hamamclis  Leaves,  in  No.  40  powder 1000  Om.  ,50  oz.  av. 

aiycerin      100  Cc.  I  11.  oz.  WM  min. 

Alcohol, 

Water,  cnrh,  a  sufficient  quantity,  ^^^ 

To  make 1000  Cc.  3  pints 
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Mix  the  Glycerin  with  300  Cc.  [old  form  14^  fl.  oz.]  of  Alcohol 
and  600  Cc.  [old  form  29  fl.  oz.]  of  Water,  and,  having  moistened 
the  powder  with  350  Cc.  [old  form  17  fl.  oz.]  of  the  mixture,  pack 
it  firmly  in  a  conical  percolator  ;  then  add  enough  menstruum  to  satu- 
rate the  powder  and  leave  a  stratum  above  it.  When  the  liquid 
begins  to  drop  from  the  j)ercolator,  close  the  lower  orifice,  and,  having 
closely  covered  the  percolator,  macerate  for  forty-eight  houis.  Then 
allow  the  percolation  to  proceed  slowly,  gradually  adding,  first,  the 
remainder  of  the  menstruum,  and  then  a  mixture  of  Alcohol  and 
Water,  made  in  the  proportion  of  300  ('c.  [old  form  14}  fl.  oz.]  of 
Alcohol  to  600  Cc.  [old  form  29  fl.  oz.]  of  Water,  until  the  Hama- 
melis  Leaves  are  exhausted.  Reserve  the  first  850  Cc.  [old  form  41 
fl.  oz.]  of  the  percolate,  and  evaporate  the  lemainder  to  a  soft 
extract ;  dissolve  this  in  the  reserved  portion,  and  add  enough  men- 
struum to  make  the  Fluidextract  measure  1000  Cc.  [old  form  3  pints] . 

Average  dose. —  30  minims  (2  Cc. ). 

FLUIDEXTRACTUM   HYDRASTIS.  U.S.     Fluidextract  of  Hydrastis 

[ExTRACTUM  Hydrastis  Fluidum,  Pharm.  1890] 

Metric  Old  form 

•  Hydrastis,  in  No.  60  powder 1000  Gm.  50  oz.  av. 

Glycerin     100  Cc.  4  fl.  oz.  384  min. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 


To  make  about 1000  Cc.  3   pints 

Mix  the  Glycerin  with  600  Cc.  [old  form  29  fl.  oz.]  of  Alcohol  and 
300  Cc.  [old  form  14^  fl.  oz.]  of  Water,  and,  having  moistened  the 
powder  with  300  Cc.  [old  form  14i  fl.  oz.  ]  of  the  mixture,  pack  it 
firmly  in  a  cylindrical  percolator ;  then  add  enough  menstruum  to 
saturate  the  powder  and  leave  a  stratum  above  it.  When  the  liquid 
begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and,  hav- 
ing closely  covered  the  percolator,  macerate  for  forty-eight  hours. 
Then  allow  the  percolation  to  proceed  slowly,  gradually  adding,  first, 
the  remainder  of  the  menstruum,  and  then  a  mixtjirc  of  Alcohol  and 
Water,  made  in  the  proportion  of  (JOO  Cc.  [old  form  29  fl.  oz.]  of 
Alcohol  to  300  Cc.  [old  form  14^  fl.  oz.]  of  Water,  until  the  Ilydnustis 
is  exhausted.  Eeserve  the  first  750  Cc.  [old  form  3(5  fl.  oz.]  of  the 
percolate,  and  evaporate  the  remainder  to  a  soft  extract ;  dissolve 
this  in  the  reserved  portion,  and  mix  thoroughly. 

Assay  10  Cc.  of  this  liquid  by  the  process  given  below  ;  from 
the  results  thus  obtained,  ascertain  by  calculation  the  amount  of 
hydrastine  in  the  remainder  of  the  liquid  ;  add  to  this  enough  men- 
struum to  make  each  100  Cc.  of  the  finished  Fluidextract  contain 
2  Gm.  of  hydrastine. 

Assay  of  Fluidextract  of  Hydrastis 

Fluidextract  of  Hydrastis 10  Cc. 

Distilled  Water, 
Potassium  Iodide, 
Ammonia  Water, 
Ether,  cnch,  a  sufficient  quantity 

Transfer  10  Cc  of  Fluidextract  of  Hydrastis'  by  means  of  a  ^ratlnated  pipette 
to  a  100  Cc.  uleasuriiig  llask,  add  85  Cc.  of  distilled  water  in  which  2  Ciin.  of  potas- 

26 
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sium  iodide  nave  Deen  previously  dissolved,  and  sufficient  water  to  make  100  Cc, 
and  shake  the  liquid  for  several  minutes.  Then  filter  5U  Cc.  of  the  liquid  into  a 
measuring  cylinder  and  transfer  it  to  a  separator.  Render  the  liquid  alkaline  with 
ammonia  water,  add  30  Cc.  of  ether,  ancl  shake  the  separator  at  intervals  during 
several  minutes.  When  separated,  draw  off  the  aqueous  layer  into  a  beaker,  and 
the  ether-solution  into  a  tared  beaker.  Return  the  aqueous  solution  to  the  sepa- 
rator, and  shake  it  with  20  Cc.  more  of  ether  for  one  minute.  Draw  off  and  reject 
the  aqueous  layer,  and  run  the  ether-solution  into  the  tared  beaker.  Allow  the 
combined  ether-solutions  to  evaporate  at  a  gentle  heat,  and  dry  the  residue  in  the 
beaker  to  a  constant  weight  on  a  water-bath.  Multiply  the  weight  by  20,  which 
will  give  the  weight  in  grammes  of  hydrastine  contained  in  100  Cc.  of  Fluid- 
extract  of  Hydrastine. 

Average  dose. —  30  miiiims  (2  Cc. ). 

FLUIDEXTRACTUM  HYOSCYAMI.  U.  S.     Fluidextract  of  Hyoscyamus 

[ExTRACTUM    Hyoscyami  Fluidum,  Pharm.  1890] 

Metric  Old  form 

•Hyoscyamus,  in  Xu.  60  powder 1000  Qm.  50  oz.  a  v. 

Alcohol, 

Water,  each,  a  suflBcient  quantity, 

To  make  about -.      1 000  Cc.  3  pints 

Mix  600  Cc.  [old  form  29  fl.  oz.]  of  Alcohol  with  300  Cc.  [old  form 
14^  fl.  oz.]  of  Water,  and,  having  moistened  the  powder  with  400 
Cc'  [old  form  19  fl.  oz.]  of  the  mixture,  pack  it  firmly  in  a  cylindri- 
cal percolator  ;  then  add  enough  menstruum  to  saturate  the  powder 
and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from 
the  percolator,  close  the  lower  orifice,  and,  having  closely  covered 
the  percolator,  macerate  for  forty-eight  hours.  Then  allow  the  per- 
colation to  proceed  slowly,  gradually  adding  menstruum,  using  the 
same  proportions  of  Alcohol  and  Water  as  before,  until  the  Hyos- 
cyamus is  exhausted.  Reserve  the  first  800  Cc.  [old  form  38^  fl.  oz,] 
of  the  percolate,  and  evaporate  the  remainder,  at  a  temperature  not 
exceeding  50°  C.  (122°  F. ),  to  a  soft  extract  ;  dissolve  this  in  the 
reserved  portion,  and  mix  thorouglily. 

Assay  50  Cc.  of  this  liquid,  as  directed  below  ;  from  the  results 
thus  obtained,  avscertain  by  calculation  tlie  amount  of  the  alkaloids 
in  the  remainder  of  the  liquid  ;  add  to  this  enough  menstiuum  to 
make  each  100  Cc.  of  the  finished  Fluidextract  contain  0.075  Gm.  of 
the  alkaloids  from  Hyoscyamus. 

Assay  of  Fluidextract  of  Hyoscyamus 

The  method  to  be  employed  is  identical  with  that  given  on  page  384,  using 
50  Cc.  of  Fluidextract  of  Hvoscvamus,  instead  of  the  quantitv  of  Fluidextract 
of  Belladonna  Root  there  directed,  and  multiplying  the  product  by  2  instead  of  10. 

Average  dose. —  3  minims  (0.2  Cc. ). 

FLUIDEXTRACTUM   IPECACUANH/C.  U.  S.     Fluidextract  of  Ipecac 

[E.XTRACTU.M    IrE(.".\CL-.\.NII.E    FlUIDUM,   PffAKM.   1890] 

Metric  Old  form 

•ipecac,  in  No.  80  powder 1000  Qm.  50  oz.  av. 

Alcohol, 

Water,  pach,  a  HufTicient  quantity.  

To  malt e  about 1000  Cc.  S  pints 

Mix  750  Cc.  [okl  form  .30  fl.  oz.]  of  Ak-ohol  with  2.50  Cc.  [old  form 
12  fl.  oz.]  of  Water,  and,  having  moistened  the  powder  with  350  Cc. 
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[old  form  17  fl.  oz.]  of  the  mixture,  i);ick  it  firmly  in  a  cylindrioal 
percolator  ;  then  add  enouj^h  menstruum  to  saturate  the  powder  and 
leave  a  stratum  above  it.  When  the  li({uid  begins  to  di-oj)  from  the 
percolator,  close  the  lower  orifice,  and,  having  closely  covered  the 
percolator,  macerate  for  forty-eight  hours.  Tlieu  allow  the  percola- 
fcion  to  i^roceed  slowlj^,  gradually  adding  menstruum,  using  the  same 
proportions  of  Alcohol  and  Water  as  before,  until  the  Ipecac  is  ex- 
hausted. Reserve  the  first  850  Cc.  [old  form  41  fi.  oz.]  of  the  per- 
colate, and  evaporate  the  remainder,  at  a  temperature  not  exceeding 
50°  C.  (122°  F. ),  to  a  soft  extract  ;  dissolve  this  in  the  reserved  jior- 
tion,  and  mix  thoroughly. 

Assay  10  Cc.  of  this  licjuid  by  the  process  given  below  ;  from  the 
results  thus  obtained,  ascertain  by  calculation  the  amount  of  the  al- 
kaloids in  the  remainder  of  the  liquid  ;  ad<l  to  this  enough  men- 
struum to  make  each  100  Cc.  of  the  finished  Fluidextract  contain 
1.5  Gm.  of  the  alkaloids  from  Ipecac. 

Assay  of  Fluidextract  of  Ipecac 

Fluidextract  of  Ipecac 10  Cc. 

Ammonia  Water, 

Etiier, 

Normal  Sulphuric  Acid  V.S., 

Tenth=normal  Sulphuric  Acid  V.S., 

Fiftieth=normal  Potassium  Hydroxide  V.S., 

Cochineal  T.S.,  ewch,  a  suflicicnt  qunntity 

Transfer  10  Co.  of  Fluidextract  of  Ipecac  by  means  of  a  graduated  pipette  to  a 
porcelain  evaporating  dish.  Evaporate  off  the  alcohol  with  the  aid  of  a  water- 
bath,  and,  when  almost  cool,  add  5  Cc.  of  normal  sulphuric  acid  ^'.S.  and  20  Cc. 
of  distilled  water,  and  stir  the  liquid  at  intervals  for  three  minutes.  Filter  the 
liquid  into  a  separator,  rinse  the  dish,  and  wash  the  filter  successively  with 
10  Cc.  and  5  Cc.  of  distilled  water,  and  add  these  litiuids  to  the  separator.  To 
the  separator  add  20  Cc.  of  ether  and  a  small  piece  of  red  litnms  paper  ;  render 
the  liquid  alkaline  with  ammonia  water  and  shake  the  separator  for  one  minute. 
Draw  off  the  aqueous  layer  into  a  beaker,  and  the  ether-layer  into  another 
beaker.  Return  the  a(iueous  solution  to  the  separator,  add  10  Cc.  more  of  ether 
and  shake  the  liquid,  adding  the  ether-solution  to  that  already  in  the  beaker, 
and  returning  the  acjueous  solution  to  the  separator  ;  repeat  the  extraction  with 
10  Cc.  more  of  ether,  and  then  add  the  ether-layer  to  that  already  in  the  beaker. 
Allow  the  combined  ether-solutions  to  evaporate,  either  spontaneously  or  with 
the  aid  of  a  water-bath  containing  warm  water,  and  then  add  10  Cc.  of  tenth- 
normal sulphuric  acid  V.S.  Stir  the  Ii(iui<l  carefully  with  a  gla'^s  rod  to  facilitate 
the  solution  of  the  alkaloids,  and  when  these  have  all  dissolved,  add  i  drops  of 
cochineal  T.S.  From  a  gra<luated  burette,  add  sullicicnt  fiftieth-normal  jiotassium 
hydroxide  V.S.  until  a  ])ink  color  is  ]>n)iluccd.  Divide  the  nuniher  of  cubic 
centimeters  of  fiftieth-nonnal  potassium  hydroxide  V.S.  used,  by  fi,  subtract  the 
quotient  from  10  (the  10  Cc.  of  tenth-normal  sulphuric  acid  V.S.  taken),  ami  niid- 
tiply  the  remain<U>r  by  0.0288,  ami  this  j)r()duct  by  10,  which  will  give  the  weight 
in  grammes  of  alkaloids  contained  in  each  100  Cc.  of  Fluidextract  of  Ijjecac. 

Averaae  dose  —  I  1^"^^^^^^'  ^^  minims  (1  Cc). 

"^  '      \  Expectorant,  1  minim  (0.05  Cc. ). 

FLUIDEXTRACTUM   KRAMERI/C.  T^.S     Fluidextract  of  Kramerta 

[EXTK.VCTl'M     KkA.MKUI.K    FlAIOrM,    rUAHM.     lS!H)] 

Motrir  Old  form 

*  Krameria,  in  No.  40  Powder 1000  Gm.  50  oi.  av. 

Diluted  Alcohol,  a  suflBcient  quantity, 

To  make 1000  Cc.  3  pints 
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i\[oisten  tlie  powder  with  400  Cc.  [old  form  10  fl.  oz.]  of  Diluted 
Alcohol,  and  pack  it  tirmly  in  a  cylindrical  glass  percolator  -,  then 
add  enough  Diluted  Alcohol  to  saturate  the  jiowder  and  leave  a 
stratum  above  it.  When  the  liquid  begins  to  drop  from  the  perco- 
lator, close  the  lower  orifice,  and,  having  closely  covered  the  perco- 
lator, macerate  for  forty-eight  hours.  Then  allow  the  percolation  to 
proceed  slowly,  gradually  adding  Diluted  Alcohol,  until  the  Kra- 
ineria  is  exhausted.  Eeserve  the  first  800  Cc.  [old  form  38|^  fl.  oz.] 
of  the  i^ercolate,  and  evaporate  the  remainder  to  a  soft  extract  ;  dis- 
solve this  in  the  reserved  portion,  and  add  enough  Diluted  Alcohol  to 
make  the  Fluidextract  measure  1000  Cc.  [old  form  3  pints] . 

Average  dose. —  15  minims  (1  Cc). 

FLUIDEXTRACTUM   LAPP/C.  U.S.    Fluidextract  of  Lappa 

[ExTKACTUM  Lapp.e  Fluidum,  Phakm.  1  Si)0] 

Jletric  Old  form 

*  Lappa,  in  Nil.  00  powder 1000  Qm.  50  oz.  av. 

Diluted  Alcohol,  a  siiffi(-ient  quantity, 


To  make 1000  Cc.  3  pints 

Moisten  the  powder  with  400  Cc.  [old  form  19  fl.  oz.]  of  Diluted 
Alcohol,  and  pack  it  firmly  in  a  cylindrical  percolator  ;  then  add 
enough  Diluted  Alcohol  to  saturate  the  powder  and  leave  a  stratum 
above  it.  When  the  liquid  begins  to  drop  from  the  percolator,  close 
the  lower  orifice,  and,  having  closely  covered  the  percolator,  macer- 
ate for  forty-eight  hours.  Then  allow  the  percolation  to  proceed 
slowly,  gradually  adding  Diluted  Alcohol,  until  the  Lappa  is  ex- 
hausted. Eeserve  the  first  800  Cc.  [old  form  38^^  fl.  oz.]  of  the  per- 
colate, and  evaporate  the  remainder  to  a  soft  extract  ;  dissolve  this  in 
the  reserved  portion,  and  add  enough  Diluted  Ah'ohol  to  make  the 
Fluidextract  measure  1000  Cc.  [old  form  3  pints]. 

Average  done. —  30  minims  (2  Cc. ). 

FLUIDEXTRACTUM  LEPTANDR/E.  U.S.    Fluidextract  of  Leptandra 

[KxTKACTi'M   Leptandr.e  Fluidum,  Piiakm.   ISOO] 

IMi'tric  Old  form 

»  Leptandra,  in  No.  fiO  powder 1000  Qm.  50  oz.  av. 

Alcohol. 

Water,  each,  a  sufficient  quantity, 

To  ninke 1000  Cc.  3  pinU 

i\rix  7r)0  Cc.  [old  form  3r)  fl.  o/.]  of  Alcohol  with  250  Cc.  [old  form 
12  fl.  oz.]  of  AV'aler,  and,  having  moistened  tlie  ])owd(>r  with  400  Cc. 
[old  form  11)  fl.  oz.]  of  the  mixtun",  ])ack  it  modoralely  in  a  cylin- 
drical percolator;  then  add  enough  menstruum  to  saturate  the  pow- 
der and  leave  a  stratum  above  it.  Wlien  the  liquid  begins  to  drop 
from  the  percolator,  close  the  lower  orifice,  and,  having  closely  cov- 
ered the  ]»er('olator,  macerate  for  forty-eight  hours.  Then  allow  the 
percolation  to  proc<'ed  slowly,  gradually  adding  menstruum,  using 
the  sjune  proportions  of  Alcohol  and  AVater  as  before,  until  the  Lej)- 
tandra  is  exhan.sted.  Eeserve  the  first  850  Cc.  [old  form  41  fl.  oz.] 
of  the  jicicolate,  and  evaporate  the  remainder  to  a  soft  extract ;  dis- 
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solve  this  in  the  reserved  portion,  and  add  enonjjfh  menstruum  to 
make  the  Fluidextract  meiuiure  1000  Cc.  [<jld  form  3  jiints]. 
Average  dose. —  15  minims  (1  Co.)- 

FLUIDEXTRACTUM   LOBELIA.   IS.     Fluidextract  of  Lobelia 

."Mitric  Old  form 

♦Lobelia,  in  Xo.  50  powder 1000  Qm.  50  oz.  av. 

Acetic  Acid, 

Water,  each,  a  sufficient  quantity, 


To  make 1000  Cc.  3  pints 

Mix  275  Cc.  [old  form  13  fl.  oz.]  of  Acetic  Acid  with  725  Cc.  [old 
form  35  fl.  oz.]  of  Water,  and,  having  moistened  the  powder  with 
350  Cc.  [old  form  17  fl.  oz.]  of  the  mixture,  pack  it  firmly  in  a  cylin- 
drical glass  percolator  ;  then  add  enough  meustruum  to  saturate  the 
powder  and  leave  a  stratum  above  it.  When  the  liquid  begins  to 
drop  from  the  percolator,  close  the  lower  orifice,  and,  having  closely 
covered  the  percolator,  macerate  for  forty-eight  hours.  Then  allow 
the  percolation  to  proceed  slowly,  gradually  adding  menstruum, 
using  the  same  proi^ortious  of  Acetic  Acid  and  Water  as  before, 
until  the  Lobelia  is  exhausted.  Eeserve  the  first  900  Cc.  [old  form  43 
fl.  oz.]  of  the  percolate,  and  evaporate  the  remainder,  at  a  tempera- 
ture not  exceeding  50  C.  (122°  F. ),  to  a  soft  extract ;  dissolve  this  in 
the  reserved  portion,  and  add  enough  meustruum  to  made  the  Fluid- 
extract  measure  1000  Cc.  [old  form  3  pints]. 

Average  dose. —  8  minims  (0.5  Cc. ). 

FLUIDEXTRACTUM   LUPULINI.   U.S.     Fluidextract  of  Lupulin 

[E.XTRACTUM  Lri'i'LiNi  Fluidcm,  Pharm.  LS90] 

Jlctric  Old  form 

♦Lupulin 1000  Qm.  50  oz.  av. 

Alcohol,  a  sufficient  quantity, 


To  make 1000  Cc.  3  pints 

Pack  the  Lupulin  firmly  in  a  cylindrical  percolator ;  then  add 
enough  Alcohol  to  sjiturate  the  Lupulin  and  leave  a  stratum  above  it. 
When  the  liquid  begins  to  drop  from  the  percolator,  close  the  lower 
orifice,  and,  having  closely  covered  the  percolator,  macerate  for 
forty-eight  hours.  Then  allow  the  percolation  to  proceed  slowly, 
gradually  adding  Alcohol,  until  the  Lupulin  is  exhausted.  Reserve 
the  first  900  Cc.  [old  form  43  fl.  oz.]  of  the  percolate,  and  evaporate 
the  remainder  to  a  soft  extract ;  dissolve  this  in  the  reserved  portion, 
and  add  enough  Alcohol  to  make  the  Fluidextract  measure  1000  Cc. 
[old  form  3  pints]. 

Average  dose. —  8  minims  (0.5  Cc). 

FLUIDEXTRACTUM   MATICO.  U.S.     Fluidextract  of  Matico 

[KxTHAcri-.M  Matico  Fi.iidim,  1'iiahm.  ISOO] 

M.frir  Old  form 

•Matico,  in  No.  40  powder 1000  Gm.  50  ../..  av. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 


To  make 1000  Cc.  3  pints 
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Mix  750  Cc.  [old  form  36  fl.  oz.]  of  Alcohol  with  250  Cc.  [old 
form  12  11.  oz.]  of  Water,  and,  haviug  moisteued  the  powder  with 
300  Cc.  [old  form  l^  fl.  oz.]  of  the  mixture,  pack  it  firmly  in  a 
cylindrical  percolator ;  then  add  enough  menstruum  to  saturate  the 
powder  and  leave  a  stratum  above  it.  When  the  liquid  begins  to 
drop  from  the  percolator,  close  the  lower  orifice,  and,  ha^'ing  closely 
covered  the  percolator,  macerate  for  forty-eight  hours.  Then  allow 
the  percolation  to  proceed  slowly,  gradually  adding  menstruum, 
using  the  same  proportions  of  Alcohol  and  Water  as  before,  until 
the  Matico  is  exhausted.  Eeserve  the  first  850  Cc.  [old  form  41  fl. 
oz.]  of  the  percolate,  and  evaporate  the  remainder  to  a  soft  extract  ', 
dissolve  this  in  the  reserved  portion,  and  add  enough  menstruum  to 
make  the  Fluidextract  measure  1000  Cc.  [old  form  3  pints] . 

Average  dose. —  1  fluidrachm  (4  Cc. ). 

FLUIDEXTRACTUM  ME2EREI.  U.  S.     Fluidextract  of  Mezereum 

[ExTRACTUM    Mezerei  Fluidum,  Pharm.  1890] 

Mi'tric  Old  form 

» Mezereum,  in  No.  30  powder 1000  Qm.  50  oz.  av. 

Alcohol, 

Water,  each  a  sufficient  quantity,  

To  make 1000  Cc.  3  pints 

Mix  800  Cc.  [old  form  38^  fl.  oz.]  of  Alcohol  with  200  Cc.  [old 
form  9i  fl.  oz.]  of  Water,  and,  having  moistened  the  powder  with 
400  Cc.  [old  form  19  fl.  oz.]  of  the  mixture,  pack  it  firmly  in  a 
cylindrical  percolator  ;  then  add  enough  menstruum  to  saturate  the 
powder  and  leave  a  stratum  above  it.  When  the  liquid  begins  to 
drop  from  the  percolator,  close  the  lower  orifice,  and,  haviug  closely 
covered  the  percolator,  macerate  for  forty -eight  hours.  Theu  allow 
the  percolation  to  proceed  slowly,  gradually  adding  menstruum,  using 
the  same  proportions  of  Alcohol  and  Water  as  before,  until  the 
Mezereum  is  exhausted.  Eeserve  the  first  900  Cc.  [old  form  43  fl. 
oz.]  of  the  percolate.  Distil  off  the  Alcohol  from  the  remainder  by 
means  of  a  water-bath,  and  evaporate  the  residue  to  a  soft  extract ; 
dissolve  this  in  the  reserved  portion,  and  add  enough  menstruum  to 
make  the  Fluidextract  measure  1000  Cc.  [old  form  3  i)ints]. 

FLUIDEXTRACTUM  NUCIS  VOMIC/G.  U.S.    Fluidextract  of  Nux  Vomica 

[ExTRACTi'M  Nucis  YoMiCE  Fluidu.m,  Ph.vhm.  1890] 

M«tii<-  Old  form 

•Nux  Vomica,  in  No.  40  powder 1000  Gm.  60    oz.  av. 

Acetic  Acid 50  Cc.  2ifl.oz. 

Alcohol, 

Water,  «ach,  a  sufficient  quantity,  

To  make  nl)out 1000  Cc.  3  pinU 

Mix  Alcoliol  ;iiid  Water  in  Ihe  proportion  of  750  Cc.  [old  form  3G 
fl.  o7,.]  of  Aicolioi  and  250  (V.  [old  i'nw  1211.  oz.]  of  Water.  IVFoisteu 
tlie  jjowder  with  1()(>()  CV.  [old  form  .3  i)ints]  of  Die  mixtnn',  to  which 
the  Acetic  Acid  ha<I  previously  Im^mi  a<ld<'d,  and  h't  it  digest,  in  a 
well-covered  vessel,  in  a  warm  place,  during  forty  eight  hour.*.  Then 
pack  it  in  a  cylindrical  glass  percolator,  gradually  pour  menstruum 
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upon  it,  and  allow  the  percolation  to  proceed  slowly  until  the  Nux 
Vomica  is  practically  exhausted.  Eeserve  the  first  900  Cc.  [old  form 
43  fl.  oz.]  of  the  percolate,  distil  off  the  Alcohol  from  the  remainder 
by  means  of  a  water-bath,  and  evaporate  the  residue,  at  a  tempera- 
ture not  exceeding  50°  C.  (122°  F. ),  to  a  soft  extract ;  dissolve  this 
in  the  reserved  portion,  and  mix  thoroughly. 

Assay  10  Cc.  of  this  liquid  by  the  process  given  below  ;  from  the 
results  thus  obtained,  ascertain  by  calculation  the  amount  of  strych- 
nine in  the  remainder  of  the  liquid  ;  add  to  this  enough  menstruum 
to  make  each  100  Cc.  of  the  finished  Fluidextract  contain  1  Gm.  of 
strychnine. 

Assay  of  Fluidextract  of  Nux  Vomica 

Fluidextract  of  Nux  Vomica 10  Cc 

Ammonia  Water, 

Ether, 

Chloroform, 

Distilled  Water, 

Normal  Sulphuric  Acid  V.S., 

Sulphuric  Acid  Solution  (3  percent.  H2SO4), 

Sodium  Hydroxide  Solution  (1  in  10), 

Nitric  Acid  (sp.  <rr.  1.42), 

Tenth=normal  Sulphuric  Acid  V.S., 

Fiftieth=normal  Potassium  Hydroxide  V.S., 

lodeosin  T.S.,  each,  a  sufficient  qu;uitity 

Transfer  10  Cc.  of  Fluiilextract  of  Nux  Vomica  by  means  of  a  graduated  pipette 
to  a  porcelain  dish,  evaporate  it  to  dryness  with  the  aid  of  a  water-bath,  and  dis- 
solve the  residue,  while  warm,  in  a  mixture  of  16  Cc.  of  ether,  5  Cc.  of  chloroform, 
and  4  Cc.  of  ammonia  water,  and  transfer  the  solution  to  a  separator,  rinsing  the 
dish  with  a  little  chloroform,  which  is  to  be  added  to  the  separator,  and  shake  the 
separator  carefully  for  a  few  minutes.  When  the  fluids  have  separated,  draw  off 
the  aqueous  layer  into  another  separator,  wash  the  chloroform-ether  licjuid  and 
separator  with  a  little  water,  and  add  this  to  the  second  separator.  Then  shake 
the  aqueous  liquid  with  two  successive  portions  of  15  and  10  Cc,  respectively,  of 
chloroform,  and  add  these  to  the  first  separator.  If  a  small  portion  of  the  liquid 
left  in  the  second  separator  still  shows,  after  acidifying,  a  reaction  with  mercuric 
potassium  iodide  T.S.,  repeat  the  shaking  out  with  10  Cc.  more  of  chloroform. 
Now  shake  the  combined  liquids  in  the  first  separator  with  three  successive  por- 
tions, respectively,  of  15,  10,  and  10  Cc.  of  normal  sulphuric  acid  V.S.,  and  collect 
the  combined  acid  solutions  in  another  separator.  To  this  acid  solution  add  a 
email  piece  of  red  litmus  paper,  and  sufficient  ammonia  water  to  render  it  alka- 
line, then  shake  out  successively  with  three  portif)ns,  respectively,  of  25, 10,  and  10 
Cc.  of  chloroform,  and  collect  the  chloroform  solutions  in  a  lieaker.  Evaporate 
the  chloroform  with  the  aid  of  a  water-bath,  di.«solve  the  alkaloiiial  re.«idne  in  15 
Cc.  of  3  percent,  sulphuric  acid  solution,  by  the  aid  of  a  water-hath,  and  allow  tlie 
liquid  to  cool.  To  this  solution  add  .S  Cc.  of  a  cooled  mixture  of  e(|ual  volumes  of 
nitric  acid  (specific  gravity  1.42)  and  distilled  water,  and,  after  rotating  the  liquid 
a  few  times,  set  it  aside  for  exactly  ten  minut(>s.  stirring  it  gently  three  times 
during  this  interval.  Transfer  the  resulting  red  hquid  to  a  separator  containing 
25  Cc.  of  an  aqueous  solution  of  sodium  hydroxide  (1  in  10),  wash  the  beaker 
three  times  with  very  small  amounts  of  distilled  water,  and  add  the  washings  to 
the  separator.  If  the  liquid  is  not  quite  tnrhid,  add  13  Cc.  more  of  the  solution  of 
sodium  hydroxide.  Now  add  20  Cc.  of  chloroform  to  the  sejiarator,  and  shake  it 
well  by  a  rotating  motion  for  a  few  minutes,  allow  the  liqui<ls  to  separate,  and  draw 
off  the  chloroform  through  a  small  filter,  wetti'd  with  chltiroform,  into  a  tiask. 
Repeat  this  twice,  using  10  Cc.  of  chloroform  each  time,  an<l  draw  off  hoth  por- 
tions into  the  flask,  using  the  same  filter.  Finally,  wash  the  filter  ami  fimnel  with 
5  Cc.  of  chloroform,  and  then  evaporate  all  the  chloroform  by  means  of  a  water- 
bath,  very  carefully,  to  avoid  decrepitation.  To  the  alkaloidal  residue,  adtl  10  Cc. 
of  tenth-normal  sulphuric  acid  V.S.,  5  drops  of  iodeo.sin  T.S..  abiut  80  Cc.  of  dis- 
tilled water,  and  20  Cc.  of  ether.     Wlien  all  the  alkaloid  is  dissolved,  titrate  the 
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excess  of  acid  with  fiftieth-normal  pntiissiuni  hydroxide  Y.S.,  until  the  aqueous 
liijuid  just  turns  pink.  Divide  the  number  of  cubic  centimeters  of  fiftieth-normal 
potiissium  hydroxide  V.S.  taken,  by  5,  subtract  this  number  from  10  (the  10  Cc. 
of  tenth-normal  sul])huric  acid  V.S  taken),  multiply  the  remainder  by  0.0332, and 
this  product  by  10,  which  will  give  the  weight  in  grammes  of  strychnine  con- 
tained in  100  Cc.  of  the  Fluidextract  of  Nux  Vomica. 

Average  dose. —  1  miuini  (0.05  Cc). 

FLUIDEXTRACTUM   PAREIR/E.  U.  S.    Fluidextract  of  Pareira 

[ExTRACTUM  Pakeik^e  Fluidum,  Pharm.  1890] 

Mftric  Old  form 

*  Pareira,  in  No.  40  powder 1000  Qm.  50  07,.  av. 

Glycerin 100  Cc.  4  fl.  oz.  384  min. 

Alcoliol, 

Water,  each,  a  sufficient  quantity, 

To  make 1 000  Cc.  3  pints 

Mix  the  Glycerin  with  600  Cc.  [old  form  29  11.  oz.]  of  Alcohol  and 
300  Cc.  [old  form  14|  fl.  oz.]  of  Water,  and,  having  moistened  the 
powder  with  400  Cc."  [old  form  19  fl.  oz.]  of  the  mixtnre,  pack  it 
firmly  in  a  cylindi'ical  percolator  ;  then  add  enough  menstruum  to 
satuiate  the  powder  and  leave  a  stratum  above  it.  AMieu  the  liquid 
begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and,  having 
closely  covered  the  percolator,  macerate  for  forty-eight  hours.  Then 
allow  the  percolation  to  proceed  slowly,  gradually  adding,  first,  the 
remainder  of  the  menstruum,  and  afterwards  a  mixture  of  Alcohol  and 
Water,  made  in  the  proportion  of  600  Cc.  [old  form  29  fl.  oz.]  of 
Alcohol  to  400  Cc.  [old  form  19  fl.  oz.]  of  Water,  until  the  Pareira  is 
exhausted.  Eeserve  the  first  850  Cc.  [old  form  41  fl.  oz.]  of  the  per- 
colate, and  evaporate  the  remainder  to  a  soft  extract  ;  dissolve  this  in 
the  reserved  portion,  and  add  enougli  menstruum  to  make  the  Fluid- 
extract  measure  1000  Cc.  [old  form  3  pints]. 

Avernf/e  flos,r. —  30  minims  (2  Cc. ). 

FLUIDEXTRACTUM    PHYTOLACC/E.  U.  S.     Fluidextract  of  Phytolacca 

[KxTKACTiM  T'nvToi.Arc.K  Radicis  Fu'iDiM,   Pmaioi.   1S!)0] 

M.trir  Old  form 

•  Phytolacca,  in  No.  40  powder 1000  Gm,  60  oz.  av. 

Diluted  Alcohol,  a  sufficient  quantity.  

To  in;ike 1000  Cc.  3  pints 

Moisten  tin-  powder  with  400  Cc.  [old  f«.riii  19  II.  oz.]  of  Diluted 
Alc(»liol,  and  pack  it  firmly  in  a  cylindrical  ])ercolator ;  then  add 
enough  Diluted  Alcoliol  lo  saturate  tlic  pow (In- and  leave  a  stratum 
ab(tv«*  it.  W'licn  tin'  li(|nid  begins  to  drojt  iVoni  llic  percolat«)r,  close 
tlie  lower  oiifie<',  and,  having  closely  eover<'d  the  i)ercolalor,  macerate 
for  forty-eight  h<iurs.  Then  allow  the  ]>ercolalion  to  jnoceed  slowly, 
graduailv  adding  Dilnt<'d  Alcoliol,  until  the  IMiytolacca  is  exhausted. 
Re.serve'the  first  SOO  Cc.  [old  form  38^^  fl.  oz.]  of  the  percolate,  and 
evaporate  tlie  remainderto  asoft  extract  ;  dissolve  this  in  the  reserved 
portion,  and  a(l<l  enough  Diluted  Alcoliol  to  nuike  the  Fluidextract 
measure  lOOO  Cc.  [old  form  3  pints]. 

.  ,  (  Emetic,  IT)  minims  (^  Cc). 

Avnagr  '''>'>'^'.- |  Alterative,  1  ,\  minims  fO.I  Cc). 
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FLUIDEXTRACTUM   PILOCARPI.    U.  S.    Fluidextract  of  Pilocarpus 

[ExTRACTUM  Pilocarpi  Fluidum,  Pharm.  1890] 

M<trir  Old  form 

^Pilocarpus,  in  No.  40  powder 1000  Qm.  50  oz.  av. 

Diluted  Alcohol,  a  .suflScient  quantity, 


To  make  about 1000  Cc.  3  pints 

Moisten  the  powder  with  350  Cc.  [old  form  17  fl.  oz.]  of  Diluted 
Alcohol,  and  pack  it  firmly  in  a  cylindrical  percolator  j  then  add 
enough  Diluted  Alcohol  to  saturate  the  powder  and  leave  a  stratum 
above  it.  When  the  liquid  begins  to  drop  from  the  percolator,  close 
the  lower  orifice,  and,  having  closely  covered  the  percolator,  macer- 
ate for  forty-eight  hours.  Then  allow  the  percolation  to  proceed 
slowly,  gradually  adding  Diluted  Alcohol,  until  the  Pilocarpus  is 
exhausted.  Eeserve  the  first  7.50  Cc.  [old  form  36  fl.  oz.]  of  the  per- 
colate, and  evaporate  the  remainder,  at  a  temperature  not  exceeding 
50°  C.  (122°  F. ),  to  a  soft  extract ;  dissolve  this  in  the  reserved  por- 
tion, and  mix  thoroughly. 

Assay  10  Cc.  of  this  liquid  by  the  process  given  below  ;  from  the 
results  thus  obtained,  ascertain  by  calculation  the  amount  of  alka- 
loid in  the  remainder  of  the  liquid  ;  add  to  this  enough  menstruum 
to  make  each  100  Cc.  of  Fluidextract  contain  0.1:  Gm.  of  the  alkaloids 
from  Pilocarpus. 

Assay  of  Fluidextract  of  Pilocarpus 

Fluidextract  of  Pilocarpus 10  Cc. 

Chloroform, 

Ammonia  Water, 

Normal  Sulphuric  Acid  V.S., 

Tenth-normal  Sulphuric  Acid  V.S., 

Fiftieth-normal  Potassium  Hydroxide  V.S., 

Cochineal  T.S.  or  lodeosin  T.S.,  each,  a  sufRcicnt  quantity 

Transfer  10  Cc.  of  Fluidexti:act  of  Pilocarpus  by  means  of  a  graduated  pipette 
to  a  porcelain  dish  containinj,'  a  little  clean  santl,  and  evaporate  it  to  dryness  with 
the  aid  of  a  water-bath.  Mix  the  sand  uniformly  with  the  extract  and  transfer 
the  mixture  to  an  Erlenmeyer  fla.sk  of  about  1(X)  Cc.  capacity,  rinsing  the  dish  with 
a  mixture  of  25  Cc.  of  chloroform  and  2.5  Cc.  of  ammonia  water.  Transfer  the 
rinsings  to  the  flask,  cork  it  securely,  aiid  shake  it  well  at  intervals  during  one 
hour.  Decant  the  liquid,  transfer  to  a  separator,  wash  the  sand  with  several  por- 
tions of  chloroform,  draw  off  and  filter  the  chloroformic  liquid  into  another  sepa- 
rator. Then  shake  out  the  chloroform  solution  with  15  Cc.  of  normal  sulphuric 
acid  V.  S.,  transferring  the  acid  aqueous  solution  to  another  separator.  Kei>eat  the 
shaking  out  with  a  mixture  of  5  Cc.  of  normal  sulphuric  acid  V.S.  an(l  5  Cc.  of 
distilled  water,  cf)llecting  the  acid  solutions  in  the  second  separator.  Again  repeat 
the  shaking  out  with  10  Cc.  of  distilled  water,  and  add  the  aqueous  liquid  to  the 
second  separator.  Introduce  into  the  second  separator  a  small  piece  of  red  litmus 
paper,  add  enough  ammonia  waterto  render  the  liquid  alkaline,  and  shakeout  the 
liquid  with  20  Cc.  of  chloroform,  drawing  off  the  chloroformic  .•solution  into  a 
beaker.  Repeat  the  shaking  out  with  two  portions  of  15  and  10  Cc.  of  chloro- 
form, and  add  the  chloroformic  solutions  to  the  beaker.  Evaporate  the  chloroform 
by  means  of  a  water-bath,  and  dissolve  the  alkaloidal  residue  in  8  Cc.  of  tenth- 
normal sulphuric  acid  V.S.  Add  5  drops  of  cochineal  T.S.  or  iodeosin  T.S..  and 
titrate  the  excess  of  acid  with  liftieth-normal  pota.'jsium  hydroxide  V.S.  Divide 
the  number  of  cubic  centimeters  of  fiftieth-normal  potassium  hydroxide  V.S.  used, 
by  5,  subtract  the  (luotient  from  8  (the  8  Cc.  of  tenth-noriiiarsul|)huric  acid  V.S. 
taken) ,  and  multiply  the  remainder  by  0.02,  and  tiiis  product  by  10,  to  obtain  the 
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weight  in  grammes  of  alkaloids  contained  in  100  Cc.  of  the  Fluidextract  of  Pilo- 
carpus. 

Average  dose. —  30  minims  (2  Cc.)- 
FLUIDEXTRACTUM   PODOPHYLLI.   U.  S.     Fluidextract  of  Podophyllum 

[EXTRACTCM    PoDOPHYLLI    FlUIDUM,    PhARM.    1890] 

Mptric  Old  form 

*  Podophyllum,  in  No.  40  powder 1000  Qm.  50  oz.  av. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 

To  make 1000  Cc.  3  pints 

Mix  800  Cc.  [old  form  38i  fl.  oz.]  of  Alcohol  with  200  Cc.  [old 
form  0^  fl.  oz.]  of  Water,  and,  having  moistened  the  powder  with 
300  Cc.  [old  form  14^  fl.  oz.]  of  the  mixture,  pack  it  firmly  in  a 
cylindrical  percolator  ;  then  add  enongh  menstrnnm  to  saturate  the 
powder  and  leave  a  stratum  above  it.  When  the  liquid  begins  to 
drop  from  the  percolator,  close  the  lower  orifice,  and,  having  closely 
covered  the  percolator,  macerate  for  forty-eight  hours.  Then  allow 
the  percolation  to  proceed  slowly,  gradually  adding  menstruum,  using 
the  same  proportions  of  Alcohol  and  Water  as  befoi-e,  until  the  Podo- 
phyllum is  exhausted.  Reserve  the  first  850  Cc.  [old  form  41  fl.  oz.] 
of  the  percolate.  Distil  off  the  Alcohol  from  the  remainder  by  means 
of  a  water-bath,  and  evaporate  the  residue  to  a  soft  extract ;  dissolve 
this  in  the  reserved  portion,  and  add  enough  menstruum  to  make  the 
Fluidextract  measure  1000  Cc.  [old  form  3  pints] . 

Average  dose. —  8  minims  (0.5  Cc). 

FLUIDEXTRACTUM  PRUNI  VIRQINIAN/E.  U.S.    Fluidextract  of  Wild 

Cherry 

[ExTRACTUM  Pruni  Virginian.e  Fluiditm,  Pharm.  1890] 

Metric  Old  form 

*  Wild  Cherry,  in  No.  30  powder 1000  Qm.  60    oz.  av. 

Glycerin 200  Cc.  9J  fl.  oz. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 

To  make 1 000  Cc.  3  pints 

Mix  the  Glycerin  with  200  Cc.  [old  form  0^  fl.  oz.]  of  Alcohol  and  fiOO 
Cc.  [old  form  20  11.  oz.]  of  Water,  ;ind,  Iia\ing  moistened  the  i>()W(lei- 
with  300  Cc.  [ohl  form  14,V  tl.  oz.]  of  the  mixture,  pack  it  firmly  in  a 
cylindrical  glass  pcrcohitor  ;  then  add  enongh  menstruum  to  saturate 
the  powder  and  leave  a  stiatnm  above  it.  When  the  liipiid  begins  to 
drop  from  the  jxMcolator,  eh)se  the  lower  oiiliee,  and,  having  closely 
covered  the  ])er('olator,  macerate  foi-  foity-eight  hours  ;  then  allow  the 
percolation  to  ])roceed,  gradually  adding,  first,  the  remainder  of  the 
menstruum,  ami  afterwards  a  mixtui*'  of  Alcohol  and  Water,  made 
in  the  proportion  of  200  Cc.  [old  form  *.)\  fl.  oz.]  of  Alcohol  to  800 
Cc.  [old  form  384^  fl.  oz.]  of  Water,  and  allow  the  percolation  to  pro- 
ceed very  slowly,  until  the  Fluidextnict  measures  1000  C'c.  [old  form 
3  pints]. 

Average  dour. —  30  minims  (2  Cc. ). 
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FLUIDEXTR ACTUM  QUASSI/E.  U.S.     Fluidextract  of  Quassia 

[ExTHACTU.M   QuAssi/E  Fluidum,  Pjiak.m.  1890] 

Metric  OIJ  form 

*  Quassia,  in  No.  40  powder 1 000  Qm.  50  oz.  av. 

Alcohol, 

Water,  each,  a  sufRoicnt  quantity,  


To  make 1000  Cc.  3  pinU 

Mix  300  Cc.  [old  form  14^  fl.  oz.]  of  Alcohol  with  600  Cc.  [old  form 
29  fl.  oz.]  of  Water,  and,  having  moistened  the  powder  with  400  Cc. 
[old  form  19  fl.  oz.]  of  the  mixture,  pack  it  firmly  in  a  cylindrical 
percolator  ;  then  add  enough  menstruum  to  saturate  the  powder  and 
leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from  the 
percolator,  close  the  lower  orifice,  and,  having  closely  covered  the 
percolator,  macerate  for  forty-eight  hours.  Then  allow  the  perco- 
lation to  proceed  slowly,  gradually  adding  menstruum,  using  the  same 
proportions  of  Alcohol  and  Water  as  before,  until  the  Quassia  is  ex- 
hausted. Reserve  the  first  900  Cc.  [old  form  43  fl.  oz.]  of  the  perco- 
late, and  evaporate  the  remainder  to  a  soft  extract ;  dissolve  this  in 
the  reserved  portion,  and  add  enough  menstruum  to  make  the  Fluid - 
extract  measure  1000  Cc.  [old  form  3  pints]. 

Average  dose. —  8  minims  (0.5  Cc. ). 

FLUIDEXTRACTUM  QUERCUS.  U.S.    Fluidextract  of  Quercus 

Metric  Old  furm 

*  Quercus,  in  No.  40  powder 1000  Qm.  50  oz.  av. 

Glycerin 100  Cc.  4  fl.  oz.  384  min. 

Diluted  Alcohol,  a  sufficient  quantit}', 

To  make 1000  Cc.  3  pints 

Mix  the  Glycerin  with  900  Cc.  [old  form  43  fl.  oz.]  of  Diluted 
Alcohol,  and,  having  moistened  the  powder  with  400  Cc.  [old  form 
19  fl.  oz.]  of  the  mixture,  pack  it  firmly  in  a  cylindrical  percolator ; 
then  add  enough  menstruum  to  stiturate  the  powder  and  leave  a 
stratum  above  it.  When  the  liquid  begins  to  drop  from'the  perco- 
lator, close  the  lower  orifice,  and,  having  clo.sely  covered  the  ])erco- 
lator,  macerate  for  forty-eight  hours.  Then  allow  the  percolation  to 
proceed  slowly,  gradually  adding,  first,  tlu^  icmainder  of  the  men- 
struum, and  afterwards  Diluted  Alcohol,  until  tlu^  Quercus  is  ex- 
hausted. Reserve  the  first  700  (-c.  [old  form  33J  fl.  oz.]  of  the  per- 
colate, and  evaporate  the  remainder  to  a  soft  extract ;  dissolve  this  in 
the  reserved  portion,  and  add  enough  Diluted  Alcohol  to  make  the 
Fluidextract  measure  1000  Cc.  [old  form  3  pints]. 

Average  close. — 15  minims  (1  Cc. ). 

FLUIDEXTRACTUM  QUILLAJ/C.  U.S.    Fluidextract  of  Quillaja 

Jlitric  Old  form 

♦Quillaja,  in  No.  40  pow.ler 1000  Qm.  50  oz.  av. 

Diluted  Alcohol,  a  sufficient  quantity, 


To  make 1000  Cc.  .^  pinU 

Moisten  the  powder  with  400  Cc.  [old  form  19  fl.  oz.]  of  Diluted 
Alcohol,  and  pack  it  firmly  in  a  cylindrical  percolator  ;  then  add 
enough  Diluted  Alcohol  to  saturate  the  powder  and  leave  a  stratum 
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above  it.  When  the  liquid  begins  to  drop  from  the  jjercolator,  close 
the  lower  orifice,  and,  having  closely  covered  the  i)ercolator,  macerate 
for  forty-eight  huuis.  Then  allow  the  percolation  to  pi'oceed  .slowly, 
gradually  adding  Diluted  Alcohol,  until  the  (^nillaja  is  exhausted, 
lieserve  the  first  800  Cc.  [old  form  'AS^  fl.  oz.]  of  the  i)ercolate,  and 
evaporate  the  ivmainder  to  a  soft  extract ;  dissolve  this  in  the  reserved 
portion,  and  add  enough  Diluted  Alcohol  to  make  the  Fuidextract 
measure  1000  Cc.  [old  form  3  pints]. 
Average  dose. —  3  minims  (0.2  Cc). 

FLUIDEXTRACTUM    RHAMNI    PURSHIAN/E.  U.S.     Fluidextract  of 

Cascara  Sagrada 

[ExTR.\cTUM  Rh.\mni  Pur.siiian.e  Fluidum,  Pharm.  1890] 

Metric  Old  form 

♦Cascara  Sagrada,  in  No.  40  powtler 1000  Qm.  60  oz.  av. 

Alcohol, 

Water,  each,  a  .sufficient  qu.intity, 


To  make 1000  Cc.  3  pints 

Mix  400  Cc.  [old  form  19  11.  oz.]  of  Alcohol  with  600  Cc.  [old  form 
29  fl.  oz.]  of  Water,  and,  having  moistened  the  powder  with  400  Cc. 
[old  form  19  fl.  oz.]  of  the  mixture,  pack  it  firndy  in  a  cylindrical 
percolator  ;  then  add  enough  menstruum  to  saturate  the  powder  and 
leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from  the 
percolator,  close  the  lower  orifice,  and,  having  closely  covered  the 
percolator,  macerate  for  foity-eight  hours.  Then  alloAv  the  percolation 
to  proceed  slowly,  gradually  adding  menstruum,  until  the  Cascara 
Sagrada  is  exhausted.  Reserve  the  first  800  Cc.  [old  form  SS\  fl.  oz.] 
of  the  percolate,  and  evaporate  the  remainder  to  a  soft  extract ;  dis- 
solve this  in  the  reserved  portion,  and  add  enough  menstruum  to  make 
the  Fluidextract  measure  1000  Cc.  [old  form  3  pints]. 

Average  dose. — 15  minims  (1  Cc. ). 

FLUIDEXTRACTUM    RHAMNI   PURSHIAN/C    AROMATICUM.  U.S. 
Aromatic  Fluidextract  of  Cascara  Sagrada 

Mftrir  OIJ  form 

*  Cascara  Sagrada,  in  No.  40  powder 1000  Gm.  50    oz.  av. 

Qlycyrrhiza,  in  No.  .30  powder 100  Qm.  5    oz.  av. 

Magnesium  Oxide 125  Gm.  fij  oz.  av. 

Glycerin 250  Cc.  12    fl.  oz. 

Compound  Spirit  of  Orange 10  Cc.  i  fl.  oz. 

Alcohol, 

Diluted  Alcohol, 

Water,  each,  a  puflicient  quiintity, 

To  make 1000  Cc.  3  pints 

Mix  the  Cascara  Sagrada,  Glycyrihiza,  and  ]\ragnesium  Oxide  thor- 
oughly, and,  liaving  added  2000  Cc.  [old  form  (►  pints]  of  \\'al«*r. 
allow  the  mi.xliire  lo  macciatc  for  twelve  lionis,  and  llicn  dry  it  at  a 
gentle  lieat.  Mix  the  Glycerin  with  500  Cc.  [old  form  24  fl.*  oz.]  of 
Alcolu)!  and  250  Cc.  [old  form  12  fl.  oz.]  of  Water,  and,  liaving 
moistened  the  ])ow(lerwith  100  Cc.  [old  form  19  fl.  oz.]  of  the  mixture, 
pack  it  fiinily  in  a  cylindiical  ])ercolat()r  ;  then  add  enough  men- 
Btruum  to  saturate  the  powder  and  leave  a  stratum  above  it.     When 
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the  liquid  begins  to  diop  from  the  percolator,  close  the  lower 
orifice,  aud,  having  closely  covered  the  percolator,  macerate  for  forty- 
eight  hours.  Then  allow  the  percolation  to  proceed  slowly,  gradually 
adding,  first,  the  remainder  of  the  menstruum,  and  afterwards  Diluted 
Alcohol,  until  the  powder  is  exhausted.  Reserve  the  first  800  Cc. 
[old  form  38^  il.  oz.]  of  the  percolate,  and  evaporate  the  remainder 
to  a  soft  extract ;  dissolve  this  in  the  reserved  i:)ortion,  add  the  Com- 
pound Spirit  of  Orange  and  enough  Diluted  Alcohol  to  make  the 
Fluidextract  measure  1000  Cc.  [old  form  3  pints] . 
Average  dose. — 15  minims  (1  Cc. ). 

FLUIDEXTRACTUM  RHEI.  U.S.    Fluidextract  of  Rhubarb 

[ExTKACTUM  Rhei  Fluidum,  Pharm.  1890] 

Metric  Old  form 

*  Rhubarb,  in  No.  30  powder 1000  Gm.  60  oz.  av. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 


To  make 1000  Cc.  3  pints 

Mix  800  Cc.  [old  form  38^  fl.  oz.]  of  Alcohol  with  200  Cc.  [old 
form  9^  a.  oz.]  of  Water,  and,  having  moistened  the  powder  with  400 
Cc.  [old  form  19  fl.  oz.]  of  the  mixture,  pack  it  firmly  in  a  conical  per- 
colator ;  then  add  enough  menstruum  to  saturate  the  powder  and  leave 
a  stratum  above  it.  When  the  liquid  begins  to  drop  from  the  perco- 
lator, close  the  lower  orifice,  and,  having  closely  covered  the  perco- 
lator, macerate  for  forty-eight  hours.  Then  allow  the  percolation  to 
proceed  slowly,  gradually  adding  menstruum,  using  the  same  pro- 
portions of  Alcohol  and  Water  as  before,  until  the  Ehubarb  is  ex- 
hausted. Reserve  the  first  750  Cc.  [old  form  36  fl.  oz.]  of  the  perco- 
late, and  evaporate  the  remainder,  at  a  temperature  not  exceeding  TO'' 
C.  (158°  F. ),  to  a  soft  extract ;  dissolve  this  in  the  reserved  portion, 
and  add  enough  menstruum  to  make  the  Fluidextract  measure  1000 
Cc.  [old  form  3  pints]. 

Average  dose. — 15  minims  (1  Cc. ). 

FLUIDEXTRACTUM  RHOIS  GLABR/C.  U.S.    Fluidextract  of  Rhus 

Glabra 

[ExTRACTUM  Rhois  Glabr.e  Fluidum,  Pharm.  1890] 

Metric  Old  form 

*  Rhus  Glabra,  in  No.  40  powder 1000  Qm.  50  oz.  av. 

Qlycerin 100  Cc.  4  fl.  oz.  384  min. 

Diluted  Alcohol,  a  sufficient  quantity, 

To  inalie 1000  Cc.  3  pints 

Mix  the  Glycerin  with  900  Cc.  [old  form  t.i  11.  oz.]  of  Diluted 
Alcohol,  and,  having  moistened  the  powder  with  .').">0  Cc.  [<»ld  form 
17  fl.  oz.]  of  the  mixture,  pack  it  firmly  in  a  cylindrical  percolator  ; 
then  add  enough  menstrumn  to  saturate  the  powtlcr  and  leave  a 
stratum  above  it.  When  the  liquid  begins  to  tlrop  from  the  perco- 
lator, close  the  lower  orifice,  and,  having  closely  covered  the  perco- 
lator, macerate  for  forty-eight  hours.  Then  allow  the  i)ercolation  to 
proceed  slowly,  gradually  adding,  first,  the  remainder  of  the  men- 
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struiim,  and  afterwards  Diluted  Alcohol,  until  the  Ehus  Glabra  is 
exhausted.  Eeserve  the  first  800  Cc.  [old  form  38|  fl.  oz.]  of  the 
percolate,  and  evaporate  the  remainder  to  a  soft  extract ;  dissolve 
this  in  the  reserved  portion,  and  add  enough  Diluted  Alcohol  to 
make  the  Fluidextract  measure  1000  Cc.  [old  form  3  pints] . 
Average  dose. — 15  minims  (1  Cc. ). 


FLUIDEXTR ACTUM  ROS/E.  U.S.    Fluidextract  of  Rose 

[ExTKACTUM  Ros.E  Fluidum,  Pharm.  1890] 

Metric  Old  form 

*  Red  Rose,  in  No.  20  powder 1 000  Gm.  50  oz.  av. 

Glycerin 100  Cc.  4  fl.  oz.  384  min. 

Diluted  Alcohol,  a  sufficient  quantity, 

To  make 1000  Cc.  3  pints 

Mix  the  Glycerin  with  900  Cc.  [old  form  43  fl.  oz.]  of  Diluted 
Alcohol,  and,  having  moistened  the  poAvder  with  400  Cc.  [old  form 
19  fl.  oz.]  of  the  mixture,  pack  it  moderately  in  a  cylindrical  glavss 
percolator  ;  then  add  enough  menstruum  to  saturate  the  powder  and 
leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from  the 
percolator,  close  the  lower  orifice,  and,  having  closely  covered  the 
percolator,  macerate  for  forty-eight  hours.  Then  allow  the  percola- 
tion to  proceed  slowly,  gradually  adding,  first,  the  remainder  of  the 
menstruum,  and  afterwards  Diluted  Alcohol,  until  the  Red  Eose  is 
exhausted.  Eeserve  the  first  750  Cc.  [old  form  36  fl.  oz.]  of  the 
percolate,  and  evaporate  the  remainder,  in  a  porcelain  dish,  at  a 
temperature  not  exceeding  50°  C.  (122°  F. ),  to  a  soft  extract ;  dis- 
solve this  in  the  reserved  portion,  and  add  enough  Diluted  Alcohol 
to  make  the  Fluidextract  measure  1000  Cc.  [old  form  3  pints]. 

Average  dose. —  30  minims  (2  Cc. ). 


FLUIDEXTRACTUM  RUBI.  U.S.    Fluidextract  of  Rubus 

[E.XTRACTiM  RuBi  Fluidum,  Phar.m.  1890] 

Metric  Old  form 

•  Rubus,  in  No.  40  powder 1000  Gm.  60  oz.  av. 

Diluted  Alcohol,  a  .sufficient  quantitj',  

To  malic 1000  Cc.  3  pints 

Moisten  the  powder  with  .350  Cc.  [old  form  17  fl.  oz.]  of  Diluted 
Alcohol,  and  i)a('k  it  finnly  in  ;i  cylindrical  ])ercolator  ;  then  add 
enfMi^ii  I)iIiil<Ml  Alcohol  to  snlniatc  the  powdei- and  leave  a  stratum 
al)o\('  it.  W'Ih'm  tli<'  li(nii(l  begins  to  drop  from  the  iHM'colator,  close 
th(;  Iow<'r  oiiticc,  and,  lia\ing  clos^'ly  coxrrcd  tlu'  ]M'rcolaloi\  macerate 
for  forty-eight  houis.  Then  allow  the  percolation  to  i)roceed  slowly, 
gradually  adding  Diluted  Aleoiiol,  until  the  Kubns  is  exhansled. 
Eeserve  the  first  SOO  Cc.  [old  form  3S.V  tl.  oz.]  of  the  i)ercolate. 
Distil  ofl'  the  Alcohol  from  the  remainder  by  means  of  a  water-bath, 
and  evaporate  the  residue  to  a  soft  extract  ;  dissolve  this  in  the  re- 
served portion,  and  add  enough  Diluted  Alcohol  to  make  the  Fluid- 
extract  measure  1000  Cc.  [old  form  3  ]>ints]. 

Average  dose. — 15  minims  (1  C'C. ). 
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FLUIDEXTRACTUM  SABIN/E.  U.S.    Fluidextract  of  Savin 

[ExTRACTUM  S.\BiN^  Fluidum,  Puarm.  1890] 

Metric  Old  fonn 

*  Savin,  in  No.  40  powder 1000  Qm.  50  oz.  ar. 

Alcohol,  a  sufficient  quantity, 

To  make 1000  Cc.  3  pinU 

Moisten  the  powder  with  250  Cc.  [old  form  12  fl.  oz.]  of  Alcohol, 
and  pack  it  firmly  in  a  cylindrical  percolator  ;  then  add  enough  Al- 
cohol to  saturate  the  powder  and  leave  a  stratum  above  it.  When 
the  liquid  begins  to  drop  from  the  percolator,  close  the  lower  orifice, 
and,  having  closely  con eied  the  percolator,  macerate  for  forty-eight 
hours.  Then  allow  the  percolation  to  proceed  slowly,  gradually  add- 
ing Alcohol,  until  the  Savin  is  exhausted.  Reserve  the  first  900  Cc. 
[old  form  43  tl.  oz.]  of  the  percolate,  and  evaporate  the  remainder, 
at  a  temperature  not  exceeding  50°  C.  (122°  F. ),  to  a  soft  extract ; 
dissolve  this  in  the  reserved  portion,  and  add  enough  Alcohol  to 
make  the  Fluidextract  measure  1000  Cc.  [old  form  3  pints]. 

Average  dose.- -5  minims  (0.3  Ce.). 

FLUIDEXTRACTUM  SANQUINARI/E.  U.  S.    Fluidextract  of  Sanguinaria 

Metric  Old  form 

*  Sanguinaria,  in  No.  30  powder 1000  Qm.  50  oz.  av. 

Acetic  Acid, 

Water,  each,  a  sufficient  quantity, 

To  make 1000  Cc.  3  pints 

Mix  275  Cc.  [old  form  13  fl.  oz.]  of  Acetic  Acid  with  725  Cc.  [old 
form  35  fl.  oz.]  of  Water,  and,  having  moistened  the  powder  with 
300  Cc.  [old  form  141  fl,  oz.]  of  the  mixture,  allow  it  to  macerate, 
in  a  well-covered  vessel,  during  forty-eight  hours.  Then  pack  it 
firmly  in  a  cylindrical  glass  percolator,  gradually  pour  menstruum 
upon  it,  using  the  same  proportions  of  Acetic  Acid  and  Water  as 
before,  and  allow  the  percolation  to  proceed  slowly,  until  the  San- 
guinaria is  exhausted.  Reserv^e  the  first  850  Cc.  [old  form  41  fl.  oz.] 
of  the  percolate,  and  evaporate  the  i-emainder  to  a  soft  extract ;  dis- 
solve this  in  the  reserved  portion,  and  add  enough  menstruum  to 
make  the  Fluidextract  measure  1000  Cc.  [old  form  3  pints]. 

Average  dose. —  1^  minims  (0.1  Cc). 

FLUIDEXTRACTUM  SARSAPARILL/E.  U.  S.   Fluidextract  of  Sarsaparilla 

[EXTRACTUM    SARSAPARILL.E    Fl.UIDUM,    PHARM.  1890] 

Metric  Old  form 

*  Sarsaparilla,  in  No.  30  powder 1000  Qm.  50  oi.  ay. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 

To  make 1000  Cc.  3  pints 

Mix  300  Cc.  [old  form  14^  fl.  oz.]  of  Alcohol  with  600  Cc.  [old 
form  29  fl.  oz.]  of  Water,  and,  ha\  iiig  moistened  the  powder  with 
400  Cc.  [old  foi-ni  19  fl.  oz.]  of  the  mixture,  i)ack  it  lii-mly  in  a  cylin- 
drical i)ercolator  ;  then  add  enough  menstrnum  to  s;iturate  the  i)OW- 
der  and  leave  a  stratum  above  it.     When  the  liquid  begins  to  drop 
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from  the  percolator,  close  the  lower  orifice,  and,  having  closely  cov- 
ered the  percolator,  macerate  for  forty-eight  hours.  Then  allow  the 
percolation  to  proceed  slowly,  gradually  adding  menstruum,  using 
the  same  proportions  of  Alcohol  and  Water  as  before,  until  the  Sarsa- 
parilla  is  exhausted.  Eeserve  the  first  800  Cc.  [old  form  38^  fl.  oz.  J 
of  the  percolate,  and  evaporate  the  remainder  to  a  soft  extract ;  dis- 
solve this  in  the  reserved  portion,  and  add  enough  menstruum  to  make 
the  Fluidextract  measure  1000  Cc.  [old  form  3  pints]. 
Average  dose. — 30  minims  (2  Cc. ). 

FLUIDEXTRACTUM  SARSAPARILL/G  COMPOSITUM.  U.S.  Compound 
Fluidextract  of  Sarsaparilla 

[ExTRACTUM  Sarsapakill^e  Fluidum  Compositum,  Pharm.  1890] 

Mftric  Old  form 

*  Sarsaparilla,  in  No.  30  powder 750  Gm.  37J  oz.  av. 

Qlycyrrhiza,  in  No.  30  powder 120  Qm.  6    oz.  av. 

Sassafras,  in  No.  30  powder 100  Qm.  5    oz.  av. 

Mezereum,  in  No.  30  powder 30  Qm.  IJ  oz.  av. 

Glycerin 100  Cc.  4    fl.  oz.  384  min. 

Diluted  Alcohol,  a  sufficient  quantity, 

To  make 1000  Cc.  3  pints 

Mix  the  Glycerin  with  900  Cc.  [old  form  43  fl.  oz.]  of  Diluted  Al- 
cohol, and,  having  moistened  the  mixed  powders  with  400  Cc.  [old 
form  19  fl.  oz.]  of  the  mixture,  pack  it  firmly  in  a  cylindrical  perco- 
lator ;  then  add  enough  menstruum  to  saturate  the  powder  and  leave 
a  stratum  above  it.  When  the  liquid  begins  to  drop  from  the  perco- 
lator, close  the  lower  orifice,  and,  having  closely  covered  the  percola- 
tor, macerate  for  forty-eight  hours.  Then  allow  the  percolation  to 
proceed  slowly,  gradually  adding  first  the  remainder  of  the  men- 
struum and  then  Diluted  Alcohol,  until  the  powder  is  exhausted. 
Reserve  the  first  800  Cc.  [old  form  38^  fl,  oz.]  of  the  percolate,  and 
evaporate  the  remainder  to  a  soft  extract ;  dissolve  this  in  the  re- 
served portion,  and  add  enough  Diluted  Alcohol  to  make  the  Fluid- 
extract  measure  1000  Cc.  [old  form  3  pints] . 

Average  dose. — 30  minims  (2  Cc. ), 

FLUIDEXTRACTUM  SCILL/E.  U.  S.     Fluidextract  of  Squill 

Metric  Old  form 

*  Squill,  in  No.  20  powder 1000  Qm.  60  oz.  av. 

Acetic  Acid, 

Water,  each,  a  sufficient  quantity,  


To  make      1000  Cc.  3  pinU 

Mix  275  Vv.  [old  form  13  fl.  oz.]  of  Acetic  Acid  with  725  Cc. 
[old  form  .{5  (1.  oz.]  of  Water,  aud,  having  ad<lcd  800  Cc.  [old  form 
38^  fl.  07..]  of  the  mixture  U^  the  powder,  allow  it  to  macerate,  in  a 
well-covered  gla«s  or  porcelain  vessel,  during  forty-eight  hours,  then 
transfer  it  to  a  conical  glass  jxTcolator,  and  allow  the  percolatitm  to 
proceed  slowly, adding  menstnium  gradually,  using  the  sanu'  propor- 
tions of  Acetic  Aci(l  and  Water  as  before,  until  the  Fluidextract 
ine;i.suies  lOOO  Cc.  [old  form  .3  pints]. 

Average  dose.      \\  minims  (0.1  ('c. ). 
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FLUIDEXTRACTUM  SCOPOL/E.  U.  S.     Fluidextract  of  Scopola 

Metric  OUl  form 

•  Scopola,  in  No.  40  powder 1000  Qm.  6U  oz.  av. 

Alcohol, 

Water,  eaoh,  a  sufficient  quantity,  


To  make  about 1000  Cc  3  pinU 

Mix  800  Cc.  [old  form  38^  11.  oz.]  of  Alcohol  with  200  Cc.  [old 
form  9^  fl.  oz.]  of  Water,  aud,  haviug  moistened  the  powder  with 
350  Cc.  [old  form  17  11.  oz.]  of  the  mixture,  pack  it  firmly  in  a  cylin- 
drical percolator  ;  then  add  enough  menstruum  to  saturate  the  powder 
and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from 
the  percolator,  close  the  lower  orihce,  and,  having  closely  covered  the 
percolator,  macerate  for  forty-eight  hours.  Then  allow  the  percola- 
tion to  proceed  slowly,  gradually  adding  menstruum,  using  the  same 
proportions  of  Alcohol  and  Water  as  before,  until  the  Scopola  is 
exhausted.  Eeserve  the  first  800  Cc.  [old  form  38 .V  fl.  oz.]  of  the 
percolate,  and  evaporate  the  remainder,  at  a  temperature  not  exceed- 
ing 50°  C.  (122°  F. ),  to  a  soft  extract ;  dissolve  this  in  the  reserved 
portion,  and  mix  thoroughly. 

Assay  10  Cc.  of  this  liquid  as  directed  below  ;  f;-om  the  results 
thus  obtained,  ascertain  by  calculation  the  amount  of  mydriatic  al- 
kaloids in  the  remainder  of  the  liquid  and  add  to  this  enough  men- 
struum to  make  each  100  Cc.  of  the  finished  Fluidextract  contain  0. 5 
Gm.  of  the  mydriatic  alkaloids  from  Scopola. 


Assay  of  Fluidextract  of  Scopola 

employed  is  identical 
)age  384,  using  10  Cc.  of 

Average  dose. —  1  minim  (0.05  Cc). 


The  method  to  be  employed  is  identical  with  that  given  for  Fluidextract  of 
Belladonna  Root  on  page  384,  using  10  Cc.  of  Fluidextract  of  Scopola. 


FLUIDEXTRACTUM    SCUTELLARI/C.  U.S.    Fluidextract  of  Scutellaria 

[EXTRACTUM     SCUTELLARI.K   FlUIDUM,    PhAK.M.    1890] 

Metric  Old  form 

*  Scutellaria,  in  No.  40  powder 1000  Qm.  50  oz.  av. 

Diluted  Alcohol,  a  sufficient  quantity, 

To  make  .       1000  Cc.  3  pints 

Moisten  the  powder  with  350  Cc.  [old  form  17  fl.  oz.]  of  Diluted 
Alcohol,  and  pack  it  firmly  in  a  cylindrical  percolator  ;  then  add 
enough  Diluted  Alcohol  to  saturate  the  powder  and  leave  a  stratum 
above  it.  When  the  liquid  begins  to  drop  from  the  ])orcolator,  close 
the  lower  orifice,  and,  having  closely  covered  the  percolator,  mace- 
rate for  forty-eight  hours.  Then  allow  the  percolation  to  proceed 
slowly,  gradually  adding  Diluted  Alcohol,  until  tlie  Scutellaria  is 
exhausted.  Eeserve  tlie  first  SOO  Cc.  [old  form  3S.\  ll.  oz.]  of  tlie 
percolate,  and  evaporate  the  remainder  to  a  sott  extract  ;  dissolve 
this  in  the  reserved  portion,  and  add  enough  Diluted  Alcohol  to 
make  the  Fluidextract  measure  1000  Cc.  [old  form  3  pintvs]. 

Average  dose. — 15  minims  (1  Cc. ). 

27 
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FLUIDEXTRACTUM  SENEO/C.  U.S.     Fluidextract  of  Senega 

[Extra cTiM  Seneg.e  Fluidum,  Ph.vkm.  1890] 

Metric  Old  fon» 

•Senega,  in  Xo.  40  powder 1000  Qm,  50    oz.  ar. 

Solution  of  Potassium  Hydroxide 30  Cc.  IJ  fl.  oz. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 

To  make 1000  Cc.  3  pints 

Mix  the  solution  of  Potassium  Hydroxide  with  600  Cc.  [old  form 
29  fl.  oz.]  of  Alcohol  and  300  Cc.  [old  form  14^  fl.  oz.]  of  Water, 
aud,  haviug  moisteued  the  powder  with  450  Cc.  [old  form  21i  fl. 
oz.]  of  the  mixture,  pack  it  firmly  in  a  cylindrical  glass  percolator  ; 
then  add  enough  menstruum  to  saturate  the  powder  and  leave  a 
stratum  above  it.  When  the  liquid  begins  to  drop  from  the  perco- 
lator, close  the  lower  orifice,  and,  having  closely  covered  the  perco- 
lator, macerate  for  forty-eight  hours.  Then  allow  the  percolation  to 
proceed  slowly,  gradually  adding,  first,  the  remainder  of  the  men- 
struum, and  then  a  mixture  of  Alcohol  and  Water,  made  in  the  pro- 
portion of  GOO  Cc.  [old  form  29  fl.  oz.]  of  Alcohol  to  300  Cc.  [old 
form  14V  fl-  oz.]  of  Water  until  the  Senega  is  exhausted.  Eeserve 
the  first  850  Cc.  [old  form  41  fl.  oz.]  of  the  percolate,  and  evaporate 
the  remainder,  in  a  porcelain  dish,  to  a  soft  extract ;  dissolve  this  in 
the  reserved  portion,  and  add  enough  of  the  last-mentioned  mixture 
of  Alcohol  and  Water  to  make  the  Fluidextract  measure  1000  Cc. 
[old  form  3  pints]. 

Average  dose. — 15  minims  (1  Cc). 

FLUIDEXTRACTUM   SENN/C.  U.S.    Fluidextract  of  Senna 
[ExTRACTUM  Senn^  Fluidum,  Phakm.  1890] 

Metric  Old  form 

*  Senna,  in  No.  40  powder 1000  Qm.  50  oz.  av. 

Alcohol, 

Diluted  Alcohol,  each,  a  sufficient  quantity,  


To  uiiike 1000  Cc.  3  pinU 

Moisten  the  powder  with  350  Cc.  [old  form  17  11.  oz.]  of  Alcohol, 
pack  it  firmly  in  a  cylindrical  percolator,  and  pcrcolale  it  with  Alco- 
hol until  tli(^  Henna  is  exhausted.  The  alcoholic  percolate  thus  ob- 
tained is  to  be  rejected.  Remove  the  ])owdrr  from  the  jiercolator, 
dry  it,  and,  having  moistened  it  with  400  Cc.  [oUl  form  19  fl.  oz.] 
of  Diluted  Alcohol,  ])ack  it  fiiinly  in  a  cylindrical  ])ercolalor  ;  then 
add  enough  Diluted  Ah-ohol  to  saturate  the  ])owder  and  leave  a 
stratum  above  it.  When  the  licpiid  begins  to  drop  from  the  perco- 
lator, close  the  lower  orifice,  and,  having  closely  covered  the  perco- 
lator, macerate  for  forty-eight  hours.  Then  allow  the  percolation  to 
proceed  slowly,  gradually  adding  T)ilut<'d  Ah-ohol,  until  the  Senna 
is  exhausted.  Reserve  the  first  SOO  Cc.  [old  form  38^  fl.  oz.]  of  the 
percohite,  and  evaporat<*  the  remaindn-,  at  a  temperatuie  not  ex- 
ce<Mling  .50°  C.  (122°  F.  ),  to  a  soft  <'xtract  ;  dissolve  this  in  the  re- 
8erve<l  jtortion,  and  add  enough  Diluted  Alcohol  to  make  the  Fluid- 
extract  measure  1000  Cc.  [old  form  3  pints]. 

Average  dose. —  30  minims  (2  Oc.). 
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FLUI DEXTR ACTUM  SERPENT ARI/C.  U.S.    Fluidextract  of  Serpentaria 

[ExTRACTUM  Serpentarle  Fluidum,  Pharm.  1890] 

Metric  Old  form 

*  Serpentaria,  in  No.  50  powder 1000  Gm.  50  oz.  av. 

Alcohol, 

Water,  each,  a  .suflRcient  quantity, 

To  make 1000  Cc.  3  pints 

Mix  800  Cc.  [old  form  38^  fl.  oz.]  of  Alcohol  with  200  Cc.  [old 
form  9^  fl.  oz.]  of  Water,  aud,  having  moistened  the  powder  with 
300  Cc.  [old  form  l-ih  fl.  oz.]  of  the  mixture,  pack  it  tiiiiily  in  u 
cylindrical  percolator  ;  then  add  enough  menstruum  to  saturate  the 
powder  and  leave  a  stratum  above  it.  When  the  liquid  begins  to 
drop  from  the  percolator,  close  the  lower  orifice,  and,  ha\'ing  closely 
cov^ered  the  percolator,  macerate  for  forty-eight  hours.  Then  allow 
the  percolation  to  proceed  slowly,  gradually  adding  menstruum, 
using  the  same  proportions  of  Alcohol  and  Water  as  before,  until 
the  Serpentaria  is  exhausted.  Eeserve  the  first  900  Cc.  [old  form  43 
fl.  oz.]  of  the  i^ercolate,  and  evaporate  the  remainder,  at  a  temper- 
ature not  exceeding  50°  C.  (122°  F. ),  to  a  soft  extract ;  dissolve  this 
in  the  reserved  portion,  and  add  enough  menstruum  to  make  the 
Fluidextract  measure  1000  Cc.  [old  form  3  pints] . 

Average  dose. — 15  minims  (1  Cc. ). 

FLUIDEXTRACTUM   SPIQELI/E.  U.S.     Fluidextract  of  Spigelia 

[ExTRACTUxM  Spigeli.e  Fluidum,  Pharm.  1890] 

Metric  Old  form 

*  Spigelia,  in  No.  40  powder ,   .    .    .    .       1000  Qm.  50  oz.  av. 

Diluted  Alcohol,  a  sufficient  quantity, 


To  make 1000  Cc.  .3  pints 

Moisten  the  powder  with  300  Cc.  [old  form  14|  fl.  oz.]  of  Diluted 
Alcohol,  and  pack  it  firmly  in  a  cylindrical  percolator  ;  then  add 
enough  Diluted  Alcohol  to  saturate  the  powder  and  leave  a  stratum 
above  it.  When  the  liquid  begins  to  drop  from  the  percolator,  close 
the  lower  orifice,  and,  having  closely  covered  the  percolator,  macerate 
for  forty-eight  hours.  Then  allow  the  percolation  to  proceed  slowly, 
gradually  adding  Diluted  Alcohol,  until  the  Spigelia  is  exhausted. 
RCvServe  the  first  850  Cc.  [old  form  41  fl.  oz.]  of  the  percolate,  and 
evaporate  the  remaindei-  to  a  soft  extract ;  dissolve  this  in  the  reserved 
portion,  imd  add  enough  l)ilut<'d  Alcohol  to  make  the  Fluidextract 
mejisure  1000  Cc.  [old  form  3  pintvs]. 

Average  dose. —  1  fluidrachm  (4  Cc. ). 

FLUIDEXTRACTUM    STAPHISAQRI/C.    U.S.     Fluidextract    of    Staphi- 

sagria 

M.'tri.-  Old  form 

*  Staphisagria,  in  No.  40  powder 1 000  Qm.  50  oz.  av. 

Alcohol, 

Water,  each,  a  .sufficient  quantity, 


To  make 1000  Cc.  3  pints 

Mix  800  Cc.  [old   form  38^  fl.  oz.]  of  Alcohol  with  200  Cc.  [old 
form  9^  fl.  oz.]  of  Water,  and,  having  moistened  the  powder  with 
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300  Cc.  [old  form  14|^  fl,  oz.]  of  the  mixture,  pack  it  firmly  in  a  cylin- 
drical percolator  ;  then  add  enough  menstruum  to  saturate  the  pow- 
der and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop 
from  the  percolator,  close  the  lower  orifice,  and,  having  closely  cov- 
ered the  percolator,  macerate  for  forty-eight  hours.  Then  allow 
the  percolation  to  proceed  slowly,  gradually  adding  menstruum, 
using  the  same  proj)ortious  of  Alcohol  and  Water  as  before,  until  the 
Staphisagria  is  exhausted.  Eeserve  the  first  800  Cc.  [old  form  38|^  fl. 
oz.]  of  the  percolate,  and  evaporate  the  remainder,  at  a  temperature 
not  exceeding  50°  C.  (122°  F. ),  to  a  soft  extract ;  dissolve  this  in  the 
j-CvServed  iiortion,  and  add  enough  menstruum  to  make  the  Fluidex- 
tract  measure  1000  Cc.  [old  form  3  pints] . 
Average  dose. —  1  minim  (0.05  Cc). 

FLUIDEXTRACTUM  STILLINQI/C.  U.S.    Fluidextract  of  Stillingla 

[ExTRACTUM  Stillingi.e  Fluidum,  Pharm.  1890] 

Metric  Old  form 

*  Stillingia,  in  No.  40  powder 1000  Qm.  50  oz.  av. 

Diluted  Alcohol,  a  sufficient  quantity, 


To  make 1000  Cc.  3  pints 

Moisten  the  powder  with  300  Cc.  [old  form  14i  fl.  oz.]  of  Diluted 
Alcohol,  and  pack  it  firmly  in  a  cylindrical  percolator  ;  then  add 
enough  Diluted  Alcohol  to  saturate  the  powder  and  leave  a  stratum 
above  it.  When  the  liquid  begins  to  drop  from  the  percolator,  close 
the  lower  orifice,  and,  having  closely  covered  the  percolator,  macer- 
ate for  forty-eight  hours.  Then  allow  the  percolation  to  proceed 
slowly,  gradually  adding  Diluted  Alcohol,  until  the  Stillingia  is  ex- 
hausted. Eeserve  the  first  850  Cc.  [old  form  41  fl.  oz.]  of  the  ]ierco- 
late,  and  evaporate  the  remainder  to  a  soft  extract  ;  dissolve  this  in 
the  reserved  portion,  and  add  enough  Diluted  Alcohol  to  make  the 
Fluidextract  measure  1000  Cc.  [old  form  3  pints]. 

Average  dose. —  30  minims  (2  Cc). 


FLUIDEXTRACTUM   STRAMONII.  U.S.     Fluidextract  of  Stramonium 

Jlitiii-  Old  form 

*  Stramonium,  in  No.  40  powder 1000  Qm.  50  oz.  iiv. 

Alcohol, 

Water,  each,  a  aulTicicnt  quantity,  

To  make  about 1000  Cc.  3  pints 

Mix  000  Cc.  [old  form  20  fl.  oz.]  of  Alcohol  with  300  C<\  [(►Id  form 
i4.V  <l.  oz.  of  \\'aler,  and,  having  nioislciicd  llic  ])owder  with  400  Cc. 
[old  form  1!>  11.  oz.]  of  the  mixliii-c,  ]>ack  it  lirinly  in  a  cylindrical 
percolator;  then  add  enough  incnstrumn  to  saturate  the  jiowder  and 
leave  a  stratum  abovtMt.  When  llie  li(|uid  begins  to  drop  from  the 
percolator,  close  the  lower  orifice,  an«l,  having  closely  covered  the 
percolator,  macerate  for  forty-eight  honrs.  TIhmi  allow  the  percola- 
tion to  ]»roceed  slowly,  gradually  adding  menslinnm.  using  the  same 
proportions  of  Alcohol  nnd  Water  as  before,  until  the  Stramonium 
is  exhausted.  Ke.serve  the  first  800  Cc.  [old  form  .3S.\  fl.  oz.],  of  the 
percolate,  and  evaporate  the  remainder,  at  a  temperature  not  exceed- 
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inj^  50°  C.  (122°  F.],  to  ti  soft  extract ;  dissolve  this  in  tlie  reserved 
portion,  and  mix  thorouj;hly. 

Assay  10  Cc.  of  this  liquid,  as  directed  helow  ;  fiom  the  results 
thus  obtained,  ascertain  by  calculation  the  amount  of  mydriatic 
alkaloids  in  the  remainder  of  the  liquid,  and  add  to  this  enough 
menstruum  to  make  each  100  Cc.  of  the  finished  Fluidextract  con- 
tain 0.25  Gm.  of  the  mydriatic  alkaloids  from  Stramonium. 

Assay  of  Fluidextract  of  Stramonium 

The  method  to  be  employed  is  identical  with  that  given  for  Fluidextract  of  Bel- 
ladonna Root  on  page  384,  using  10  Cc.  of  Fluidextract  of  Stramonium. 

Average  dose. —  1  minim  (0.05  Cc. ). 


FLUIDEXTRACTUM  SUMBUL.  U.S.    Fluidextract  of  Sumbul 

Metric  Old  form 

Sumbul,  in  No.  30  powder 1000  Qm.  50  oz.  av. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 


To  make 1000  Cc.  3  pints 

Mix  750  Cc.  [old  form  36  fl.  oz.]  of  Alcohol  Avith  250  Cc.  [old  form 
12  fl.  oz.]  of  Water,  and,  having  moistened  the  i)OM'der  with  400  Cc. 
[old  form  19  tl.  oz.]  of  the  mixture,  pack  it  tirmly  in  a  cylindrical 
percolator  ;  then  add  enough  menstruum  to  saturate  the  powder  and 
leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from  the 
percolator,  close  the  lower  orifice,  and,  having  closely  covered  the 
percolator,  macerate  for  forty-eight  hours.  Then  allow  the  percola- 
tion to  proceed  slowly,  gradually  adding  menstruum,  using  the  same 
proportions  of  Alcohol  and  Water  as  before,  until  the  Sumbul  is  ex- 
hausted. Eeserve  the  first  850  Cc.  [old  form  41  fl.  oz.]  of  the  i)erco- 
late  and  evaporate  the  remainder  to  a  soft  extract ;  dissolve  this  in 
the  reserved  portion,  and  add  enough  menstruum  to  make  the  Fluid- 
extract  measure  1000  Cc.  [old  form  3  pints]. 

Average  dose. —  30  minims  (2  Cc). 


FLUIDEXTRACTUM  TARAXACI.  U.S.    Fluidextract  of  Taraxacum 

[ExTRACTUM  Taraxaci  Fluidum,  Pharm.  1890] 

Jlotrio  Old  form 

•  Taraxacum,  in  No.  30  powder 1000  Gm.  50    oz.  av. 

Solution  of  Sodium  Hydroxide 50  Cc.  2i  fl.  oz. 

Diluted  Alcohol,  a  suflicicnt  quantitj', 

To  make 1000  Cc.  3  pints 

Moisten  the  powder  with  300  Cc.  [old  form  14.V  fl.  oz.]  of  Diluted 
Alcohol,  and  pack  it  firmly  in  a  cylindrical  percolator;  then  add 
enough  Diluted  Alcohol  to  saturate  the  ]>o\v(1«m-  iuid  leave  a  stratum 
above  it.  When  the  liquid  begins  to  drop  from  the  i)ercolator,  close 
the  lower  orifice,  and,  having  closely  covered  (he  ])ercol;iloi\  macerate 
for  forty-eight  hours.  Then  allow  the  jjcrcolation  to  ]u-occed  shnvly, 
gradually  adding  Diluted  Alcohol,  until  Ihe  Taraxacum  is  exhausted. 
Eeserve  the  first  800  CY-.  [old  form  3S.^  11.  oz.]  of  the  percolate,  and 
evaporate  the  remainder  to  a  soft  extract ;  dissolve  this  in  the  re- 
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serv^ed  portion,  add  the  Solution  of  Sodium  Hydroxide,  and  enough 
Dihited  Alcohol  to  make  the  Fluidextract  measure  1000  Cc.  [old  form 
3  pints] . 

Average  dose. —  2  fluidrachms  (8  Cc). 


FLUIDEXTR ACTUM  TRITICI.  U.S.    Fluidextract  of  Triticum 

[ExTRACTUM  Tritici   Fluidum,   Pharm.   1890] 

Metric  Old  form 

♦Triticum,  finely  cut 1000  Qm.  60  oz.  av. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 

To  make 1000  Cc.  3  pints 

Pack  the  Triticum  in  a  cylindrical  metallic  percolator,  pour  boiling 
Water  upon  it,  and  allow  the  percolation  to  proceed,  suj^plying  boil- 
ing water,  as  required,  until  the  Triticum  is  exhausted.  Evaporate 
the  percolate  to  750'Cc.  [old  form  36  fl.  oz.]  and,  having  added  to  it 
250  Cc.  [old  form  12  tl.  oz.]  of  Alcohol,  mix  well  and  set  it  aside  for 
forty-eight  hours.  Then  filter  the  liquid  and  add  to  the  filtrate 
enough  of  a  mixture  of  Alcohol  and  Water  made  in  the  proportion  of 
one  volume  of  Alcohol  to  three  i^ohimes  of  Water  to  make  the  Fluid- 
extract  measure  1000  Cc.  [old  form  3  pints]. 

Average  dose. —  2  fluidrachms  (8  Cc). 


FLUIDEXTRACTUM   UV/E   URSI.  U.S.    Fluidextract  of  Uva  Ursi 

[ExTRACTUM  Uv.E   Ursi   Fluidum,   Pharm.    1890] 

Metric  Old  form 

*  Uva  Ursi,  in  No.  30  powder 1000  Qm.  50    oz.  av. 

aiycerin : 300  Cc.  14i  fl.  oz. 

Alcohol, 

Water,  each,  a  sufficient  quantity, 

Tomalie 1000  Cc.  3  pints 

Mix  the  Glycerin  with  200  Cc.  [old  form  0.\  fl.  oz.]  of  Alcohol  and 
500  Cc.  [old  foiin  24  tl.  oz.]  of  Water,  and,  linviiig  moistened  the 
powder  with  400  Cc.  [old  foini  10  tl.  oz.]  of  the  mixture,  i)a(*k  it 
mo<lerately  in  a  cylindrical  ghuss  ])ei('olittor  ;  then  add  enough  men- 
stiuum  to  saturate  the  ])owder  and  leave  a  stratum  above  it.  When 
the  li(jui<l  begins  to  drop  from  the  ])ercolator,  close  the  lower  orifice, 
and,  having  clo.sely  covered  the  ])er('olator,  macerate  for  ftuty-eight 
liours.  Thru  allow  the  j^ercolation  to  ])rocee<l  slowly,  gradually 
adding,  first,  the  remainder  of  the  nienst  niiini,  and  afb'rwards  a  mix- 
ture of  Alcohol  and  Water,  made  in  the  pi()])ortioii  of  2(10  Ce.  [old 
form  0.\  fl.  oz.]  ()f  Ah'ohol  to  'AH)  Cc.  [old  form  21  tl.  oz.]  «»f'  Water, 
until  the  Uva  Ursi  is  exhausted.  Reserve  the- first  SOO  Ce.  [(»ld  f<»riii 
38,^  fl.  oz.]  of  the  percolate,  and  evaporate  the  remainder,  at  a  tem- 
perature not  exceeding  50°  C.  (122°  F.),  to  a  soft  extract  ;  dissolve 
this  in  the  reserved  portion,  and  add  enough  of  the  mixture  of  Alco- 
hol and  Water  to  make  the  Fluidextract  measure  1000  Cc.  [old  form 
3  pints]. 

Average  dose. —  30  minims  (2  Cc). 
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FLUIDEXTRACTUM  VALERIAN/E.   U.S.    Fluldextract  of  Valerian 

[ExTRACTUM  ValerianjE  Fluidum,  Pharm.  1890] 

Metric  Old  form 

♦  Valerian,  in  No.  40  powder 1000  Qm.  50  oz.  av. 

Alcohol, 

Water,  each,  a  sufiScient  quantity,  

To  make 1 000  Cc.  3  pints 

Mix  750  Cc.  [old  form  36  fl.  oz.]  of  Alcohol  with  250  Cc.  [old  form 
12  fl.  oz.]  of  Water,  and,  haviug  moistened  the  powder  with  300  Cc. 
[old  form  14^  fl.  oz.]  of  the  mixture,  pack  it  firmly  in  a  cylindrical 
percolator  ;  then  add  enough  menstruum  to  saturate  the  powder  and 
leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from  the 
percolator,  close  the  lower  orifice,  and,  having  closely  covered  the 
percolator,  macerate  for  forty-eight  hours.  Then  allow  the  perco- 
lation to  proceed  slowly,  gradually  adding  menstruum,  using  the 
same  proportions  of  Alcohol  and  Water  as  before,  until  the  Valerian 
is  exhausted.  Reserve  the  first  850  Cc.  [old  form  41  fl.  oz.]  of  the 
percolate,  and  evaporate  the  remainder,  at  a  temperature  not  exceed- 
ing 50°  C.  (122°  F. ),  to  a  soft  extract ;  dissolve  this  in  the  reserved 
portion,  and  add  enough  menstruum  to  make  the  Ffuidextract  meas- 
ure 1000  Cc.  [old  form  3  jjints]. 

Average  dose. —  30  minims  (2  Cc). 


FLUIDEXTRACTUM  VERATRL  U.  S.    Fluidextract  of  Veratrum 

[ExTRACTUM  Vkratri  Viridis  Fluidum,  Pharm.  1890] 

Metric  Old  funii 

*  Veratrum,  in  No.  60  powder 1000  Qm.  50  oz.  uv. 

Alcohol,  a  sufficient  quantity, 

To  make 1000  Cc.  3  pints 

Moisten  the  powder  with  300  Cc.  [old  form  14^  fl.  oz.]  of  Alcohol, 
and  pack  it  firmly  in  a  cylindrical  percolator  ;  then  a<ld  enough 
Alcohol  to  saturate  the  powder  and  leave  a  stratum  above  it.  When 
the  liquid  begins  to  drop  from  the  percolator,  close  the  lower  orifice, 
and,  having  closely  covered  the  percolator,  macerate  for  forty-eight 
hours.  Then  allow  the  jiercolation  to  i)ro<'ee(l  slowly,  gradually  add- 
ing Alcohol,  until  the  Veratrum  is  exhausted.  Reserve  the  fiist  iM)() 
Cc.  [old  form  43  fl.  oz.]  of  the  percolate,  and  evaporate  the  lemain- 
der,  at  a  tempeiatuie  not  exceeding  50°  C.  (122°  F. ),  to  a  soft 
extract ;  dissolve  this  in  the  reserved  portion,  and  add  enough  Alco- 
hol to  make  the  Fluidextract  measure  1000  Cc.  [old  form  3  pints]. 

Average  dose. —  1^  minims  (0.1  Cc. ). 


FLUIDEXTRACTUM  VIBURNI  OPULI.  U.S.    Fluidextract  of  Viburnum 

Opulus 

[Extractum  Viburni  OruLi  Fluidum,  Pharm.  1890] 

Molric  OM  form 

•Viburnum  Opulus,  in  No.  40  powder 1000  Qm.  50  oz.  av. 

Alcohol, 

Water,  ouch,  a  sufficient  q\i!intity. 

To  in:iko 1000  Cc.  Spinta 
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Mix  600  Cc.  [old  form  29  fl.  oz.]  of  Alcohol  with  300  Cc.  [old 
form  14|^  fl.  oz.]  of  Water,  aud,  liaving  nioisteued  the  powder  with 
300  Cc.  [old  form  14^  fl.  oz.]  of  the  mixture,  pack  it  moderately  in  a 
cylindrical  percolator  ;  then  add  enough  menstruum  to  saturate  the 
powder  and  leave  a  stratum  above  it.  When  the  liquid  begins  to 
drop  from  the  percolator,  close  the  lower  orifice,  aud,  having  closely 
covered  the  percolator,  maceiate  for  forty-eight  hours.  Then  allow 
the  i)ercolati<>n  to  i)roceed  slowly,  gradually  adding  menstruum,  using 
the  same  proi)ortions  of  Alcohol  and  Water  as  before,  until  the  Vibur- 
num Opulus  is  exhausted.  Eeserve  the  first  850  Cc.  [old  form  41  fl. 
oz.]  of  the  percolate,  and  evaporate  the  remainder  to  a  soft  extract ; 
dissolve  this  in  the  reserved  portion,  and  add  enough  menstruum  to 
make  the  Fluidext  ract  measure  1000  Cc.  [old  form  3  pints] . 

Average  dose. —  30  minims  (2  Cc. ). 

FLUIDEXTRACTUM  VIBURNI   PRUNIFOLII.  U.S.    Fluidextract  of 
Viburnum  Prunifolium 

[ExTRACTUM  YiBURxi  Prunifolii  Fluidum,  Pharm.  1890] 

Metric  Old  form 

♦Viburnum  Prunifolium,  in  Xd.  40  powder  ........      1000  Qm.  50  oz.  av. 

Alcohol, 

Water,  each,  a  suftieicnt  quantity, 

To  make 1000  Cc.  3  pints 

Mix  600  Cc.  [old  form  29  fl.  oz.]  of  Alcohol  with  300  Cc.  [old  form 
14^  fl.  oz.]  of  AN'ater,  and,  having  moistened  the  powder  with  300  Cc. 
[old  form  14.V  li.  oz.]  of  the  mixture,  pack  it  moderately  in  a  cylin- 
drical jiercolator  ;  then  add  enough  menstruum  to  saturate  the  j)Owder 
and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from 
the  percolator,  close  the  lower  orifice,  and,  having  closely  covered  the 
percolator,  macerate  for  foity-eight  liours.  Then  allow  the  perco- 
lation to  pnxH'cd  slowly,  gi-adually  adding  menstruum,  using  the  same 
j)ro])ortioiis  of  Alcohol  and  Water  as  l)efore,  until  the  Viburnum 
Prunifolium  is  exhausted.  Reserve  the  first  S50  Cc.  [old  form  41  11. 
oz.]  of  the  percolate,  and  evaporate  the  remainder  to  a  sott  extract; 
dissolve  this  in  the  reserved  ])ort ion,  and  add  enough  menstruum  to 
make  the  Fluidext laet  nu'asuie  1000  Cc.  [old  form  3  pints]. 

Average  dose. —  30  minims  (2  Cc. ). 

FLUIDEXTRACTUM  XANTHOXYLI.  T  .  S.     Fluidextract  of  Xanthoxylum 

[IvXTKAl-riM    XaNTIIDXYLI     KmIDI'M,    I'llAKM.    ISiH)] 

Mi-lrii-  Olil  f(irm 

•  Xanthoxylum,  in  No.  40  pow.ler 1000  Qm.  50  oz.  av. 

Alcohol, 

Water,  a  suflicienl  qiinnfity,  

To  innkc 1000  Cc.  3  pinU 

Mix  750  Cc.  [old  form  36  fl.  oz.]  of  Alcohol  with  250  Cc.  [old 
form  12  fl.  oz.]  of  Water,  and,  having  moistened  the  i)ow(ler  with 
250  Cc.  [old  form  12  fl.  oz.]  of  the  mixture,  i)ack  it  firmly  in  a 
cylindrical  i)orcolator  ;  then  add  enough  menstruum  to  sjiturate  the 
powder  and  leave  a  stratum  above  it.     When  the  liquid  begins  to 
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drop  from  the  percolator,  close  the  lower  orifice,  and,  having  closely 
covered  the  percolator,  macerate  for  forty-eight  hours.  Then  allow 
the  percolation  to  proceed  slowly,  gradually  adding  menstruum, 
using  the  same  proportions  of  Alcohol  and  Water  as  before,  until  the 
Xanthoxylum  is  exhausted.  Reserve  the  first  900  (Jc.  [old  form  4.S 
fl.  oz.]  of  the  percolate,  and  evaporate  the  reiuainder  to  a  soft  ex- 
tract ;  dissolve  this  in  the  reserved  jjortion,  and  add  enough  men- 
struum to  make  the  Fluidextract  measure  1000  Cc.  [old  form  3 
pints] . 

Average  dose. —  30  minims  (2  Cc). 

FLUIDEXTRACTUM  ZINQIBERIS.  U.S.    Fluidextract  of  Ginger 

[EXTKACTUM    ZiNGIBERIS    FlUIDUM,  PhARM.    1890] 

Jlctric  Old  form 

*  Ginger,  in  No.  50  powder 1000  Qm.  50  oz.  av. 

Alcohol,  a  sufficient  quantity. 


To  make 1000  Cc.  3  pints 

Moisten  the  powder  with  250  Cc.  [old  form  12  fl.  oz.]  of  Alcohol, 
and  pack  it  firmly  in  a  cylindrical  percolator  ;  then  add  enough  Al- 
cohol to  saturate  the  powder  and  leave  a  stratum  above  it.  When 
the  liquid  begins  to  drop  from  the  percolator,  close  the  lower  orifice, 
and,  having  closely  covered  the  percolator,  macerate  for  forty-eight 
hours.  Then  allow  the  percolation  to  proceed  slowly,  gradually  add- 
ing Alcohol,  until  the  Ginger  is  exhausted.  Reserve  the  first  900  Cc. 
[old  form  43  11.  oz.]  of  the  percolate,  and  evaporate  the  remainder, 
at  a  temperature  not  exceeding  50°  C.  (122°  F. ),  to  a  soft  extract ; 
dissolve  this  in  the  reserved  portion,  and  add  enough  Alcohol  to 
make  the  Fluidextract  measure  1000  Cc.  [old  form  3  piut«] . 

Average  dose. — 15  minims  (1  Cc. ). 


CHAPTEE    XXVIII 


Fio.  439 


OLEORESINOUS   LIQUIDS   MADE   BY   PERCOLATION 
Oleoresinae     Oleoresins 

The  oleoresins  are  official  liquid  preparations,  consisting  princi- 
pally of  natural  oils  and  resins  extracted  from  vegetable  substances 
by  percolation  with  acetone  ;  ether  was  formerly  used  as  the  men- 
struum, but  it  was  replaced  by  acetone  in  the  IJ.  S.  Pharmacopoeia 
(8th Rev.),  because  the  latter  is  less  inflammable  and  not  so  expen- 
sive, the  oleoresin  of  cubeb  is  the  exception  in  this  class,  its  men- 
struum being  alcohol.  The  oleoresins  were  formerly  classed  with 
fluidextractvS,  but  they  ditfer  essentially  from  the  latter  :  1.  They  do 
not  bear  the  uniform  relation  to  the  drug  that  the  fluidextracts  do,  of 
gramme  to  cubic  centimeter, — the  yield  of  oleoresin  obtained  from 
the  drug  varying  according  to  the  proportion  of  oil  and  resin  natu- 
rally present.  2.  The  menstruum  (acetone)  extracts  principles  which 
are  often  insoluble  in  alcohol,  diluted  alcohol  or  water.  3.  They  are 
without  exception  the  most  concentrated  liquid  prepara- 
tions of  the  drugs  that  are  produced. 

Oleoresins  are  prepared  by  percolating  the  powdered 
drug  contained  in  a  cylindrical  percolator  provided  with 
a  cover  and  rece])ta('l(^  suitable  for  volatile  liquids,  with 
acetone  or  alcohol,  until  exhausted,  recovering  the  greater 
part  of  the  li<|uid  by  distillation,  and  exposing  the  residue 
in  a  capsule  to  spontaneous  evaporation  until  the  remain- 
ing liquid  has  evaponited.  Fig.  439  shows  a  convenient 
percolator  for  making  oleoresins.  The  poM'der  should  not 
l)e  packed  too  tightly  in  the  narrow  percolator;  the  exit 
tnbe  atTords  a  means  of  easily  reguliiting  the  flow.  A  con- 
tiuuou.s  rxtraction  appdntlits  can  be  made  of  this  ]iercolator 
by  en<'losing  the  npi)er  i);nt  in  a  suitable  cas*'  and  passing 
cold  water  b(»tween,  ananging  the  a|)i)aratus  like  a  Lie- 
big's  condenser  (see  page  140).  A  glass  tube  is  connected 
with  the  top  of  the  ])ercolator  and  the  mouth  of  the  bottle 
by  rubber  tube  connections,  and  if  the  receiving  bottle  is 
phwed  in  a  water-bath  and  the  water  gently  heated,  the 
acetone  will  evaporate  from  the  percolate,  the  vapors 
rising  in  the  tube  and  condensing  in  the  upper  part  of  the 
percolator. 

Oleoresins  which   have  not  been  evaporated  sufficiently  are  fre- 
(|nently  found   in  commerce  ;  tln'V  have   a   decided  odor  of  the  men 
strmnn,  scniietinies  of  benzin,  showing  in  the  latter  case  that  a  men- 
stniiini  which   is  an  inferior  solvent  has  been  substituted  for  the  one 
authorized  by  the  F'harma<'op<pia.     tSix  oleoresins  are  olVu'ial. 
426 
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Table  of  Official  Oleoresins 


Name 

Yield 

Dose 

Oleoresina  Aspidii 
Capsici 
Cubeba; 
Lupulini 
Piperis 
Zingiberis 

10  to  15  percent. 
5  percent. 
18  to  25  percent. 
50  percent. 

5  percent. 

6  to  8  percent. 

f.^ss  to  f.^i  (2  Cc.  to  4  Cc.) 
ini  to  n\i  (0.01  Cc.  to  0.05  Cc.) 
iriv  to  Vl\x\x  (0.3  Cc.  to  2  Cc.) 
mii  to  mv  (0.15  Cc.  to  0.3  Cc.) 
ini  t"  111'  (O-OI  Cc.  to  0.05  Cc.) 
mi  (0.05  Cc.) 

OLEORESINA   ASPIDII.  U.S.    Oleoresin  of  Aspidium 

Metrio  Old  form 

*  Aspidium,  recently  reduced  to  No.  40  powder 500  Qm.  16  oz.  av. 

Acetone,  a  sufficient  quantity 

Introduce  the  Aspidium  into  a  cylindrical  glass  percolator,  pro- 
vided with  a  stopcock,  and  arranged  with  a  cover  and  a  receptacle 
suitable  for  volatile  liquids.  Pack  the  powder  firmly,  and  percolate 
slowly  with  Acetone,  added  in  successive  portions,  until  the  Aspidium 
is  exhausted.  Eecover  the  greater  part  of  the  Acetone  from  the  pei-- 
colate  by  distillation  on  a  water-bath,  and,  having  transferred  the 
residue  to  a  dish,  allow  the  remaining  Acetone  to  evaporate  spon- 
taneously in  a  warm  place.  (The  product  is  usually  about  60  Gm. ) 
[old  form  2  fl.  oz.].     Keep  the  Oleoresin  in  a  well -stoppered  bottle. 

Note. — Oleoresin  of  Aspidium  usually  deposits,  on  standing,  a 
granular,  crystalline  substance  (filicic  acid).  This  should  be  thor- 
oughly mixed  with  the  liquid  portion  before  use. 

Average  dose. —  30  grains  (2  Gm.). 

OLEORESINA  CAPSICI.  U.  S.    Oleoresin  of  Capsicum 

Metric  Old  form 

*  Capsicum,  in  No.  40  powder 500  Qm.  32  oz.  av. 

Acetone,  a  sufficient  quantity 

Introduce  the  Capsicum  into  a  cylindrical  glass  percolator,  pro- 
vided with  a  stopcock,  and  arranged  with  a  cover  and  a  receptacle 
suitable  for  volatile  li(iuids.  Pack  the  powder  firmly,  and  percolate 
slowly  with  Acetone,  added  in  successive  portions,  until  800  Cc.  [old 
form  S  pints]  of  percolate  have  been  (►btaiiied.  Krcover  tht*  greater 
part  of  the  Acetone  from  the  percolate  l)v  distillation  on  a  water- 
bath,  and,  having  transferred  the  residue  to  a  dish,  allow  the  re- 
maining Acetone  to  evaporate  spontaneously  in  a  warm  place.  Then 
pour  off  the  liquid  portion,  transfer  the  remainder  to  a  glass  funnel 
provided  with  a  pledget  of  cotton,  and,  when  the  s<'parated  fatty 
matter  (which  is  to  be  rejected)  has  been  comi)letely  drained,  mix 
the  liquid  portions  together.  (The  product  is  u.sually  about  LT)  (Jm.) 
[old  form  l.|^  fl.  oz.].     Keej)  the  Oleoresin  in  a  well -stoppered  bottle. 

Average  dose. —  ]  grain  (0.030  Gm. ). 

OLEORESINA  CUBEB/C.  U.S.    Oleoresin  of  Cubeb 

M.tri.-  Old  form 

*  Cubeb,  in  No.  30  powder 5U0  Qm.  16  oz.  av. 

Alcohol,  a  sufficient  quantity 

Introduce  the  Cubeb  into  a  cylindrical  glass  percolator,  pack  the 
powder  firmly,  and  percolate  slowly  with  Alcohol,  added  in  successive 
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portions  until  the  Cubeb  is  exhausted.  Eecover  the  greater  part  of 
the  Alcohol  from  the  percolate  by  distillatiou  ou  a  water-bath,  and, 
having  transferred  the  residue  to  a  dish,  allow  the  remaining  Alcohol 
lO  evaporate,  with  constant  stirring,  in  a  warm  place.  (The  product 
is  usually  about  125  Gm. )  [old  form  4  11.  oz.].  Keep  the  Oleoresin 
in  a  well-stoppered  bottle. 

iN^OTE. — Oleoresin  of  Cubeb  deposits,  after  standing  for  some  time, 
a  Maxy  and  crystalline  matter,  which  should  be  rejected,  the  liquid 
portion  only  being  used. 

Average  dose. —  1^  grains  (0.500  Gm.). 

OLEORESINA   LUPULINI.  U.S.    Oleoresin  of  Lupulin 

Metric  Old  form 

♦Lupulin 500  Qm.  16  oz.  av. 

Acetone,  a  sufficient  quantit3' 

Introduce  the  Lupulin  into  a  cylindrical  glass  jiercolator,  provided 
with  a  stopcock,  and  arranged  with  a  cover  and  a  receptacle  suitable 
for  volatile  licpiids.  Press  the  powder  very  lightly,  and  percolate 
slowly  with  Acetone,  added  in  successive  portions,  until  the  Lupulin 
is  exhausted.  Eecover  the  greater  part  of  the  Acetone  from  the  per- 
colate by  distillation  on  a  water-bath,  and  having  transferred  the 
residue,  to  a  dish,  allow  the  remaining  Acetone  to  evaporate  spon- 
taneously in  a  warm  place.  (The  product  is  usually  about  250  Gm. ) 
[old  form  8  fl.  oz.].     Keep  the  Oleoresin  in  a  well -stoppered  bottle. 

Average  dose. — 3  grains  (0.200  Gm. ). 

OLEORESINA  PIPERIS.  U.  S.    Oleoresin  of  Pepper 

Metric  Old  form 

*  Pepper,  in  No.  40  powder 500  Om.  32  oz.  av. 

Acetone,  a  sufficient  quantity 

Introduce  the  Pepper  into  a  cylindrical  glass  percolator,  provided 
with  a  stopcock,  and  arranged  with  a  cover  and  a  receptacle  for  vola- 
tile liquids.  Pack  the  powder  firmly,  and  percolate  slowly  with 
Acetone,  added  in  successive  portions,  until  the  Pepper  is  exhausted. 
Eecover  the  greater  ])art  of  the  Acetone  from  the  ])er('olate  by  distilla- 
tion on  a  water-bath,  and,  having  tiansfeired  the  i-esidue  to  a  dish, 
set  this  aside  in  a  warm  i^lace  until  tlu';  remaining  Acetone  has  evapo- 
rated, and  the  deposition  of  crystals  of  ]>i]>oriiio  has  ceased.  Lastly, 
separate  the  Oleoresin  from  the  pipeline  by  straining  through  purified 
cotton.  (The  product  is  usually  about  25  Gm.)  [old  form  1^  tl.  oz.]. 
Keep  the  Oleoi-esin  in  a  well-stoppered  bottle. 

Average  dose. —  .1^  grain  (O.O.'JO  (Jin.  ). 

OLEORESINA   ZINGIBERIS.  IS.    Oleoresin  of  Ginger 

Metric  Old  form 

•alnjjer,  in  No.  60  powder 500  Gm.  16  oz.  av. 

Acetone,  n  xiifliRient  qimntity 

Introduce  tlie  (iinger  into  a  cylindiicMl  glass  i)«'r('ola1oi-,  pi'ovided 
with  a  stojx'ock,  and  arranged  with  a  cover  and  a  receptacle  suitable 
for  volatile  liquids.     PjM'k  the  powder  firmly,  and  percolate  slowly 
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with  Acetone,  added  in  successive  portions,  until  tlie  Ginger  is  ex- 
hausted. Kecover  the  greater  part  of  the  Acetone  from  the  i)ercolate 
by  distiUation  on  a  water-bath,  and,  having  transferred  the  residue 
to  a  dish,  allow  the  remaining  Acetone  to  evaporate  spontaneously  in 
a  warm  place.  (The  product  is  usually  about  30  Gm.)  [old  form 
1  fl.  oz.].  Keep  the  Oleoresin  in  a  well-stoppered  bottle. 
Average  dose. — ^  grain  (0.030  Gm. ). 


CHAPTEE    XXIX 


ACETOUS   LIQUIDS  MADE   BY   PERCOLATION 
Aceta     Vinegars 

This  class  of  preparations  is  an  old  one,  ba^•ina;  been  in  nse  since 
the  days  of  Hippocrates.  Medicated  vinegars  are  solutions  of  the 
active  principles  of  drugs  in  diluted  acetic  acid,  the  latter  being  chosen 
as  a  menstruum  because  acetic  acid  is  not  only  a  good  solvent  but 
also  possesses  antiseptic  properties. 

Diluted  acetic  acid  replaces  the  menstrua  formerly  used,  wine  and 
cider  vinegar  having  been  discarded  on  account  of  their  variable 
quality.  Acetic  acid  may  be  obtained  in  all  parts  of  the  country 
very  cheaply  and  of  unexceptionable  quality,  and  by  simple  admix- 
ture with  about  five  times  its  weight  of  water  the  menstruum  is  pro- 
duced. The  properties  of  acetic  acid  are  noticed  in  Part  IV  of  this 
work. 

Two  vinegars  are  official  at  present ;  one  is  made  from  a  drug 
which  owes  its  activity  to  alkaloids.  The  advantage  of  using  acidu- 
lous menstruum  is  apparent  in  forming  soluble  salts  with  most  of 
the  active  principles  of  drugs,  and  experience  has  proved  the  value 
of  diluted  acetic  acid  as  a  solvent  in  exhausting  drugs.  The  medi- 
cated vinegars  should  not  be  made  in  larger  quantities  than  can  be 
used  within  a  reasonable  time,  for,  although  possessed  of  most  of  the 
characters  of  permanent  preparations,  they  are  liable  to  deposit  upon 
standing. 

The  official  vinegars  are  now  uniform  in  strength  (10  percent.), 
each  containing  the  soluble  principles  from  the  drug.  They  are  both 
made  by  maceration. 

Official  Vinegars 


Name 


Ingredients 


Acetum  Opii 
Scillse 


100  Gm.  Powdered  Opium  ;  .^0  Gin.  Powdered  Myristica;  200  Gm.  Sugar,  with 

suflBcicnt  Diluted  Acetic  Acid  to  make  1000  Cc. 
100  Gm.  Squill,  No.  20  powder,  with   sufficient   Diluted  Acetic  Acid   to  make 

1000  Cc. 


Unofficial 

Vinegars 

Name 

Ingredientii 

Method  of  Preparing 

Acetum      Can- 
tbaridifi. 
Br. 

Ipecacnnn- 
hae.    Hr. 

100  Gm.  Canthnridps,  hniised  : 
Glacial  Arctic  Acid  nnd  W'n 
ter,  of  ench.  to  make  1000  Cc. 

.SO  Cc.  p'liiide.xfrnct  of  Ipecnc  ; 
100  (V.  Alcohol;  8.S0  Cc.  Di. 
luted  Acetic  Acid  (4.27  per 
cent.) 

Macerate  the  Cantharides  in  900  Cc.  equal 
))nrts  (iliiciiil  Acetic  Acid  and  Water  for 
twenty  four  hours,  then  transfer  to  a  perco- 
lator, and  add  enoiijfh  menstruum  to  make 
lOOn  Cc. 

Mix,  filter  and  add  Diluted  Acetic  Acid  to 
make  1000  Cc. 

430 
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ACETUM  OPII.  U.S.    Vinegar  of  Opium 

Jlftric  Old  form 

•Powdered  Opium 100  Qm.  366  grains 

Myristica,  in  No.  30  powder 30  Qm.  109  grains 

Sugar 200  Qm.  1  oz.  av.  182  gr. 

Diluted  Acetic  Acid,  a  sufficient  quantity,  


To  make 1000  Cc.  8  fl.  oz. 

Macerate  the  Opium  and  Myristica  iii  500  Cc.  [old  form  4  fl.  oz.] 
of  Diluted  Acetic  Acid  during  seven  days,  frequently  stirring  ;  then 
strain  through  muslin  of  close  texture,  and  express  the  liquid.  Mix 
the  residue  with  200  Cc.  [old  form  1|  tl.  oz.]  of  Diluted  Acetic  Acid 
until  a  uniform  magma  is  produced,  then  strain  and  express  again. 
Mix  and  filter  the  strained  liquids,  dissolve  the  Sugar  in  the  filtrate, 
and  pass  enough  Diluted  Acetic  Acid  through  the  filter  to  make  the 
product  measure  1000  Cc.  [old  form  8  fl.  oz.] 

Average  dose. —  8  minims  (0.5  Cc. ). 

ACETUM  SCILL/E.  U.S.    Vinegar  of  Squill 

Metric  Old  form 

*  Squill,  in  No.  20  powder 100  Qm.  3  oz.  av.  148  gr. 

Diluted  Acetic  Acid,  a  sufficient  quantity, 


To  make 1000  Cc.  2  pints 

Macerate  the  Squill  with  900  Cc.  [old  form  29  fl.  oz.]  of  Diluted 
Acetic  Acid  during  seven  days,  frequently  stirring ;  then  strain 
through  muslin,  and  wash  the  mass  on  the  strainer  with  enough 
Diluted  Acetic  Acid  to  make  the  strained  liquid  measure  nearly  1000 
Cc.  [old  form  2  pints] .  Heat  this  liquid  to  boiling,  filter  while  hot, 
and  when  cooled  add  sufiicient  Diluted  Acetic  Acid  to  make  the  prod- 
uct measure  1000  Cc.  [old  form  2  pints.] 

Average  dose. — 15  minims  (1  Cc. ). 


CHAPTEE    XXX 

SOLID   PREPARATIONS   MADE   BY   PERCOLATION 

Extracta     Extracts 

Extracts  are  solid  or  semi-solid  preparations  produced  by  evapo- 
rating solutions  of  vegetable  principles.  The  solutions  may  be  made 
by  percolating  the  drug  with  water,  alcohol,  diluted  alcohol  of  vari- 
ous strengths,  ether,  diluted  acetic  acid,  or  diluted  solution  of 
ammonia,  and  the  extracts  made  from  such  percolates  are  termed  re- 
spectively aqueous,  alcoholic,  hydro-alcoholic,  ethereal,  acetic,  or  ammo- 
niated  extracts.  In  addition  to  this,  the  juices  of  fresh  plants  ex- 
tracted by  contusion  and  expression  are  evaporated,  and  such  extracts 
are  frequently  called  Sued  spissati,  or  insjjissated  juices. 

Preparation  of  Inspissated  Juices. — The  variation  in  the  amount 
of  extractive  matter  afforded  by  expressing  fresh  plants  is  so  great 
that  the  quality  of  this  class  of  extracts  is  necessarily  very  uncertain. 
Although  alcoholic  extracts  are  also  subject  to  variations,  experience 
has  shown  that  they  are  much  more  reliable,  when  projierly  made, 
than  extracts  prepared  from  expressed  juices.  For  this  reason  in- 
spissated juices  were  not  recognized  in  tlie  U.  S.  Pharmacopoeia  (8th 
Eev. ).  The  inspissated  juices  most  largely  consumed  in  America 
are  made  in  Great  Britain,  and  the  general  formula  of  the  British 
Pharmacopoeia  is  appended  : 

Bruise  the  fresh  plant  in  a  mortar,  press  out  the  juice,  and  heat  it 
gradually  to  130°  F.,  and  separate  the  green  colouring  matter  by  a 
calico  filter.  Heat  the  strained  liquid  to  200°  F.  (to  coagulate  the 
albumen)  and  filter  again.  Evai)orate  the  filtrate  by  a  water-bath  to 
the  consistence  of  a  thin  syrup  ;  add  to  it  the  green  colouring  matter 
previously  separated  and  pas.s(Ml  thiough  a  liair-sieve,  stir  the  wliole 
together,  and  evaporate  at  a  temperature  not  exceeding  140°  F.  to 
the  consistence  of  a  soft  extract.  Foui-  extracts  from  fresh  i>lants  or 
parts  of  plants  are  official  in  the  British  I'harmacopceia  as  follows  : 
green  extract  of  belladonna,  green  extract  of  hyoscyamus,  extract  of 
colchicum,  and  extract  of  taraxacum. 

Prof.  Herrara  has  proposed  a  i)laii  of  making  extracts  without  the 
use  of  much  heat, — hj/  freeziur/  the  Juices.  lie  finds  that  by  compress- 
ing the  frozen  juice  the  expi'«'ssed  li(|nid,  or  mother-li(|Uor,  is  greatly 
strengtheiK'd,  \]w  watei-  Ix'ing  largely  rejn(»\-ed  as  i(M*,  which  remains 
in  the  press-clot li,  and  the  concenl rated  juice  is  then  diied  by  ex- 
posure on  plates  to  the  sun. 

Tlie  jxTcolates,  or  expresse(l  jnices  of  drugs,  contain,  in  addition 
to  tlie  active  prim-iples,  certain  inert  snl)stances,  which  exist  in  tlie 
liquids  in  varying  (|uantities.  The  amount  of  inert  matter  found  in 
the  extract  depends  laig<'ly  U])on  the  mani|)ulation,  but  llie  comj)osi- 
tion  of  extra<ts  also  \aries  witli  the  nature  of  the  drug,  the  character 
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of  the  solvent,  and  the  mode  of  preparation.  The  object  is  generally 
to  obtain  as  much  of  the  active  principle  of  the  plant,  with  as  little 
of  the  inert  matter,  as  possible  ;  though  sometimes  it  may  be  desira- 
ble to  separate  two  active  ingredients  from  each  other,  when  their 
effects  upon  the  system  are  materially  different ;  this  may  be  partially 
accomplished  by  employing  a  menstruum  which,  while  it  dissolves 
one,  leaves  the  other  untouched.  The  pfoximate  principles  most 
commonly  present  in  extracts  are  gum,  Hugar,  starchj  tannin,  extractive, 
chlorophyl,  coloring -matter,  salts,  and  the  peculiar  principles  of  plants ; 
to  which,  when  a  spiritous  solvent  is  employed,  may  usually  be 
added  resinous  substances,  fatty  matter,  and  frequently  more  or  less 
volatile  oil,  gum  and  starch  being  excluded  when  the  menstruum  is 
strong  alcohol.  Inert  fixed  oil  or  fat  is  often  removed  from  powdered 
drugs  by  previous  percolation  with  ether  or  petroleum  benzin  ;  these 
liquids  do  not,  as  a  rule,  extract  the  active  principles,  and  thus  a  dry 
powdered  extract  can  be  made. 

Extractive. — It  has  long  been  known  that  in  most  vegetable  bodies 
there  is  a  substance,  soluble  both  in  water  and  in  alcohol,  which,  in 
the  preparation  of  extracts,  undergoes  chemical  change  during  the 
process  of  evai3oration,  imparting  to  the  liquid,  even  if  originally 
limpid,  first,  a  greenish,  then  a  yellowish-brown,  and  ultimately  a 
deep  brown  color,  and  becoming  itself  insoluble.  This  substance  has 
received  the  appropriate  name  of  extractive,  derived  from  its  frequent 
presence  in  extracts.  Its  existence  as  a  distinct  principle  is  denied, 
or  at  least  doubted,  by  some  chemists,  who  consider  the  phenomena 
supposed  to  result  from  its  presence  as  depending  upon  the  mutual 
reaction  of  other  principles.  The  most  important  property  of  ex- 
tractive is  its  disposition  to  pass,  by  the  influence  of  atmosplieric  air 
at  a  high  temperature,  into  an  insoluble  substance.  If  a  vegetable 
infusion  or  decoction  be  evaporated  in  the  o})en  air  to  the  consistence 
of  an  extract,  then  diluted,  filtered,  and  again  evaporated,  and  the 
process  repeated  so  long  as  any  insoluble  matter  is  formed,  the  whole 
of  the  extractive  will  be  separated  from  the  liquid,  while  the  other 
ingredients  may  remain.  If  chlorine  be  passed  through  an  infusion 
or  decoction,  a  similar  precipitate  is  formed  Mitli  much  greater 
rapidity.  The  change  is  usually  ascribed  to  the  absorption  of  oxygen 
by  the  extractive,  which  has,  therefore,  been  called,  in  its  altered 
condition,  oxidized  extractive  ;  but  De  Saussure  ascertained  that, 
though  oxygen  is  absorbed  during  the  process,  an  equal  measure  of 
carbonic  acid  gas  is  given  out,  and  the  oxygen  and  hydrogen  of 
the  extractive  unite  to  form  water  in  such  a  manner  as  to  leave  the 
principle  richer  in  carbon  than  it  was  originally.  The  name  of 
oxidized  extractive  is,  therefore,  obviously  incorrect  ;  and  Berzelius 
long  ago  proposed  to  substitute  for  it  that  of  apotJiem,  synonymous 
with  deposit.  According  to  Berzelius,  apothem  is  not  completely 
insoluble  in  water,  but  imparts  a  slight  color  to  that  li((uid  when  cold, 
and  is  rather  more  soluble  in  boiling  water,  which  lu'comes  turbid 
upon  cooling.  It  is  still  more  soluble  in  alcohol,  and  is  lre«'ly  dis- 
solved by  solutions  of  the  alkalies  and  alkaline  carbonati's,  from 
which  it  is  precipitated  by  acids.  It  Inus  a  great  tendency,  when  pre- 
cipitated from  solutions,  to  unite  with  otlier  principles  and  to  carry 
them  along  with  it,  thus  acquiring  properties  somewhat  dilferent 
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according  to  the  source  from  which  it  is  obtained.  In  this  way,  also, 
even  when  the  extractive  of  a  plant  is  itself  medicinally  inert,  its 
conversion  into  apothem  may  be  injurious  by  causing  a  precipita- 
tion of  a  portion  of  the  active  principle  ;  and  in  practical  phar- 
maceutical operations  this  change  should  always,  if  possible,  be 
avoided. 

Variable  Quality  of  Extracts. — It  is  evident  that  there  must  he  great 
variation  in  the  quality  of  extracts  of  pilular  consistence  as  found  in  com- 
merce, for,  whether  made  by  any  of  the  processes  commonly  employed, 
or  by  a  special  patented  process,  the  lack  of  a  fixed  standard  to  de- 
termine the  amount  of  moisture  which  is  to  remain  in  the  extracts 
renders  them  very  variable  in  strength.  The  Pharmacopoeia  is  neces- 
sarily compelled  to  avoid  specifying  an  exact  limit  in  this  respect, 
and  the  approximate  standard  of  '^pilular  consistence^^  has  been 
adopted.  The  powdered  extracts  are  more  stable  and  the  prepara- 
tions considered  in  another  place,  called  abstracts,  have  a  great  advan- 
tage over  extracts  in  this  respect.  It  should  be  said  in  addition  that 
the  variation  in  the  strength  of  extracts  of  pilular  consistence  does 
not  cease  even  after  their  manufacture.  The  exposure  to  the  air 
to  which  they  are  subjected  in  dispensing,  particularly  if  kept  in 
the  customary  open  queen's- ware  jars,  causes  loss  of  moisture,  and 
they  become  hard,  and  consequently  stronger,  in  proportion  to  the 
quantity  of  moisture  that  is  thus  lost ;  this  loss  may  in  some  cases 
amount  to  as  much  as  25  percent.  In  moist  climates,  however,  some 
extracts  absorb  moisture  and  become  thinner.  One  of  the  advantages 
of  powdered  extracts  is  that  thej^  may  be  kept  in  tightly  corked  vials, 
and  thus  protected  from  moisture.  The  greatest  variation  in  the  com- 
mercial extracts,  however,  arises  from  the  difference  in  the  alcoholic 
strength  of  the  menstruum  employed.  This  may  be  best  illustrated 
by  taking  the  case  of  extract  of  jalap.  Alcohol  always  dissolves  the 
active  principles,  while  water  is  the  best  solvent  for  those  that  are 
inert.  If  a  manufacturer  in  making  extract  of  jalap  uses  equal  parts 
of  alcohol  and  water,  he  will  obtain  twice  as  much  extract  as  the 
manufacturer  who  simply  uses  alcohol ;  but  the  alcoholic  extract  or 
resin  has  twice  the  strength  of  the  hydro-alcoholic  extract,  and  is 
worth  double  the  price,  because  it  has  been  shown  by  actual  experi- 
ment that  the  aqueous  extract  of  jalap  is  absolutely  inert  even  in 
doses  of  two  hundred  and  forty  grains.  The  difference  between  the 
relative  merits  of  alcoholic  and  aqueous  extracts  does  not  so  clearly 
appear  in  many  of  the  extracts  as  in  the  instance  just  noted,  but  it  is 
shown  in  such  important  extracts  as  those  from  belladonna,  hyoscy- 
amus,  digitalis,  etc.,  for  here  the  strength  depends  largely  upon  the 
menstrua  used  in  exhausting  them,  water  removing  the  inert  princi- 
l)le8,  starch,  gum,  albumen,  sugar,  salt,  etc.  The  relative  value  of 
commercial  extracts  must  dei)end  upon  the  amount  of  active  j)rinciples 
])resent ;  and  as  the  manufacturci-  iicvor  stairs  u])on  the  lalx'l  the  men- 
struum that  he  has«Mni>l<»yed  in  making  the  ex  tiact,  noi- the  yield  of  the 
extract  from  th«'  ding  from  which  it  is  pi«>|»ai«'(l,  and  as  each  manu- 
facturer often  uses  the  menstinnm  that  h«'  thinks  Ix'st,  tlie  ])harmacist 
and  pljysician  have  no  means  of  knowing  the  dose  of  the  extiaet,  nor 
can  they  usually  form  any  correct  judgment  of  its  value  without  a 
therapeutical  experiment  or  analytictil  jussjiy.     It  will  be  seen,  there- 
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fore,  from  the  foregoing  considerations  that  extracts  are  among  the 
most  unrelkible  of  all  classes  of  preparations.  It  is  greatly  to  be 
regretted  that  manufacturers  do  not  strictly  adhere  to  the  menstrua 
directed  in  the  Pharmacopoeia,  for  the  sake  of  securing  uniformity, 
if  for  no  other  reason. 

Preparation  of  Extracts. — The  manipulations  necessary  to  produce 
extracts  have  been  considered  under  the  vai-ious  heads  of  Macera- 
tion, Expression,  Percolation,  Decoction,  Infusion,  Evaporation,  Use 
of  Steam  Heat,  Vacuum  Apparatus,  etc.  The  special  precautions 
necessary  for  each  extract  will  be  noticed  in  the  official  working  for- 
mulas which  follow.  The  details  of  the  formulas  vary  so  much  that 
a  general  formula  is  of  little  value,  except  to  serve  as  a  type  for  the 
alcoholic  extracts,  which  resemble  one  another  more  closely  than  do 
any  of  the  others. 

Preservation  of  Extracts. — The  general  practice  is  to  take  no  es- 
pecial care  in  the  preservation  of  soft  extracts.  This  arises  from  the 
incorrect  impression  that  they  are  permanent  preparations  and  do  not 
need  it.  The  manufacturers  seal  the  jars  or  bottles  which  contain 
them,  because  experience  has  compelled  them  to  be  very  careful  about 
this,  to  avoid  loss  in  transportation, — in  the  case  of  soft  extracts, 
through  inversion  of  the  jar.  The  loosely  fitting  covers  to  the  jars 
permit  the  exposure  which  causes  the  variation  above  noticed,  and  it 
is  impracticable  for  the  pharmacist  on  every  occasion  to  seal  the  jar 
immediately  after  he  has  used  a  portion  of  the  extract.  Several  ex- 
pedients have  been  suggested  to  overcome  these  difficulties.  It  is 
good  practice  to  enclose  the  jar  in  a  tightly  fitting  tin  can,  or  to  put 
the  extract  in  a  jar  with  a  screw-cap  cover  which  has  a  thin  cork  disk 
in  the  top  to  aid  in  making  a  tight  joint. 

Powdered  Extracts — These  extracts  are  largely  superseding  soft 
extracts  for  reasons  given  in  a  preceding  paragraph  ;  the  difficulty 
of  making  them  arises  from  the  injurious  influence  of  heat  upon  con- 
centrated percolates  of  organic  substances,  but  by  the  use  of  vacuum 
apparatus,  suitable  absorptive  diluents  and  care  they  can  be  made 
successfully. 

General  Formula  for  Powdered  Extracts. — Evaporate  the  Fluid- 
extract  of  the  drug  at  a  temperature  not  exceeding  70°  C.  (158°  F.) 
with  constant  stirring,  to  complete  dryness.  Reduce  the  product  to 
a  fine  powder  and  add  enough  powdered  glycyrrhiza  to  make  the 

finished  extract  weigh  Gm.     Mix  thoroughly.     Permissic^n  is 

given  by  the  U.  S.  P.  (8th  Rev.)  to  use  instead  of  powdered  glycyr- 
rhiza the  dried  and  powdered  marc  from  the  sjime  drug. 

Powdered  extracts  should  be  kept  in  tightly  dostnl  vials  and  in  a 
cool  place. 

General  Formula  for  Alcoholic  Extracts. — Percolate  the  ]>ow- 
dered  drug  with  the  menstruum  directed,  until  it  is  exhausted  ; 
reserve  the  first  third  of  the  percolate,  evaporate  tl>e  remainder  at  a 
temperature  not  exceeding  50°  C.  (122°  F.  )  until  it  weighs  10  per- 
cent, of  the  weight  of  the  drug.  Mix  this  willi  the  reserved  portion, 
and  evaporate  both  at  the  above  teniperatnre  to  a  i)ihilar  consistence. 
Or,  instead  of  reser\iiig  a  part  of  the  j)ereolate,  the  whole  (plant ity 
is  distilled  until  the  alcohol  is  recovered,  and  the  residue  evaporated 
to  a  pilular  consistence.     In  the  case  of  those  extracts  which  are  apt 
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to  become  hard,  10  percent,  of  glycerin  may  be  added  to  enable 
them  to  retain  their  consistence. 

Official  Extracts. — The  official  extracts  are  twenly-eight  in  nnmber. 
Of  these,  seventeen  are  directed  to  be  made  with  alcoholic  menstrua 
of  various  strengths, — viz.,  Extracts  of  Belladonna  Leaves,  Cannabis 
ludica,  Cascara  Sagrada,  Cimicifnga,  Colocynth,  Compound  Colo- 
cynth,  Digitalis,  Ergot,  Euonymus,  Hyoscyamus,  Leptandra,  Phy- 
sostigma,  Khubarb,  Scopola,  Stramonium,  Sumbul,  and  Taraxacum. 

Nine  official  extracts  are  made  with  aqueous  menstrua, — viz.. 
Extracts  of  Aloes,  Haematoxylon,  Gentian,  Opium,  Krameria,  Malt, 
Quassia,  Glycyrrhiza,  and  Pure  Extract  of  Glycyrrhiza.     Of  these, 

One  extract  is  percolated  with  water  containing  5  percent,  of 
ammonia  water, — i.e.,  Pure  Extract  of  Glycyrrhiza. 

Two  extracts  are  made  with  a  menstruum  composed  of  water  con- 
taining official  acetic  acid, — i.e.,  Extract  of  Colchicum  Corm  and 
Extract  of  Nux  Vomica. 

Nine  extracts  are  made  by  evaporating  fluidextracts, — i.e,  Extracts 
of  Cimicifuga,  Digitalis,  Euonymus,  Hyoscyamus,  Leptandra,  Ehu- 
barb,  Scopola,  Stramonium,  and  Sumbul. 

One  extnict  is  made  by  mixing  extracts  with  aromatics,  etc, — i.e., 
Compound  P^xtract  of  Colocynth. 

Ten  powdered  extracts  are  official  in  the  U.  S.  Pharmacopoeia  (8th 
Revision). 


Official  Extracts  arranged  according  to  the  Strength  of  their  Menstrua,  with 
Manipulative  Notes 


Name  and  Menstruum 


Alcoholic 

Extr!M;tum     Canna- 
bis Indicac 

Cimicifugic 


Pbysostigmatis 


Mcohnl.  4  ; 

Water,  1 
Extravtum     Euony- 
tni 


a 

u 

^^ 

■a 

c  E 

'f 

a« 

(h 

o  ° 

O 

a 

2> 

£>o 

a> 

'-S  o 

a 

E^ 

O' 

20 

300 

60 

250 

80 

400 

40 

350 

900 


<I00 


800 


Process  and  Not«i8 


Percolate  to  exhaustion,  after  forty-eight  hours 
maueration,  distil  off  the  alcohol,  and  evaporate 
to  a  pilular  consistence 

Made  by  evaporatinij  100  Cc.  of  Fluidextract  of 
Cimicifuga,  witii  constant  stirrinjr.  ti'  ilrj-ness, 
at  a  temperature  not  exceeding  70°  (\  (158° 
F.),  powdering  the  product,  ad<ling  enough 
powdered  (Jlyeyrrhi/.a  to  make  the  Extract 
weigh  25  <Jni.,  and  mixing 

Percolate  1000  (Jin.  of  drug  to  exhaustion,  after 
forty-eight  hours  maceration,  reserve  900  Cc. 
of  percolate,  evaporate  the  remainder  to  100 
Co.,  mix  with  reserved  portion,  and  evaporate 
the  mixed  liquids  to  a  pilular  consistence,  at  a 
tempcnilurc  not  exceeding  50°  C.  (122°  F.). 
Assay  and  add  sufficient  sugar  of  milk,  if  ne- 
cessary, to  reduce  it  to  the  standard  of  2  per- 
cent, of  ether-soluble  alkaloids 

Made  by  evaporating  100  Cc.  of  Fluidextract  of 
Euonymus,  with  constant  stirring,  to  dryness, 
at  a  temperature  not  exceeding  70°  ('.  (158° 
F.),  powdering  the  ])roducf,  adding  enough 
powdered  (Hycyrrhiza  to  make  the  Extract 
weigh  25  Oni.,  and  mixing 
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Official  Extracts — Continued 


Name  and  Menstruum 


Extractum  Rhei 


Scopolas 


Alcohol,  3  ; 
Water,  J 

Extractum    Leptan- 
drae 


Suuibul 


Alcohol,  5 ; 
Water,  2 

Extractum  Ergotae 


Alcohol,  2; 
Water,  I 

Extractum       lU'lla 
donna;  Folioruii' 


Hyoscyami 


Stramonii 


Diluted  Alcohol 

Extractum        l>igi- 
talis 


.30 


40 


40 


30 


40 


i« 


.a 

5>0 


60 


60 


40 


60 


400 


350 


400 


400 


500 


d  o 
"o  "^ 

^  d)  Cm 

S>  o 

c  *  a 


400 


400 


400 


400 


Process  and  Notes 


750  Made  by  evaporating  100  Co.  of  i'luidextract  of 
Rhubarb,  with  constant  stirring,  to  a  pilular 
consistence,  at  a  temperature  not  exceeding  60° 
C.  (122°  F.) 
800  Made  by  evaporating  100  Cc.  of  Fluidextract  of 
Scopola,  with  constant  stirring,  to  a  pilular  con- 
sistence, at  a  temperature  not  exceeding  50°  C. 
(122°  F.),  assaying  and  adding  sufficient  sugar 
of  milk,  if  necessary,  to  reduce  it  to  the  stand- 
ard of  2  percent,  of  mydriatic  alkaloids 

850  Made  by  evaporating  100  Cc.  of  Fluidextract  of 
Leptandra,  with  constant  stirring,  to  dryness,  at 
a  temperature  not  exceeding  70°  C.  (158°  i".), 
powdering  the  product,  adding  enough  pow- 
dered Glycyrrhiza  to  make  the  Extract  weigh 
25  Gm.,  and  mixing  . 

850  Made  by  evaporating  100  Cc.  of  Fluidextract  of 
Sumbul,  with  constant  stirring,  to  a  pilular 
consistence,  at  a  temperature  not  exceeding  70° 
C.  (158°  F.) 

Percolate  1000  Gm.  of  drug  to  exhaustion,  after 
forty-eight  hours  maceration,  evaporate  the 
liquid  to  250  Gm.,  at  a  temperature  not  ex- 
ceeding 50°  C.  (122°  F.),  and  add  250  Cc.  of 
Water.  When  cold,  add  50  Cc.  of  Diluted  Hy~ 
drochloric  Acid  and  set  aj^ide  for  twenty-four 
hours,  then  filter,  add  8.5  Gm.  of  Monohy- 
drated  Sodium  Carbonate,  evaporate  the  liquid 
at  the  above-named  temperature  to  150  Gm., 
add  12.5  (Jni.  of  Glycerin,  and  continue  evap- 
oration until  the  Extract  is  reduced  to  125 
Gm. 


900  Percolate  1000  Gin.  of  drug  to  exhaustion,  after 
forty-eight  hours  maceration,  reserve  900  Cc. 
of  percolate,  evaporate  the  rcmaintler  to  100  Cc, 
mix  with  reserved  portion  and  evaporate  the 
ini.xed  liquids  to  a  jjilular  consistence  at  a  tem- 
perature not  exceeding  50°  C.  (122°  F.).  As- 
say and  add  sufficient  sugar  of  milk,  if  neces- 
sary, to  reduce  it  to  the  standard  of  1.4  percent. 
of  mydriatic  alkaloids 

800  Made  by  evaporating  100  Cc.  of  Fluidextract  of 
Hyoscyamus,  with  constant  stirring,  to  a  pilular 
consistence,  at  a  temperature  not  exceeding  50° 
C.  (122°  F. ),  assaying  and  adding  suflScient 
sugar  of  milk,  if  necessary,  to  reduce  it  to  the 
standard  of  0.3  percent,  of  mydriatic  alkaloids 

800  Made  by  evaporating  100  Cc.  of  Fluidextract  of 
Stramonium,  with  constant  stirring,  to  a  pilu- 
lar consistence,  at  a  temperature  not  exceeding 
50°  C.  (122°  F.),  a.«saying  an<l  adding  sufficient 
sugar  of  milk,  if  necessary,  to  reduce  it  to  the 
standard  of  1.4  percent,  of  mydriatic  alkaloids 

850  Made  by  evaporating  100  Cc.  of  Fluidextract  of 
Digitalis,  with  constant  stirring,  to  a  pilular 
consistence,  at  a  temperature  not  e.\eeediDe 
50°  C.  (122°  F.) 
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Official  Extracts — Continued 


Name  and  Menstruum 


Extractum  Colo- 
cynthidis  (freed 
from  seeds) 

Alcohol,  1  ; 
Water,  7 

Extractum   Rhamni 
Purshiana3 


Taraxaci 


Acetic  Acid,  Water 

Extractum    Colchic-i 
Cormi 


Nucis  Vomica) 


Water 

Extractum  Aloes 


Heematoxyli 


Malti 


Opii 


Coarse 
powder 


60 


30 


60 


20 


Rasped 


t-i 


400 


250 


500 


400 


=  s  a 

2  Cc; 
& 


850 


750 


Process  and  Notes 


Macerate  for  four  days,  express  and  strain  the 
tincture  through  flannel,  percolate  the  residue, 
distil  the  mixed  tinctures  to  recover  the  al- 
cohol, evaporate  the  residue  to  dryness,  and 
make  it  into  a  powdered  Extract 

Percolate  1000  Gm.  of  drug  to  exhaustion,  after 
forty-eight  hours  maceration,  reserve  the  num- 
ber of  cubic  centimeters  directed,  evaporate  the 
remainder  to  the  consistence  of  syrup,  add  the 
reserved  portion,  and  continue  the  evaportion  to 
dryness,  at  a  temperature  not  exceeding  70°  C. 
(158°  F.).  Finally,  powder  the  product,  add- 
ing enough  powdered  Glycyrrhiza  to  make  the 
Extract  weigh  250  Gm.,  and  mix 

Percolate  to  exhaustion,  after  twenty-four  hours 
maceration,  and  evaporate  the  liquid,  on  a 
water-bath,  to  a  pilular  consistence 

Percolate  to  exhaustion  with  17.8  percent,  of 
official  Acetic  Acid,  after  fortj'-eight  hours 
maceration,  and  evaporate  the  liquid  to  a  pilular 
consistence,  at  a  temperature  not  exceeding  80° 
C.  (176°  F.).  Assay  and  add  suflicient  sugar 
of  milk,  if  necessary,  to  reduce  it  to  the  stand- 
ard of  1 .4  percent,  of  colchicine 

Percolate  1000  Gm.  of  drug  to  exhaustion  with 
27.7  jiercent.  of  official  Acetic  Acid,  after  forty- 
eight  hours  maceration,  reserve  the  number  of 
cubic  centimeters  directed,  evaporate  the  re- 
mainder to  a  soft  e.vtract,  add  this  to  the  re- 
served portion,  and  sufficient  water  to  make  the 
liquid  measure  900  Cc.  Add  3000  Cc.  of  Al- 
cohol, shake  and  set  aside  for  twenty-four  hours 
with  occasional  agitation  ;  then  filter  and  evap- 
orate, on  a  water-bath,  to  dryness.  Assay  and 
add  sufficient  sugar  of  niiljt,  if  necessary,  to  re- 
duce it  to  the  standard  of  5  percent,  of  strych- 
nine.    Finally,  powder  and  mix 

Macrrntr  in  boiling  water,  with  stirring, 
allow  mixture  to  stand  for  twelve  hours, 
decant  the  liquid,  an<l  evaporate  to  dryness 

Macerate,  with  cold  water  for  forty-eight 
hours,  then  boil  (avoiding  the  use  of  me- 
tallic vessels)  until  one-half  the  water  has 
evai)orated,  strain  the  decoction  while  hot, 
and  evaporate  to  dryness 

Mar.ralc  1000  Gm.  of  Malt  with  1000  Go.  of 
water  for  six  hours,  then  aild  4000  Cc.  of 
warm  water,  digest  for  one  hour  at  a  tem- 
perature not  exceeding  55°  C.  (131°  F.). 
i^train  with  strong  expression  and  evapo- 
rate the  li(|uid  at  a  temperature  not  ex- 
ceeding 55°  ('.  (131°  F.)  to  the  consistence 
of  thick  honey 

Mnrrratr,  with  occasional  agitation,  in  cold 
water  during  twelve  hours,  filter,  evapo- 
rate the  filtrate  on  a  water-bath,  assay,  and 
add- sufficient  sugar  of  milk,  if  necessary, 
to  reduce  it  to  the  standard  of  20  percent, 
of  morphine.     Finally,  powder  and  mix 
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Official  Extracts — Continued 


Vame  and  Menstruum 


Extractum  Gen- 
tianae 


Glyoyrrhizae     Pu- 
rum 


Krameriae 
Quassias 

Glycyrrhizae 


Colocynthidis 
Compositum 


20 


20 


40 
20 


.  a 


400 


1000 


300 
400 


4)  O 

«8 


«  5  60 

111 


Compound  Extract 

Extract  of  Colocynth, 
160  Gm.  ;  Purified 
Aloes,  500  Gm.  ;  Car- 
damom, No.  60  pow- 
der, 60  Gm.  ;  Resin 
of  Scammony,  in  fine 
powder,  140  Gm.  ; 
Soap,  dried  and  in 
coarse  powder,  140 
Gm. ;  Alcohol,  100  Co. 


Process  and  Not«>B 


Percolate  to  exhaustion,  after  twenty-four  hours 
maceration,  boil  the  liquid  until  reduced  to 
three-fourths  of  its  weight,  strain,  and  evapo- 
rate, on  a  water-bath,  to  a  pilular  consistence 

Percolate  to  exhaustion,  after  twenty-four  hours 
maceration  with  water,  containing  about  5  per- 
cent, of  Ammonia  Water,  to  dissolve  the  Gly- 
cyrrhizin,  evaporate  the  liquid  to  a  pilular  con- 
sistence, and  add  5  percent,  of  its  weight  of 
Glycerin 

Percolate  to  exhaustion,  heat  the  liquid  to  the 
boiling  point,  strain,  and  evaporate  to  dryness, 
at  a  temperature  not  above  70    C.  (158°  F. ) 

Percolate  to  exhaustion,  reduce  the  liquid  to 
three-fourths  of  its  weight  by  boiling,  strain, 
and  evjiporate  to  dryness,  on  a  water-bath,  and 
add  sufficient  sugar  of  milk  to  make  the  Ex- 
tract weigh  100  Gm.  for  every  1000  Gm.  of  drug 
taken.     Mix  and  reduce  to  fine  powder 

Commercial  Extract  in  rolls  :  not  less  than  60 
percent,  of  it  should  be  soluble  in  cold  water 

Melt  the  Aloes  with  the  aid  of  heat,  add  the  Al- 
cohol, Soap,  Extract  of  Colocynth,  and  Resin 
of  Scammony,  maintain  a  temperature  not  ex- 
ceeding 120"^  C.  (248°  F.)  until  homogeneous, 
withdraw  the  heat  and  add  the  Cardamom  ;  when 
cold,  reduce  the  product  to  a  Jine powder 


Extracts   {of  pilular  consistence) 


Extractum  Belladonnae  Foliorum 
Cannabis  Indicae 
Colchici  Cormi 
Digitalis 
Ergota; 
Gentianie 
Qlycyrrhizae  Purum 


Extractum  Ilyoscyami 
Maiti  (thick  honey) 
Rhei 
Scopolae 
Stramonii 
Sumbul 
Taraxaci 


Extractum  Aloes 
Glycyrrhizae 


Extracts  (soUd) 

I  Extractum  Hspraatoxyli 

I  Krameriae 


Extractum  Cimicifugae 
Colocynthidis 
Colocynthidis  Compositum 
Euonymi 
Ijeptandrae 


Extracts    (poirderrd) 

Extractum  Xucis  VomicsB 
Opii 

Physostigmaf  is 
Quassiiv 
Rhamni  Purshianae 
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Unofficial  Extracts 


Name 


Extrnctuin  Aco- 
niti.    U.S.  P. 
1890 


Aloes  Barbaden- 
sis.  Br. 


Anthemidis.  Br. 


Arnica)  Radicis. 
U.S.  P.  1890 


Belladonnae  Vi- 
ride.  Br. 


Cinchonse. 

U.S.  P.  1890 


Colchici.  Br. 


Conii.  U.S.  P. 
1890 


Iridis.  U.S.  P. 
1890 


60 


60 


60 


40 


60 


°5 

^1 


400 


400 


350 


400 


S| 


Pm'Z 


=  |3 


900 


900 


900 


Menstruum 


Alcohol 


Boiling  Water 


Water 


Diluted  Alco- 
hol 


Alcohol,     75; 
Wiitcr,     25; 
fiiiishin,!:; 
with  Diluted 
Alcohol 


Dilutcl  Alco. 
hot 


Alcohol 


Percolate  1000  Gm.  of  Aconite  to  ex- 
haustion, after  forty-eight  hours 
maceration,  reserve  900  Cc.  of  perco- 
late, evaporate  the  remainder  to 
100  Cc,  mix  with  the  reserved  por- 
tion and  evaporate  the  mixed  liquids 
to  a  pilular  consistence  at  a  tempera- 
ture not  exceeding  50°  C.  (122°  F.) 

Add  1000  Gm.  of  Barbadoes  Aloes  to  10 
liters  of  boiling  Water  and  mix  thor- 
oughly ;  set  it  aside  for  twenty-four 
hours,  decant,  strain,  and  evaporate 
the  liquid  to  dryness  at  a  tempera- 
ture not  exceeding  60°  C.  (140°  F.) 

Boil  1000  Gm.  of  Chamomile  Flowers 
with  10  liters  of  AA'ater  until  reduced 
to  about  5  liters,  strain,  press,  filter 
the  liquid,  and  then  evaporate  to  a 
soft  extract.  Finally,  add  2  Cc.  Oil 
of  Chamomile  and  mix 

Percolate  1000  Gm.  of  Arnica  Root  and 
continue  the  operation  as  directed 
under  Extractum  Aconiti 

Bruise  the  fresh  leaves  and  young 
branches  of  Belladonna  in  a  mortar,' 
press  out  the  juice  and  heat  to  54.4° 
C.  (i:?0°  F.).  Separate  the  green 
coloring  matter  by  straining,  and 
evaporate  the  strained  liquid,  after 
heating  to  93.3°  C.  (200''  F.)  and 
filtering,  to  a  thin  syrupy  consist- 
ence. Then  add  the  green  coloring 
mutter  and  evaporate  the  whole,  at  a 
temperature  not  exceeding  60°  C. 
(140°  R).  to  a  soft  extract 

Percolate  1000  (Jni.  of  Cinchona  to  e.x- 
haustion,  after  forty-eight  hours 
maceration,  using  first,  4000  Cc.  of 
menstruum  made  from  Alcohol,  3  ; 
Water,  1,  and  finisliing  with  Diluted 
Alcohol.  Distil  the  Alcohol,  and 
evaporate  the  residue  on  a  water-bath 
to  a  jiilular  consistence 

Cr\ish  fresh  Colchicum  Corm,'",  de- 
prived of  their  coats  ;  press,  set  the 
lii|iiid  aside,  decant  clear  jiortion, 
heat  to  10(1°  C.  (212°  F.),  strain  and 
evaporate  to  a  soft  extract  at  a  tem- 
j)eriiture  not  exceeding  71.1°  C. 
(160°  F.) 

Add  2  jiercent  of  Acetic  Acid  (36  per- 
cent.) to  the  first  1000  Cc.  of  men- 
struum used,  percolate  1000  (im.  of 
Conium,  and  continue  the  operation 
as  directed  unilcr  Kxtractum   Aconiti 

Percolate  1000  (iin.  of  Iris  to  exhaus- 
tion, litter  forty-eight  hours  macera- 
tion, liistil  the  Alcohol  from  the 
tincture,  and  evaporate  the  residue, 
on  a  water  bath,  to  a,  pilular  con- 
sistence 
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Unofficial  Extracts — Continued 


'■ 

a 

..  _ 

u 

|m 

o 

la 

i  fe  M 

PL, 

'rt 

a.£  p^ 

Name 

■s 

-a- 

^,« 

Menstruum 

ProcesB 

s 

>>o 

^>o 

i 

a 

'5  ^ 

£ 

O" 

o- 

Extractuin,    .Ja- 

60 

350 

900 

Alcohol 

Percolate  1000  Gm.  of  Jalap  and  con- 

lapae. U.S.  P. 

tinue  the  operation  as  directed  under 

1890 

Extractum  Aconiti 

Juglandis. 

30 

400 

Diluted  Alco- 

Percolate  1000    Gm.   of  Juglans  and 

U.  S.  P.  1890 

hol 

continue  the  operation  as  directed 
under  Extractum  Iridi.s 

Podophylli. 

60 

300 

Alcohol,  80  ; 

Percolate  1000  Gm.   of  Podophyllum 

U.  S.  P.  1890 

Water,  20 

and  continue  the  operation  as  di- 
rected under  Extractum  Iridis 

Stramonii  Semi- 

60 

300 

900 

Diluted  Alco- 

Percolate  1000    Gm.    of    Stramonium 

nis.  U.  S.  P. 

hol 

Seed  and  continue  the  operation  as 

1890 

directed  under  Extractum  Aconiti 

Strophanthi. 

30 

Alcohol 

Exhaust  25  Gm.  of  Strophanthus  Seeds 

Br. 

with  Purified  Ether,  dry  the  marc, 
and  again  percolate  with  Alcohol, 
after  forty-eight  hours  maceration, 
to  make  250  Cc.  Evaporate  the 
liquid  until  it  thickens,  and  add  suffi- 
cient powdered  Sugar  of  Milk  to 
make  the  product  weigh  50  Gm. 
Powder 

Uvae  Ursi. 

30 

400 

900 

Alcohol,     20 ; 

Percolate  1000  Gm.  of  Uva  Ursi  and 

U.S.  P.  1890 

Water,  50 

continue  the  operation  as  directed 
under  Extractum  Aconiti 

EXTRACTUM  ALOES.  U.S.    Extract  of  Aloes 

Metric  Old  form 

*  Aloes 1 00  Gm.  32  oz.  av. 

Boiling  Water 1000  Cc.  20  pints 

Mix  the  Aloes  with  the  Boiliug  "Water  in  a  suitable  vessel,  stirring 
constantly  until  the  particles  of  Aloes  are  thoroughly  disintegrated, 
and  allow  the  mixture  to  stand  for  twelve  hours ;  then  pour  oft'  the 
clear  liquid,  strain  the  residue,  and  evaporate  the  mixed  liquids  to 
dryness  with  the  aid  of  a  water-bath  or  steam-bath. 

Average  dose. —  2  grains  (0.125  Gm. ). 

EXTRACTUM  BELLADONN/C  FOLIORUM.  U.  S.    Extract  of  Belladonna 

Leaves 

[Extractum  Belladonn.e  Foliorum  Alcoholicum,  Pharm.  1890] 

Metric  Old  form 

*  Belladonna  Leaves,  in  No.  60  powder 1000  Gm.  32  oz.  av. 

Alcohol, 

Water,  each,  a  sufficient  quantity 

Mix  2000  Cc.  [old  form  4  pints]  of  Alcohol  with  1000  Cc.  [old  form 
2  pints]  of  Water,  and,  having  moistened  Ihe  i)owder  witli  400  Cc.  [old 
form  12^  tl.  oz,]  of  the  mixture,  pack  it  firmly  in  a  cylindrical  perco- 
colator  ;  then  add  enough  menstruum  to  sjiturate  the  powder  and 
leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from  the 
percolator,  close  the  lower  orifice,  and.  having  closely  covered  the 
percolator,  macerate  for  forty-eight  Innirs.     Then  allow  the  percola- 
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tion  to  proceed,  gradually  adding  menstruum,  using  the  same  pro- 
portions of  Alcohol  and  Water  as  before,  until  3000  Cc.  [old  form 
6  pints]  of  tincture  are  obtained,  or  the  Belladonna  Leaves  are  ex- 
hausted. Keserve  the  first  900  Cc.  [old  form  28^  fl.  oz.]  of  the  per- 
colate, evaporate  the  remainder,  at  a  temperature  not  exceeding  50°  C. 
(122°  F.),  to  100  Cc.  [old  form  3  fl.  oz.],  mix  the  residue  with  the 
reserved  portion,  and  evaporate  at  or  below  the  above-mentioned 
temperature  to  a  pilular  consistence. 

When  assayed  by  the  proccvss  given  below.  Extract  of  Belladonna 
Leaves  should  contain  1.4  percent,  of  mydriatic  alkaloids.  If  the 
Extract  should  be  found  by  the  assay  to  contain  more  than  this 
percentage,  sufficient  powdered  sugar  of  milk  should  be  added  to 
reduce  it  to  the  standard  of  1.4  percent. 

Assay  of  Extract  of  Belladonna  Leaves 

Extract  of  Belladonna  Leaves 5  Qm. 

Alcohol, 

Ammonia  Water, 

Distilled  Water, 

Chloroform, 

Normal  Sulphuric  Acid  V.S., 

Tenth-normal  Sulphuric  Acid  V.S., 

Fiftieth-Normal  Potassium  Hydroxide  V.S., 

Cochineal  T.S.  or  lodeosin  T.S.,  each,  a  sufficient  quantity 

Introduce  the  Extract  of  Belladonna  I^eaves  into  a  small  beaker  and  dissolve 
it  in  a  mixture  consiptin^  of  alcohol  5  Cc,  distilled  water  10  Cc,  ammonia  water 
2  Cc,  and  chloroform  20  Cc.  When  dissolved,  transfer  it  to  a  separator,  rinsing 
the  beaker  with  a  little  alcohol  and  adding  the  rinsings  to  the  separator.  Insert 
the  stopper  securely  and  shake  the  separator  for  half  a  minute.  Draw  off  the 
chloroformic  layer  into  a  second  separator,  and  add  to  the  first  separator  10  Cc. 
more  of  chloroform.  Shake  it  for  half  a  minute,  allow  to  separate,  and  again 
draw  off  the  chloroformic  layer  into  the  second  separator.  Repeat  this  with  10 
Cc.  more  of  chloroform.  To  the  united  chloroformic  liquids  in  the  second  sep- 
arator, add  5  Cc.  of  normal  sulphuric  acid  V.S.  and  10  Cc.  of  distilled  water,  and 
shake  it  for  half  a  minute.  Draw  off  the  chloroformic  layer,  after  the  liquids  have 
separated,  into  the  first  separator,  after  cleaning  it  thoroughly,  and  the  aqueous 
layer  into  a  beaker,  and  repeat  the  process  l)y  adding  to  the  first  separator,  10  Cc. 
of  distilled  water  and  1  Cc.  of  normal  sulphiirii-  acid  V.S.  Draw  off  the  chloro- 
formic layer,  rejecting  the  same,  and  then  run  the  aritl  aqueous  layer  into  the  beaker. 
Pass  the  combined  acid  aqueous  solutions  through  a  pledget  of  purified  cotton 
into  the  first  separator,  after  cleaning  it  thoroughlv,  rinsing  the  second  separator, 
the  beaker,  and  the  funnel  with  about  10  Cc  of  distilled  water.  To  the  first  sep- 
arator, adfl  15  Cc  of  chloroform,  a  small  piece  of  red  litmus  paper,  an«l  enough 
ammonia  water  to  produce  a  distinctly  alkaline  reaction.  Shake  the  separator  for 
half  a  minute,  and  when  the  li(|nids  have  sejiarated.  draw  off  the  chloroformic 
layer  into  a  beaker.  Repeat  this  process  with  two  |>ortioiis  of  10  Cc.  each  of  chloro- 
form, and  evaporate  the  combined  chloroformic  li(|ui(ls  in  the  beaker  to  dryness  on 
a  water-bath  containing  warm  water  ;  dissolve  the  residue  in  8  Cc.  of  ether  and  allow 
the  latter  to  evaporate  completelv.  To  the  alkaloidal  residue  add  5  Cc.  of  tenth- 
normal fiulphunc  acid  V.S.  and  5  drops  of  cochineal  T.S.  (or  lodeosin  T.S.), 
then  titrate  the  excess  of  acid  with  fiftieth-normal  potassium  hydroxide  V.S. 
Divide  the  number  of  cnbic  centimeters  of  liftieth-normal  potassimn  hydroxide 
V.S.  used,  by  5,  subtract  the  (juotient  from  ."i  (the  5  Cc  of  tenth-normal  snlpliuric 
acid  V.S.  taken),  and  miiltijily  the  reniaiiider  by  0.02X7,  and  this  pro<luct  by  20, 
to  f>btain  the  percentage  of  mydriatic  alkaloids  contained  in  the  Extract  of  Hella- 
dr»nna  I>eaves.  The  figuri'  0.0287  renresents  the  weight  in  granunes  of  mydriatic 
alkaloids  (mainly  atropine)  requirea  to  neutralize  1  Cc.  of  tenth-normal  eulphuric 
acid  V.S. 

Average  done. —  |  grain  (0.010  Gm.). 
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EXTRACTUM  CANNABIS   INDIC/G.  U.S.    Extract  of  Indian  Cannabis 

Mtitric  Olii  t'irm 

*  Indian  Cannabis,  in  No.  20  powder 1 000  Gm.  32  oz.  av. 

Alcohol,  a  sufficient  quantity 

Moisten  the  powder  with  300  Cc.  [old  form  9^  fl.  oz.]  of  Alcohol, 
and  pack  it  fiimly  in  a  cylindrical  percolator ;  then  add  enouj^h 
Alcohol  to  saturate  the  powder  and  leave  a  stratum  above  it. 
When  the  liquid  begins  to  droj)  from  the  percolator,  close  the  lower 
orifice,  and,  having  closely  covered  the  percolator,  macerate  for 
forty-eight  hours.  Then  allow  the  percolation  to  proceed,  gradually 
adding  Alcohol  until  the  Indian  Cannabis  is  exhausted.  Uistil  off 
the  Alcohol  from  the  percolate  by  means  of  a  water-bath,  and  evapo- 
rate the  residue,  in  a  ijorcelain  dish,  on  a  water-bath,  to  a  pilular 
consistence. 

Average  dose. —  ^  grain  (0.010  Gm.). 

EXTRACTUM   CIMICIFUQ/C.  U.  S.    Extract  of  Cimicifuga 

Metric  Old  fona 

*  Fluid  Extract  of  Cimicifuga 100  Cc.  3?  fl.  oz. 

Qlycyrrhiza  (peeled,  Russian),  in  No.  80  powder,  a  sufficient 
quantity, 

To  make 25  Gm.  1  oz.  av. 

Evaporate  the  Fluidextract  of  Cimicifuga  in  a  porcelain  dish,  by 
means  of  a  water-bath,  at  a  temperature  not  exceeding  70°  C.  (158°  F. ), 
with  constant  stirring,  to  complete  dryness.  Eeduce  the  product  to 
a  fine  powder  and  add  enough  powdered  Glycyrrhiza  to  make  the 
finished  Extract  weigh  25  Gm.  [old  form  1  oz.  av.].  Mix  thor- 
oughly. 

Average  dose. —  4  grains  (0.250  Gm. ). 

EXTRACTUM  COLCHICI  CORMI.  U.S.    Extract  of  Colchicum  Corm 

[ExTRACTUM  CoLCHici  Radicis,  Phar.m.  1890] 

Metric  Old  form 

•Colchicum  Corm,  in  No.  60  powder 1000  Gm.  35  oz.  av. 

Acetic  Acid 350  Cc.  11  fl.  oz. 

Water,  a  sufficient  quantity 

Mix  the  Acetic  Acid  with  1500  Cc.  [old  form  3  pints]  of  Water, 
and,  having  moistened  the  powder  with  500  Cc.  [old  form  1  pint]  of 
the  mixture,  pack  it  moderately  in  a  cylindrical  glass  percolator ; 
then  add  enough  menstruum  to  saturate  the  powder  and  leave  a 
stratum  above  it.  When  the  liquid  begins  to  drop  from  the  perco- 
lator, close  the  lower  orifice,  and,  having  closely  co\ered  the  peno- 
lator,  macerate  for  forty-eight  hours.  Then  allow  the  percolation  to 
proceed,  gradually  adding,  first,  the  remainder  of  the  menstruum,  and 
then  Water,  until  the  Colchicum  Corm  is  exhausted.  Eva])()r.ite  the 
percolate  in  a  porcelain  vessel,  by  means  of  a  wat<'i -bath,  at  a  tem- 
perature not  exceeding  80°  C.  (170°  F.  ),  to  a  pilular  consistence. 

When  assayed  by  the  process  given  below,  Extract  of  Colchicum 
Corm  should  contain  1.4  percent,  of  colchicine.  If  the  Extract  should 
be  found  by  assay  to  contain  more  than  this  percentage,  sufficient  pow- 
dered sugar  of  milk  should  be  added  to  reduce  it  to  the  standard  of 
1.4  percent. 
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Assay  of  Extract  of  Colchicum  Corm 

Extract  of  Colchicum  Corm 4  Gm. 

Chlorofomn, 

Alcohol, 

Ether, 

Distilled  Water, 

Ammonia  Water,  each,  a  suflBcient  quantity 

Dissolve  the  Extract  of  Colchicum  Corm  in  20  Co.  of  distilled  water,  carefully 
transfer  the  solution  to  a  graduated  flask,  and  add  sufficient  alcohol  to  make  the 
liquid  measure  100  Cc.  Shake  the  flask  well,  allow  it  to  stand  for  five  minutes,  filter, 
and  collect  50  Cc.  of  the  filtrate  (representing  2  Gm.  of  the  Extract),  and  evapo- 
rate it  to  dryness  in  a  porcelain  dish  by  means  of  a  water-bath.  Add  to  the  resi- 
due 10  Cc.  of  ether  and  5  Cc.  of  distilled  water,  stir  the  mixture  well  and  heat  it 
gently  until  the  ether  is  evaporated.  After  cooling,  pour  off  the  ac|ueous  solution, 
filtering  it  into  a  separator,  retaining  as  much  of  the  insoluble  matter  in  the  dish 
as  possible.  Again  treat  the  residue  with  10  Cc.  of  ether,  and  5  Cc.  of  water,  and 
proceed  as  before  ;  rinse  the  dish  and  filter  with  a  little  water  and  collect  all  of  the 
aqueous  liquids  in  the  separator.  Introduce  a  small  piece  of  red  litmus  paper  into 
the  separator,  add  enough  ammonia  water  to  render  the  liquid  alkaline,  and  then 
shake  it  out  with  three  successive  portions  of  chloroform,  of  20,  15,  and  10  Cc, 
respectively.  Collect  the  combined  chlorofonnic  solutions  in  an  Erlenmeyer  flask, 
evaporate  the  chloroform,  and  add  to  the  alkaloidal  residue  two  successive  small 
portions  of  alcohol,  evaporating  the  alcohol  each  time.  Now  adfl  to  the  residue 
a  mixture  of  5  Cc.  of  distilled  water  and  10  Cc.  of  ether,  agitate  the  liquid  gently 
and  evaporate  the  ether  ;  after  cooling,  filter  the  aqueous  litjuid  into  a  separator. 
Rinse  the  flask  with  distilled  water,  pass  the  rinsings  through  the  filter  into  the 
separator,  and  shake  out  the  aqueous  solutions  with  three  successive  portions  of 
chloroform,  20,  15,  and  10  Cc,  respectively.  Collect  the  combined  chloroformic 
solutions  in  a  tared  Erlenmeyer  flask,  evaporate  the  chloroform,  and  treat  the 
alkaloidal  residue  with  two  successive  small  portions  of  alcohol,  evaporating 
the  alcohol  each  time,  and  dry  the  residue  at  100°  C.  (212°  F.),  to  a  constant 
weight.  The  weight  multiplied  by  50  will  give  the  percentage  of  colchicine  in  the 
Extract  of  Colchicum  Corm. 

Average  dose. —  1  grain  (0.065  Gm. ). 

EXTRACTUM  COLOCYNTHIDIS.  U.  S.     Extract  of  Colocynth     - 

Mctrir  Old  form 

•Colocynth,  freed  from  the  seeds      1000  Gm.  32  oz.  av. 

Diluted  Alcohol,  a  sufiioient  quantity. 

Keduce  the  Colocyntli  to  a  conrse  powder  by  j]:rindiiig  or  bruising, 
and  macerate  it  in  13500  Co.  [old  form  7  i)ints]  of  Diluted  Alcoliol  for 
four  days,  with  occasional  stirring  ;  then  express  strongly  and  strain 
through  flannel.  Pack  the  residue,  i)reviously  broken  up  with  the 
hands,  firmly  in  a  cylindrical  percolator,  cover  it  with  the  strainer, 
and  gradually  pour  Diluted  Alcohol  upon  it  until  the  tincture  and  ex- 
pre.ss«'(l  liquid,  mixed  together,  nu'a.surc  5000  Cc.  [old  form  10  pints]. 
Distil  <»fC  the  Alcohol  from  the  mixture  by  nutans  of  a  water-bath, 
evaporate  the  lesidue  to  dryness,  aiul  reduce  the  dry  mass  to  powder. 

Extract  of  Colocyulli  should  Itc  kej)t  iu  well-stoppered  bottles. 

Avfragp  do.sr. —  I  grain  (O.O.'JO  (Jin.  ). 

EXTRACTUM   COLOCYNTHIDIS  COMPOSITUM.  U.S.    Compound 
Extract  of  Colocynth 

Mi>»rir  Olil  f.imi 

•Extract  of  Colocynth 160  Gm.  U)  oz.  nv. 

Purified  Aloes 500  Gm.  60  oz.  av. 

Cardamom,  ill  \n.  (■){)  jinwder .    .         60  Gm.  6  oz.  av. 

Kcsin  of  Scammony,  in  fine  powder MO  Gm.  14  oz.  av. 

Soap,  diied,  and  in  eoarsc  powder 140  Qm.  14  oz.  av. 

Alcohol 100  Cc.  12  fl.  oz. 
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Heat  the  Purified  Aloes,  contained  in  a  suitable  vessel,  on  a  water- 
bath,  until  it  is  completely  melted  ;  then  add  the  Alcohol,  Soap, 
Extract  of  Colocynth,  and  Kesin  of  Scamniony,  and  heat  the  mixture 
at  a  temperature  not  exceeding  120°  C.  (248°  F. ),  until  it  is  perfectly 
homogeneous,  and  a  thread  taken  from  the  ma«s  becomes  brittle  when 
cool.  Then  withdraw  the  heat,  thoroughly  incorporate  the  Cardamom 
with  the  mixture,  and  cover  the  vessel  until  the  contents  are  cold. 
Finally,  reduce  the  product  to  a  fine  powder. 

Compound  Extract  of  Colocynth  should  be  kept  in  well-stoppered 
bottles. 

Average  dose. —  8  grains  (0.500  Gm. ). 

EXTRACTUM   DIGITALIS.  U.S.    Extract  of  Digitalis 

Jletric  Old  form 

* Fluidextract  of  Digitalis 100  Cc.  3  fl.  oz. 

Evaporate  the  Fluidextract  of  Digitalis  in  a  porcelain  dish,  by 
means  of  a  water-bath,  at  a  temperature  not  exceeding  50°  C.  (122°  F. ), 
with  constant  stirring,  until  it  is  reduced  to  a  pilular  consistence. 

Average  dose. — \  grain  (0.010  Gm. ). 

EXTRACTUM   ERQOT/E.  U.  S.     Extract  of  Ergot 

Metric  Old  form 

*  Ergot,  in  No.  40  powder 1000.0  Gm.  32  oz.  av. 

Diluted  Hydrochloric  Acid 50.0  Gm.  1  oz.  av.  263  gr. 

Monohydrated  Sodium  Carbonate 8.5  Gm.  119  grains 

Glycerin 12.5  Gm.  175  grains 

Alcohol, 

Water,  each,  a  sufficient  quantity, 

To  make 1 25  Qm.  4  oz.  av. 

Mix  1000  Cc.  [old  form  2  pints]  of  Alcohol  with  400  Cc.  [old  form 
121  fl.  oz.]  of  Water,  and,  having  moistened  the  powder  with  500  Cc. 
[old  form  1  pint]  of  the  mixture,  pack  it  firmly  in  a  cylindrical 
percolator  ;  then  add  sufficient  menstruum  to  saturate  the  powder  and 
leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from  the 
percolator,  close  the  lower  orifice,  and,  having  closely  covered  the 
percolator,  macerate  for  forty-eight  hours.  Then  allow  the  percolation 
to  proceed,  gradually  adding  menstruum,  using  the  same  proportions 
of  Alcohol  and  Water  as  before,  until  the  Ergot  is  exhausted.  Evap- 
orate the  percolate  in  a  porcelain  dish,  by  means  of  a  water-bath,  at 
a  temperature  not  exceeding  50°  C.  (122°  F. ),  to  250  Gm.  [old  form 
8  oz.  av.];  add  250  Cc.  [old  form  8  fl.  oz.]  of  Water,  and  stir  ;  filt«'r 
when  cold,  rinse  the  dish  M'ith  a  little  Water,  and  add  this  to  the  filter. 
Add  the  Diluted  Hydrocliloric  Acid  to  the  filtrate  ;  then  set  it  aside 
for  twenty-four  hours;  tilter,  Mash  the  contents  of  the  filter  with 
Water  until  the  washings  no  longer  have  an  acid  reaction,  and  add 
the  washings  to  the  filtrate.  To  this,  add  gradually  the  ^lonohy- 
drated  Sodium  Carbonate,  and,  wIhmi  the  evolution  of  caihon  dioxide 
has  ceased,  evaporate  the  liquid  in  a  tared  dish  until  it  weighs 
150  Gm.  [old  form  4i  oz.  av.];  add  the  Glycerin,  and  continue  the 
evaporation,  at  the  above-named  temi>eratiu'e,  until  the  weight  of  the 
Extract  is  reduced  to  125  Gm.  [old  form  4  oz.  av.]. 

Average  dose. —  4  grains  (0.250  Gm.). 
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EXTRACTUM   EUONYMI.  U.S.     Extract  of  Euonymus 

Jlftric.  Old  form 

•Fluid  Extract  of  Eunonymus 100  Cc.  Sj  fl.  oz. 

Qlycyrrhiza   (peeled,   Russian),  in  No.  80  powder,  a  suflScient 
quantity. 


To  make 25  Qm.  1  oz.  av. 

Evaporate  the  Fluidextract  of  Euonymus  in  a  porcelain  dish,  by 
means  of  a  water-bath,  at  a  temperature  not  exceeding  70°  C.  ( 158°  F. ), 
with  constant  stirring  to  complete  dryness.  Eeduce  the  product  to 
a  fine  powder,  and  add  enough  powdered  Glycyrrhiza  to  make  the 
finished  extract  weigh  25  Gm.  [old  form  1  oz.  av.].    Mix  thoroughly. 

Average  dose. —  2  grains  (0.125  Gm. ). 

EXTRACTUM  QENTIAN/C.  U.  S.     Extract  of  Gentian 

Metric  Old  form 

•  Qentian,  in  No  20  powder     1000  Qm.  32  oz.  av. 

Water,  a  sufficient  quantity 

Moisten  the  powder  with  400  Cc.  [old  form  12|  fl.  oz.]  of  Water, 
and  let  it  macerate  for  twenty-four  hours  ;  then  pack  it  in  a  conical 
percolator,  and  gradually  pour  Water  upon  it  until  the  infusion  passef? 
but  slighly  imbued  with  the  properties  of  Gentian.  Eeduce  the 
liquid  to  three-fourths  of  its  bulk  by  boiling,  and  strain  ;  then,  by 
means  of  a  water-bath,  evaporate  to  a  pilular  consistence. 

Average  dose. —  4  grains  (0.250  Gm. ). 

EXTRACTUM   QLYCYRRHIZ/E.  U.S.    Extract  of  Qlycyrrhiza 

The  commercial  extract  of  the  root  of  Ghjcyrrhiza  glabra  Linne,  or  of 
Glycyrrhiza  glandnlif era  Waldstein  and  Kitaibel  (Fam.  Leguminosw). 

In  flattened  cylindrical  rolls,  from  15  to  18  Cm.  long,  and  from  15  to  .30  Mm. 
thick  ;  of  a  glossy  black  color.  It  breaks  with  a  sharp,  conchoidal,  shining  frac- 
ture, and  ha.s  a  very  sweet,  peculiar  taste.  Not  less  than  60  percent,  of  it  should  be 
soluble  in  cold  water. 

Average  dose. — 15  grains  (1  Gm. ). 

EXTRACTUM  QLYCYRRHIZ/C   PURUM.  U.S.    Pure   Extract  of 

Qlycyrrhiza 

Metric  Old  form 

•  Qlycyrrhiza,  peeled,  in  No.  20  powder 1000  Qm.  32    oz.  av. 

Ammonia  Water 150  Cc.  4i  fl.  oz. 

Qlycerin, 

Water,  a  sufficient  quantity 

Mix  the  Ammonia  Water  with  3000  Cc.  [old  form  (>  pints]  of 
Water,  and,  having  moistened  the  powder  with  1000  Cc.  [old  form  2 
pints]  of  the  mixture,  allow  it  to  macerate  in  a  closed  vessel  for 
twenty-four  hours.  Then  pack  it  mod«M-ately  in  a  cylindrical  glass 
percolator,  and  gradually  pour  upou  it,  first  the  reniaindei-  of  the 
menstruum,  aud  then  Water,  uutil  the  Glycyrrhiza  is  exhausted. 
Lastly,  evai>orate  tlie  li(|uid  iu  a  taied  poicelaiu  dish,  by  means  of  a 
water-l)ath.  to  a  ])ilular  cousistiMice,  and  while  the  mass  is  .still  warm, 
incorporate  with  it  5  j)ercent.  of  its  weight  of  Glycerin. 

Average  dose. — 15  grains  (1  Gm. ). 
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EXTRACTUM  H/CMATOXYLI.  U.S.    Extract  of  Hematoxylon 

Mitrir  ()\<i  form 

*  Hematoxylon,  rasped 1 000  Qm,  32  oz.  av. 

Water 1 0000  Cc.  20  pints 

Macerate  the  Hematoxylon  with  the  Water  for  forty-eight  hours. 
Then  boil  (avoiding  the  use  of  metallic  vessels)  until  one-half  of  the 
Water  has  evaporated  ;  strain  the  decoction,  while  hot,  and  evaporate 
it  to  dryness. 

Average  dose. — -15  grains  (1  Gm.). 

EXTRACTUM   HYOSCYAMI.  U.S.     Extract  of  Hyoscyamus 

Metric  Old  form 

*  Fluidextract  of  Hyoscyamus 100  Cc.  4  fl.  oz. 

Evaporate  the  Fluidextract  of  Hyoscyamus  in  a  porcelain  dish,  by 
means  of  a  water-bath,  at  a  temperature  not  exceeding  50°  C.  (122° 
F. ),  constantly  stirring,  until  it  is  reduced  to  a  pilular  consistence. 

When  assayed  as  directed  below,  Extract  of  Hyoscyamus  should 
contain  0.3  percent,  of  mydriatic  alkaloids.  If  the  Extract  should 
be  found  by  the  assay  to  contain  more  than  this  percentage,  sufficient 
powdered  sugar  of  milk  should  be  added  to  reduce  it  to  the  standard 
of  0.3  percent. 

Assay  of  Extract  of  Hyoscyamus 

The  method  to  be  employed  is  identical  witli  that  given  on  page  442,  using  10 
Gm.  of  Extract  of  HyoscyamvLs  instead  of  the  quantity  of  Extract  of  Belladonna 
Leaves  there  directed,  and  multiplying  the  product  by  10  instead  of  20. 

Average  dose. —  1  grain  (0.065  Gm. ). 

EXTRACTUM  KRAMERI/E.  U.S.    Extract  of  Krameria 

Metric  Old  form 

*  Krameria,  in  No.  40  powder     1000  Gm.  32  oz.  av. 

Water,  a  sufficient  quantity 

Moisten  the  powder  with  300  Cc.  [old  form  9^  fl.  oz.]  of  Water, 
pack  it  in  a  conical  glass  percolator,  and  gradually  pour  Water  upon 
it,  until  the  infusion  passes  but  slightly  imbued  with  the  astringency 
of  the  Krameria.  Heat  the  liquid  to  the  boiling  point,  strain,  and 
evaporate  the  strained  liquid,  by  means  of  a  water-bath,  at  a  tem- 
perature not  exceeding  70°  C.  (158°  F. ),  to  dryness. 

Average  dose. —  8  grains  (0.500  Gm. ). 

EXTRACTUM  LEPTANDR/E.  U.  S.    Extract  of  Leptandra 

Metric  Old  fum 

*  Fluidextract  of  Leptandra 100  Cc.  3j  fl.  oz. 

Qlycyrrliiza,   peeled,    Russian,   in    No.  80  powder,    a  sufiicient 

quiintity, 
To  make 25  Qm.  1  01.  av. 

Evaporate  the  Fluidextract  of  Leptandra  in  a  porcelain  dish,  by 
means  of  a  water-bath,  at  a  temperature  not  exceeding  70°  V.  ( 158* 
F. ),  with  constant  stirring,  to  completo  dryiK'ss.  KtMluoe  the  jjrod- 
uct  to  a  fine  powder  and  add  enough  powtlered  Glycyrrhiza  to 
make  the  finished  Extract  weigh  25  Gm.  [old  form  1  oz.  av.].  Mix 
thoroughly. 

Average  dose. —  4  grains  (0.250  Gm. "). 
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EXTRACTUM  MALTI.  U.S.    Extract  of  Malt 

Metric  Old  form 

•Malt,  in  coarse  powder,  not  finer  than  No. .12 1000  Qm.  32  oz.  av. 

Water,  a  sufiicient  quantity 

Upon  the  powder,  contained  in  a  suitable  vessel,  pour  1000  Cc. 
[old  form  2  pints]  of  Water,  and  macerate  for  six  hours.  Then  add 
4000  Cc.  [old  form  8  pints]  of  Water,  heated  to  about  30°  C.  (86° 
F. ),  and  digest  for  an  hour  at  a  temperature  not  exceeding  55°  C, 
(131°  F. ).  Strain  the  mixture  with  strong  expression.  Finally,  by 
means  of  a  water-bath,  or  vacuum  apparatus,  at  a  temperature  not 
exceeding  55°  C.  (131°  F. ),  evaporate  the  strained  liquid  rapidly 
to  the  consistence  of  thick  honey. 

Extract  of  Malt  should  be  kept  in  well-closed  vessels^  in  a  cool 
place. 

Average  dose. —  4  flui drachms  (16  Cc). 

EXTRACTUM  NUCIS  VOMIC/C.  U.S.     Extract  of  Nux  Vomica 

Metric  Old  form 

»  Nux  Vomica,  in  No.  20  powder 1000  Gm.  32  oz.  av. 

Acetic  Acid, 

Water, 

Alcohol, 

Sugar  of  Milk,  dried  and  in  fine  powder,  each  a  sufficient  quantity 

Mix  500  Cc.  [old  form  1  pint]  of  Acetic  Acid  with  1300  Cc.  [old 
form  2  pints,  9^  fl.  oz,]  of  Water,  and,  having  moistened  the  powder 
with  400  Cc.  [old  form  11\  ii.  oz.]  of  the  mixture,  pack  it  moderately 
in  a  cylindrical  glass  percolator ;  then  add  enough  menstruum  to 
saturate  the  powder  and  leave  a  stratum  above  it.  When  the  liquid 
begins  to  droj)  from  the  percolator,  close  the  lower  orifice,  and,  having 
closely  covered  the  percolator,  macerate  for  forty-eight  hours.  Then 
allow  the  percolation  to  proceed  slowly,  gradually  adding,  first,  the 
remainder  of  the  menstruum,  and  then  Water,  until  the  percolate 
passes  but  faintly  imbued  with  bitterness,  and  the  Nux  A^omica  is 
exhausted.  Reserve  the  first  750  Cc.  [old  form  \\  ])ints]  of  the  perco- 
late, and,  having  heated  the  remaindcilo  boiling,  liltcr,  and  evaporate 
the  filtrate  to  a  soft  extract ;  dissolve  this  in  the  reserved  portion, 
and  add  enough  Water  to  make  the  liquid  measure  J)00  Cc.  [old  form 
28i  fl.  oz.].  To  the  liquid  thus  obtained,  add  3000  Cc.  [old  form  6 
pints]  of  Alcohol,  shake  the  mixture  well,  and  set  it  aside  for  twenty- 
four  hours,  with  occasional  agitation.  Filter  the  liquid  through 
paper,  and  wash  the  residue  in  the  filter  with  a  mixture  of  Alcohol 
three  volumes,  and  Water  one  volume,  until  the  washings  are  only 
faintly  bitter.  Evaporat<^  the  filtrate  and  washings  in  a  porcelain 
dish,  on  a  water-l)ath,  to  dryness.  Determine,  by  the  method  given 
below,  the  percentage  of  strvch nine  in  the  dry  Extract  ;  ascertain,  by 
calculation,  the  amount  of  stiychnim^  in  the  remainder  of  the  Extract ; 
add  to  this  enongli  well-dried  Sugar  of  Milk  to  l)ring  the  quantity 
of  strychnin*^  in  the  final  dry  extract  of  Xux  Vomica  to  5  percent,  of 
the  total  weight  ;  and,  wImmi  thoroughly  powdered  and  mixed,  transfer 
the  Extract  to  small,  well-.sto])per<Ml  vials. 

Extract  of  Nux  Vomica,  when  ass;iy<'d  ])y  the  following  process, 
should  be  found  to  contain  5  percent,  of  strychnine. 


SOLID  PREPARATIONS  449 

Assay  of  Extract  of  Nux  Vomica 

Extract  of  Nux  Vomica 2  Qm. 

Distilled  Water, 

Etiier, 

Cliloroform, 

Ammonia  Water, 

Sulphuric  Acid  Solution  (3  percent.  H2SO4), 

Nitric  Acid  (sp.  gr.  1.42), 

Sodium  Hydroxide  Solution  (lin  10), 

Tenth-normal  Sulphuric  Acid  V.S., 

Fiftieth-normal  Potassium  Hydroxide  V.S., 

lodeosin  T.S.,  each  a  sufficient  quantity 

Introduce  the  Extract  of  Nux  Vomica  into  a  beaker,  and  dissolve  it  in  25  Cc 
of  a  mixture  of  16  Cc.  of  ether,  5  Cc.  of  Chloroform,  and  4  Cc.  of  ammonia  water. 
When  dissolved,  transfer  it  to  a  separator,  rinsing  the  beaker  with  a  little  Chloio- 
form,  and  adding  the  rinsings  to  the  separator.  Insert  the  stopper  securely  and 
shake  the  separator  carefully  for  a  few  minutes.  Draw  off  the  aqueous  layer  into 
another  separator,  washing  the  ether-solution  and  separatfjr  with  a  little  water, 
and  adding  this  to  the  second  separator.  Then  shake  out  the  aqueous  liquid  with 
two  portions  of  15  and  10  Cc,  respectively,  of  chloroform,  and  add  these  to  the 
first  separator.  If  a  few  drops  of  the  liquid  left  in  the  second  separator  still  give 
a  reaction  with  mercuric  potassium  iodide  T.S.  after  acidulating,  repeat  the  shaking 
out  with  10  Cc.  more  of  chloroform.  Now  shake  out  the  chloroformic  solution 
in  the  first  separator  with  three  portions  of  15,  10,  and  10  Cc.  of  sulphuric  acid 
solution  (3  percent.),  and  collect  the  combined  acid  solutions  in  another  separator. 
Introduce  a  small  piece  of  red  litmus  paper,  add  enough  ammonia  water  to  render 
the  liquid  alkaline,  and  extract  the  mixture  with  three  portions,  respectively,  of 
15,  10,  and  10  Cc.  of  chloroform.  Draw  off  the  chloroformic  solutions  into  a 
beaker,  and  evaporate  the  chloroform  with  the  aid  of  a  water-bath.  Dissolve 
the  alkaloidal  residue  in  the  beaker  in  15  Cc.  of  3  percent,  sulphuric  acid  solu- 
tion by  the  aid  of  a  water-bath,  and  allow  the  liquid  to  cool.  To  this  solution 
add  3  Cc.  of  a  cool  mixture  of  equal  volumes  of  nitric  acid  (specific  gravity 
1.42)  and  distilled  water,  and  after  rotating  the  liquid  a  few  times,  set  it  aside  for 
exactly  ten  minutes,  stirring  it  gently  three  times  during  this  interval.  Transfer 
the  resulting  red  liquid  to  a  separator  containing  25  Cc.  of  an  aqueous  solution 
of  sodium  hydroxide  (1  in  10),  and  wash  the  beaker  three  times  with  very  small 
amounts  of  distilled  water,  and  add  the  washings  to  the  separator.  If  the  liquid 
is  not  quite  turbid,  add  2  Cc.  more  of  the  solution  of  sodium  hydroxide.  Now  add 
20  Cc.  of  chloroform  to  the  separator,  and  shake  it  well  by  a  rotating  motion 
for  a  few  minutes,  allow  the  liquids  to  separate,  and  draw  off  the  chloroform 
through  a  small  filter,  wetted  with  chloroform,  into  a  flask.  Repeat  this  twice, 
using  10  Cc.  of  chloroform  each  time,  and  draw  off  both  portions  into  the  flask, 
using  the  same  filter.  Finally,  wash  the  lilter  and  funnel  with  5  Cc.  of  chlo- 
roform, and  then  evaporate  all  the  chloroform  by  means  of  a  water-bath,  very 
carefully,  to  avoid  decrepitation.  To  the  alkaloidal  residue,  add  10  Cc.  of  tenth- 
normal sulphuric  acid  V.S.,  5  drops  of  iodeosin  T.S. ,  about  90Cc.  of  distilled  water, 
and  20  Cc.  of  ether.  When  all  the  alkaloid  is  dissolved,  titrate  the  excess  of  acid 
with  fiftieth-normal  potassium  hvdroxide  V.S.  until  the  aqueous  litiuicl  just  turns 
pink.  Divide  the  number  of  cubic  centimeters  of  fiftieth-normal  pota.ssium  hy- 
droxide V.S.  used,  by  5,  subtract  this  number  from  10  (the  10  Cc.  of  tenth-normal 
sulphuric  acid  V.S.  taken),  multiply  the  remainder  by  0.0332,  and  this  product  by 
50,  which  will  give  the  percentage  "of  strychnine  contained  in  the  Extract  of  Nux 
Vomica. 

Average  dose. —  \  grain  (0.015  Gm. ). 

EXTRACTUM  CPU.  U.S.     Extract  of  Opium 

Metric  Old  form 

*  Powdered  Opium 100  Qm.  .1  <.z.  nv.  2.31  gr. 

Sugar  of  Milk,  recently  dried  and  in  fine  powder, 
Water,  each,  a  sufficient  quantity 

Rub  the  Powdered  Oj)inm,  in  a  morlar,  into  a  smooth  p:ist«'  with 
250  Cc.  [old  form  8  li.  oz.]  of  Water;  then  transfer  to  a  bottle  of 
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the  capacity  of  1000  Cc.  [old  form  2  pints],  wash  the  mortar  with 
750  Cc.  [old  form  1^  pints]  of  water  in  successive  portions,  and  add 
the  washings  to  the  contents  of  the  bottle.  Cork  the  bottle  and 
shake  it  vigorously  once  every  two  hours  during  twelve  hours. 
Then  filter  through  a  rapidly  acting,  double  filter,  and  pour  water 
on  the  magma  slowly,  until  the  filtrate  passes  nearly  colorless  and 
only  faintly  bitter. 

Concentrate  the  filtrate  and  washings  in  a  tared  dish,  on  a  water- 
bath,  until  the  contents  weigh  about  200  Gm.  [old  form  7  oz.  av.], 
and  allow  the  Extract  to  become  cold.  Then  weigh  it  accurately, 
transfer  12  Gm.  to  an  Erlenmeyer  flask  having  a  capacity  of  about 
100  Cc,  and  determine  in  this  portion  the  amount  of  morphine  by 
the  process  of  assay  given  below,  using  the  same  quantities  of  liquids 
as  there  directed  for  4  Gm.  of  the  dry  Extract.  In  another  portion 
of  5  Gm.  determine  the  amount  of  water  by  drying  it  in  a  flat- 
bottomed  dish,  at  100°  C.  (212°  F. ),  until  it  ceases  to  lose  weight. 
From  the  results  thus  obtained,  ascertain  by  calculation  the  amount 
of  morphine  and  of  water  contained  in  the  remainder  of  the  Extract, 
add  to  this  enough  well-dried  Sugar  of  Milk  to  bring  the  quantity 
of  morphine  in  the  final  dry  Extract  to  20  percent.,  then  evaporate 
the  whole  to  dryness,  reduce  it  to  powder,  and  transfer  it  to  ^mall, 
well-stoppered  vials. 

Assay  of  Extract  of  Opium 

Extract  of  Opium,  dried  at  100°  C.  (212  F.) 4.0  Gm. 

Ammonfa  Water 2.2  Cc. 

Alcohol, 

Ether, 

Water, 

Lime  Water,  each,  a  sufficient  quantity 

Dissolve  the  Extract  of  Opium  in  30  Cc.  of  water,  filter  the  solution  through  a 
small  filter,  and  wash  the  filter  and  residue  with  water,  until  all  soluble  matters 
are  extracted,  collecting  the  washings  separately.  Evaporate,  in  a  tared  dish,  on 
a  water-bath,  first,  the  washings  to  a  small  volume,  then  add  the  first  filtrate,  and 
evaporate  the  whole  to  a  weight  of  10  Gm.  Rotate  the  concentrated  solution  in 
the  dish,  until  the  rings  of  extract  are  redissolved,  pour  the  liquid  into  a  tared 
Erlenmeyer  flask  having  a  capacity  of  about  100  Cc,  and  rinse  the  dish  with  a 
few  drops  of  water  at  a  time,  until  the  entire  solution  weighs  15  Gm.  Add  7  Gm. 
(or  8.5  Cc.)  of  alcohol,  shake  the  flask  well,  then  add  20  Cc.  of  ether,  and  repeat 
the  shaking.  Now  add  the  ammonia  water  from  a  graduati'd  pipette  or  burette, 
stopper  the  flask  with  a  sound  cork,  shake  it  thoroughly  during  ten  minutes,  and 
then  set  it  aside,  in  a  moderately  cool  place,  for  at  least  six  hours,  or  over  night. 

Remove  the  stopper  carefully,  and,  should  any  crystals  adhere  to  it,  brush  them 
into  th(^  fla.«k.  Place  in  a  small  funnel  two  rapidly  acting  filters,  <if  a  diameter  of 
7  Cm.,  j)lainly  folded,  one  within  the  other  (the  triple  fold  of  the  inner  filter 
being  laid  against  the  single  side  of  the  outer  filter),  wet  them  well  with  ether, 
and  decant  the  ether-solution  as  completely  as  possible  upon  the  inner  filter. 
A(M  15  Cr.  of  ether  to  the  contents  of  the  flask,  rotate  it,  and  again  decant  the 
ethereal  layer  upon  the  inner  filter.  Repeat  this  operation  with  another  jtortion 
of  15  Cc.  of  ether.  Then  j>our  into  the  filter  the  liquid  in  the  flask,  in  portions, 
in  such  a  way  as  to  transfer  the  greater  portion  of  the  crvstals  to  the  filter,  and, 
when  the  ]i("|uid  has  jia.Msed  through,  transfer  the  remaining  crystals  to  the  filter 
by  washing  the  flask  with  several  portions  of  water,  using  not  more  than  about 
1()  Cc.  in  all.  Allow  the  double  filter  to  <lrain,  then  ap]>ly  water  to  the  crystals, 
drop  by  <lrop,  until  they  are  practically  free  from  mother-li(iuor,  and  afterwards 
wash  tlietn  with  alcohol"  (previously  saturated  with  powdered  morphine),  added 
drop  by  drop  froiTi  a  i)ipette.  When  this  lias  passed  through,  displace  the  re- 
maining alrohol  })y  ether,  using  about  10  Cc,  or  more  if   necessary.     Allow  the 
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the  filter  to  dry  iTi  a  moderately  warm  place  at  a  temperature  not  exceeding  60° 
C.  (140°  F.) ,  until  its  weight  remains  constant,  then  carefully  transfer  the  crystals 
of  morphine  to  a  tared  watch-glass  and  weigh  them. 

Transfer  the  crystals  (which  are  not  ciuite  pure)  to  an  Erlenmeyer  flask,  add 
lime  water  in  the  proportion  of  10  Cc.  for  each  0.1  Gm.  of  morjihine,  and  shake 
the  flask  at  intervals  for  twenty-live  minutes.  Pass  the  licjuid  through  two  counter- 
poised, rapidly  acting,  plainly  folded  filters,  one  within  the  other  (the  triple  fold 
of  the  inner  filter  being  laid  against  the  single  side  of  the  outer  filter) ,  and  rinse 
the  flask  with  additional  lime  water,  pat^sing  the  washings  through  the  filter  until 
the  filtrate,  after  acidulation,  no  longer  yiehls  a  precipitate  with  mercuric  potas- 
sium iodide  T.  S.  Then  press  the  filters  between  bibulous  paper,  dry  them  to  a 
constant  weight,  and  weigh  the  contents  of  the  inner  filter,  using  the  outer  as  a 
counterpoise.  Subtract  the  weight  of  the  insoluble  matter,  on  the  filter,  from  the 
weight  of  the  impure  morphine  previously  found,  and  the  difference,  multiplied 
by  25,  will  be  the  percentage  of  pure  crystalline  morphine  contained  in  the  Ex- 
tract of  Opium. 

Average  dose. —  \  grain  (0.030  Gm.). 
EXTRACTUM  PHYSOSTIQMATIS.  U.S.     Extract  of  Physostigma 

'  Metric  Old  form 

*  Physostigma,  in  No.  80  powder 1 000  Qm.  32  oz.  av- 

Alcohol, 

Qiycyrrhiza  (peeled,  Russian),  in  No.  SO  powder,  each,  a  suf- 
ficient quantity 

Moisten  the  Physostigma  with  400  Cc.  [old  form  \2\  fl.  oz.]  of 
Alcohol,  and  pack  it  firmly  in  a  cylindrical  percolator  ;  then  add 
enough  Alcohol  to  saturate  the  pownier  and  leave  a  stratum  above  it. 
When  the  liquid  begins  to  drop  from  the  percolator,  close  the  lower 
orifice,  and,  having  closely  covered  the  percolator,  macerate  for  forty- 
eight  hours.  Then  allow  the  percolatiou  to  proceed,  gradually  add- 
ing Alcohol,  until  3000  Cc.  [old  form  6  pints]  of  percolate  are  ol)tained, 
or  the  Physostigma  is  exhausted.  Reserve  the  first  900  Cc.  [old  form 
28|  fl.  oz.]  of  the  percolate  and  evaporate  the  remainder,  at  a  tem- 
perature not  exceeding  50°  C.  (122°  F.),  to  100  Cc.  [old  form  3 
fl.  oz.]  ;  mix  this  with  the  reserved  portion,  and  evaporate,  at  or 
below  the  above-mentioned  temperature,  on  a  water- bath,  to  dryness. 
Remove  1  Gm.  of  the  Extract,  and  assay  this  by  the  process  given 
below ;  from  the  results  thus  obtained,  ascertain  by  calculation  the 
amount  of  ether-soluble  alkaloids  contained  in  the  remainder  of  the 
Extract,  add  to  this  enough  powdered  Glycyrrhiza  to  bring  the  quan- 
tity of  the  alkaloids  in  the  finished  powdered  Extract  to  2  percent., 
reduce  to  powder,  mix  thoroughly,  and  transfer  it  at  once  to  well- 
stoppered,  amber-colored  vials. 

Extract  of  Physostigma,  when  assayed  by  the  following  process, 
should  be  found  to  contain  2  percent,  of  ether-soluble  alkaloids. 

Assay  of  Extract  of  Physostigma 

Extract  of  Physostigma I  Gm. 

Alcohol, 

Diluted  Alcohol, 

Ether, 

Sodium  Bicarbonate, 

Normal  Sulphuric  Acid  V.S., 

Distilled  Water, 

Tenth-normal  Sulphuric  Acid  V.S., 

Fiftieth-normal  Potassium  Hydroxide  V.S^ 

lodeosin  T.S.,  each,  a  sutlicient  quantity 
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Transfer  the  Extract  of  Physostigma  to  a  small  porcelain  dish,  add  5  Co.  of 
diluted  alcohol,  and  digest  for  live  minutes  in  a  \vat€r-l)ath  below  boiling  tem- 
perature ;  then  add  about  5  Gm.  of  very  clean,  fine  quartz  sand,  and  evaporate  to 
dryness  on  a  water-bath,  triturating  thoroughly  with  a  pestle  to  secure  uniform 
admixture.  When  dry,  carefully  transfer  the  contents  of  the  dish  to  an  Erlen- 
meyer  flask,  add  a  little  more  sand  to  the  dish  and,  by  rubbing,  remove  any 
adherent  extract,  which  transfer  to  the  flask,  add  100  Cc.  of  ether,  and  shake 
the  liask.  Then  add  10  Cc.  of  an  aqueous  solution  of  sodium  bicarbonate 
(1  in  20),  and  shake  the  contents  vigorously  at  intervals  for  one  hour.  Allow 
the  mixture  to  stand,  and,  when  settled,  decant  50  Cc.  of  the  ether-solution 
into  a  separator,  to  which  add  a  small  piece  of  blue  litmus  paper,  sufficient 
normal  sulphuric  acid  V.S.  to  render  the  liquid  acid,  and  10  Cc.  of  distilled 
water.  Shake  the  separator  well  for  one  minute,  and  draw  off  the  aqueous 
layer  into  another  separator.  Repeat  tlie  shaking-out  process,  using  2  Cc.  of 
normal  sulphuric  acid  V.S.  and  8  Cc.  of  distilled  water,  and  add  the  acid 
aqueous  layer  to  the  second  sej)arator  ;  again  repeat  the  extrac-tion,  using  1  Cc.  of 
normal  sulphuric  acid  V.S.  and  9  Cc.  of  distilled  water,  and  add  this  to  the  second 
separator.  To  the  combined  acid  liquids  in  the  second  separator,  add  2-5  Cc.  of  ether, 
a  small  piece  of  red  litmus  paper,  and  sufficient  sodium  bicarbonate  solution  (1  in  20) 
to  render  it  alkaline.  Shake  the  separator  for  one  minute,  allow  the  liquids  to  sepa- 
rate, and  draw  off  the  ether  into  a  beaker.  Repeat  the  shaking-out  process  with 
20  Cc.  and  again  with  15  Cc.  of  ether  added  to  the  separator  ;  shake  each  time  for  one 
minute,  allow  the  liquids  to  separate,  and  draw  off  the  ether  into  the  beaker. 
Carefully  evaporate  the  ether  from  the  combined  solutions  by  means  of  a  water- 
bath,  and,  when  dry,  dissolve  the  residue  in  2  Cc.  of  tenth-normal  sulphuric  acid 
V.S. ;  rinse  the  solution  carefully  into  a  200  Cc.  flask  with  distilled  water,  add 
enough  distilled  water  to  bring  the  volume  to  about  90  Cc,  add  25  Cc.  of  ether, 
and  having  shaken  the  flask,  add  5  drojis  of  iodeosin  T.S.,  then  titrate  the  excess 
of  acid  with  fiftieth-normal  potassium  hydroxide  V.S.,  until,  after  shaking,  the 
aqueous  liquid  just  acquires  a  pink  color.  Divide  the  number  of  cubic  centimeters 
of  fiftieth-normal  potassium  hydroxide  V.S.  used,  by  5,  subtract  the  quotient  from 
2  (the  2  Cc.  of  tenth-normal  sulphuric  acid  V.S.  taken) ,  and  multiply  the  remainder 
by  0.0273,  and  this  product  by  200;  the  result  will  l)e  the  percentage  of  ether- 
eoluble  alkaloids  contained  in  the  Extract  of  Physostigma. 

Average  dose. —  \  grain  (0.008  Gm.). 

EXTRACTUM   QUASSI/C.  U.S.    Extract  of  Quassia 

Mi'trir        _  Old  form 

♦  Quassia,  in  No.  20  powder 1000  Gm.  32  oz.  av. 

Water, 

Sugar  of  Milk,  recently  dried  and  in  fine  powder,  each, 

a  .sufiii'icnt  quantity,  

To  make 100  Qm.  3  oz.  av.  231  gr. 

Moiston  tlie  Quassia  with  400  Cc.  [old  foim  Vl\  fl.  oz.]  of  Water, 
pack  it  firmly  in  a  conical  percolator,  and  gradually  i)()nr  Water  upon 
it  until  the  infusion  passes  but  slightly  ind)iied  with  hitt<'rness.  Ke- 
duce  the  liquid  to  three-fourtlis  of  its  bulk  by  boiling,  and  strain; 
then  evaporate,  by  means  of  a  water-bath,  to  dryness  and  add  enough 
Sugar  of  Milk  to  nnd<e  the  Extract  weigh  100  (Jm.  [old  form  .S  oz.  av. 
231  gr.].  Mix  thorougldy,  reduce  to  fine  powder,  and  transfer  to 
well -stoppered  bottles. 

Average  dose. —  1  grain  (0.065  Gm.). 
EXTRACTUM  RHAMNI  PURSHIAN/C.  U.S.    Extract  of  Cascara  Sagrada 

Mi-trii-  Old  form 

•Cascara  SaKrada,  in  No.  fiO  powder 1000  Qm.  32  oz.  av. 

Alcohol, 
Water, 

Qlycyrrhiza  (jieeled,  Russian),  in  No.  80  powder,  each,  a  suf- 
ficient quantity,  

To  make 250  Qm.  8  oi.  av. 
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Mix  125  Cc.  [old  form  4  11.  oz.]  of  Ak-oliol  with  875  Cc.  [old  form 
28  fl.  oz.]  of  Water,  and,  having  moistened  the  i)Owder  with  400  Cc. 
[old  form  12|  ti.  oz.]  of  the  mixture,  pack  it  firmly  in  a  cylin- 
drical ijercolator ;  then  add  enough  menstruum  to  saturate  the 
powder  and  leave  a  stratum  above  it.  When  the  liquid  begins 
to  drop  from  the  percolator,  close  the  lower  orifice,  and,  having 
closely  covered  the  percolator,  macerate  for  forty-eight  hours.  Then 
allow  the  percolation  to  jiroceed,  gradually  adding  menstruum, 
using  the  same  proportions  of  Alcohol  and  Water  as  before,  until 
the  drug  is  exhausted.  Reserve  the  first  850  Cc.  [old  town  27  ti.  oz.] 
of  the  percolate,  and  evaporate  the  remainder  on  a  water-bath,  at  a 
temperature  not  exceeding  70°  C.  (158°  F. ),  to  the  consistence  of 
syrup.  Mix  this  with  the  reserved  portion,  and  continue  the  evapo- 
ration, at  or  below  the  above-mentioned  temperature,  to  dryness. 
Eeduce  the  Extract  to  fine  powder,  and  add  enough  powdered  Glycyr- 
rhiza  to  make  the  product  weigh  250  Gm.  [old  form  8  oz.  av.].  Mix 
thoroughly. 

Average  dose. —  4  grains  (0.250  Gm. ). 

EXTRACTUM  RHEI.  U.S.    Extract  of  Rhubarb 

Metric  Old  form 

*  Fluidextract  of  Rhubarb 100  Cc.  4  8.  oz. 

Evaporate  the  Fluidextract  of  Rhubarb  in  a  porcelain  dish,  by 
means  of  a  water-bath,  with  constant  stirring,  at  a  temperatui-e  not 
exceeding  50°  C.  (122°  F. ),  to  a  pilular  consistence. 

Average  dose. —  4  grains  (0.250  Gm. ). 

EXTRACTUM  SCOPOL/E.  U.  S.    Extract  of  Scopola 

Mitric  Old  form 

*  Fluidextract  of  Scopola 100  Cc.  4  fl.  oz. 

Evaporate  the  Fluidextract  of  Scopola  in  a  porcelain  dish,  by  means 
of  a  water-bath,  at  a  temperature  not  exceeding  50°  C.  (122°  F. ),  with 
constant  stirring,  to  a  pilular  consistence. 

When  assayed  as  directed  below,  Extract  of  Scopola  should  contain 
2  percent,  of  mydriatic  alkaloids.  If  the  Extract  should  be  found  by 
the  assay  to  contain  more  than  this  percentage,  sufticient  powdered 
sugar  of  milk  should  be  added  to  reduce  it  to  the  standard  of  2  per- 
cent. 

Assay  of  Extract  of  Scopola 

The  method  to  be  einj)]oyecl  is  identical  with  that  given  on  page  442,  using 
2  Gm.  of  Extract  of  Scopola  instead  of  the  quantity  of  Extract  of  Belladonna 
I^eaves  there  directed.     Tiie  product  must  be  multiphed  by  50  instead  of  20. 

Average  dose. —  \  grain  (0.010  Gm.). 

EXTRACTUM  STRAMONII.  U.S.    Extract  of  Stramonium 

jr.tric  Old  form 

*  Fluidextract  of  Stramonium 100  Cc.  4  fl.  oi. 

Evaporate  the  Fluidexti-act  of  Stramonium  in  a  ])or('elain  dish,  by 
meansof  a  water-bath,  at  a  temperature  not  exceeding  50°  C.  (122°  F. ), 
with  constant  stirring,  to  a  pilular  consistence. 

When  assayed  as  directed  below,  Extract  of  Stramonium  should 
contain  1.0  percent,  of  mydriatic  alkaloids.     If  the  Extract  should  be 
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found  by  the  assay  to  contain  more  than  this  percentage,  sufficient 
powdered  sugar  of  milk  should  be  added  to  reduce  it  to  the  standard 
of  1.0  percent. 

Assay  of  Extract  of  Stramonium 

The  method  to  be  employed  is  iflentioal  with  that  given  for  Extract  of  Bella- 
donna Leaves,  on  page  442,  using  5  (Jm.  of  Extract  of  Stramonium. 

Average  dose. —  i  grain  (0.010  Gm. ). 

EXTRACTUM  SUMBUL.  U.S.     Extract  of  Sumbul 

^  Metric  Old  form 

*  Fluidextract  of  Sumbul 100  Cc.  4  fl.  oz. 

Evaporate  the  Fluidextract  of  Sumbul  in  a  porcelain  dish,  by  means 
of  a  water-bath,  at  a  temperature  not  exceeding  70°  C.  (158°  F.), 
with  constant  stirring,  to  a  pilular  consistence. 

Average  dose. —  1  grains  (0.250  Gm. ). 

EXTRACTUM  TARAXACI.  U.  S.    Extract  of  Taraxacum 

Metric  Old  form 

*  Taraxacum,  in  No.  30  powder 1000  Gm.  32  oz.  av. 

Alcohol, 

Water,  each,  a  sufficient  quantity 

Mix  125  Cc.  [old  form  4  fl.  oz.]  of  Alcohol  with  875  Cc.  [old  form 
28  fl.  oz.]  of  Water,  and,  having  moistened  the  powder  with  250  Cc. 
[old  form  8  fl.  oz.]  of  the  mixture,  pack  it  in  a  cylinch-ical  percolator  ; 
then  add  enough  menstruum  to  saturate  the  powder  and  leave  a 
stratum  above  it.  AATien  the  liquid  begins  to  droj)  from  the  percolator, 
close  the  lowei-  orifice,  and,  having  closely  covered  the  percolator, 
macerate  for  twenty-four  hours.  Then  allow  the  percolation  to  pro- 
ceed, gradually  adding  menstruum,  using  the  same  proportions  of  Al- 
cohol and  Water  as  before,  until  the  Taraxacum  is  exhausted.  Evapo- 
rate the  percolate,  by  means  of  a  water-bath,  to  a  pilular  consistence. 

Average  dose. — 15  grains  (1  Gm.). 

Abstracta  U.  S.  1880  Ahstracfs 
Abstracts  are  solid  powdered  preparations  containing  the  soluble 
constituents  of  the  drugs  from  which  they  aie  made,  and  bearing  a 
definite  and  uniform  relation  to  the  drug.  These  preparations  were 
first  introduced  into  the  U.  S.  Pharmacopwia  of  1880,  and  have 
many  a<l vantages  over  ordinary  extracts.  They  are  prepared  by 
evajiorating  an  alcoholic  tincture  of  a  drug  spoiitaneonsly  or  at  a 
low  temperature,  mixing  it  with  a  sufticient  (luanlily  of  dii«'d  sugar 
of  milk  to  make  the  final  i)r<)ducl  when  dry  weigh  one  half  the 
weight  of  the  drug,  and  then  powdi'iing  it.  The  following  general 
formula  exhibits  the  tyi)ical  i)roc»\ss.  Abstracts  are  not  ofiicial  in 
the  U.  S.  P.  8th  Rev.,  not  having  been  used  sufficiently  during  1880- 
1900  by  physicians  to  justify  their  reintroduction.  One  of  their  dis- 
advantages is  that  they  are  not  as  concentrated  as  extract*?.  The 
present  oflicial  i)owdered  extracts  closely  resemble  abstracts. 

Grnrral   Fonn  ula 
Drug,  in  N<>.  (JO  i)ow(l«'r,  iiro  hundred  paiis  [or  four  ounces  av.]; 
Sugar  of  Milk,  recently  dried  and  in  tine  powder,  Alcohol,  each,  a 
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iuffldent  quantity^  To  make  one  hundred  parts  [or  two  ounces  av.]. 
Moisteu  the  drug  with  ru/liti/  pnHs  [or  one  and  three-quarter  lluid- 
ounces]  of  Alcohol,  and  pack  firmly  in  a  cylindrical  glass  percolator  ; 
then  add  enough  Alcohol  to  saturate  the  powder  and  leave  a  stratum 
above  it.  When  the  liquid  begins  to  drop  from  the  percolator,  close 
the  lower  orifice,  and,  having  closely  covered  the  percolator,  macerate 
for  forty-eight  hours.  Then  allow  the  percolation  to  proceed,  grad- 
ually adding  Alcohol,  until  the  drug  is  exhausted.  Reserve  the  first 
one  hundred  and  seventy  parts  [or  three  and  one-half  fluidounces]  of 
the  percolate,  evaporate  thej:emainder  to  thirty  parts  [or  half  a  fluid- 
ounce],  at  a  temperature  not  exceeding  50°  C.  (122°  F. ),  and  mix 
with  the  reserved  poi-tion.  Place  the  mixture  in  an  evaporating  dish, 
and,  having  added  pfty  paHs  [or  one  ounce  av.]  of  Sugar  of  Milk, 
cover  it  with  a  piece  of  thin  muslin  gauze,  and  set  aside  in  a  warm 
place,  where  the  temperature  will  not  rise  above  50°  C.  (122°  F. ), 
until  the  mixture  is  dry.  Lastly,  having  added  enough  Sugar  of 
Milk  to  make  the  mixture  weigh  one  hundred  j)a)is  [or  two  ounces  av.] , 
reduce  it  to  a  fine,  uniform  powder.  Preserve  the  powder  in  a  well- 
stoppered  bottle. 

The  advantages  possessed  by  abstracts  may  be  briefly  stated  as  fol- 
lows : 

1.  Each  abstract  represents  twice  the  strength  of  the  drug  or  fluid- 
extract  from  which  it  is  i^repared. 

2.  They  are  dry  powders,  if  properly  made,  and  thus  are  perma- 
nent and  liortable  ;  not  subject  to  precipitation  as  fluidextracts  are  ; 
not  liable  to  become  haid,  tough,  and  variable  in  strength,  as  is  the 
case  with  extracts. 

3.  Injurious  exposure  to  heat  is  entirely  avoided,  and  the  official 
process  of  1880  requires  no  apparatus  but  such  as  either  is  at  hand 
in  the  pharmacy,  or  can  be  easily  obtained  by  a  pharmacist  opei*ating 
upon  the  small  scale. 

4.  The  final  thorough  trituration  of  the  dry  powder  reduces  the  sol- 
uble and  active  constituents  of  the  drug  to  a  pulverulent  condition, 
the  diluent  is  soluble,  and  the  fin«^  state  of  division  of  abstracts  is 
the  most  favorable  condition  that  a  powder  can  possess  to  secure 
efficient  medication. 

The  improvement  suggested  for  the  processes  for  abstracts  is  that 
the  temperature  50°  Cc.  (122°  F. ),  which  is  lower  than  need  l)e,  for 
abstracts  of  aconite,  belladonna,  digitalis,  hyoscyamus,  ignatia,  jalap, 
nux  vomica,  podophyllum,  and  senega,  be  increased  to  80°  C. 
(176°  F.). 

Conium  and  valerian  require  a  very  low  temperature,  but  the  tem- 
perature of  80°  C.  (170°  F. )  is  not  injurious  to  those  first  mentioned 
if  the  evaporation  of  the  fluidextract  is  quickly  and  carefully  effected. 
An  alcoholic  fluidextract  may  be  used  in  preparing  an  abstract,  if 
the  menstruum  used  in  making  it  is  not  too  aqueous,  and  if  it  is 
free  from  glycerin.  Dr.  ScpiiblVs  modification  for  making  abstracts 
from  fluidextracts,  as  shown  in  the  cavSe  of  fluidextract  of  aconite,  is 
as  follows  :  ''Put  the  fluidextract  (a  weighed  quantity)  upon  a  flat- 
bottomed  dinner-plate  and  allow  it  to  evaporate  spontaneously,  with- 
out heating,  for  twenty-four  or  thirty-six  hours.  At  the  end  of  that 
time  there  will  remain  upon  the  plate  a  thin  layer  of  solid  extract. 
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Add  to  this  extract  about  double  its  weight  of  powdered  sugar  of 
milk,  warm  the  plate  and  contents  until  it  can  be  just  comfortably 
held  in  the  hand,  and  incorporate  the  melted  extract  and  powder  by 
means  of  a  stiff  spatula.  When  thoroughly  incorporated  and  cold, 
remove  the  mixture  from  the  plate,  weigh  it,  and  add  enough  pow- 
dered sugar  of  milk  to  make  the  whole  weigh  one-half  the  original 
weight  of  the  fluidextract.  Finally,  rub  it  to  a  fine,  uniform  powder, 
sifting  it  through  a  No.  60  sieve. ' '  Abstracts  are  not  well  made  when 
the  dry  powdered  solid  extract  is  simply  rubbed  up  with  dry  pow- 
dered sugar  of  milk,  as  suggested  by  some  writers,  because  such  mix- 
tures of  dry  powder  invariably  stratify  in  time.  This  fault  may  be 
easily  discovered  on  close  examination,  a  darker  layer  of  powdered 
extract  being  succeeded  by  a  lighter  one  containing  variable  propor- 
tions of  sugar  of  milk  ;  this  arrangement  of  the  particles  is  largely 
owing  to  the  vibration  to  which  the  bottles  containing  them  are  con- 
tinually subjected  on  the  shelves  of  the  dispensing  counter  and  by 
use  elsewhere.  If  the  U.  S.  1880  process  is  employed,  this  fault  does 
not  exist,  because  the  particles  of  sugar  of  milk  become  thoroughly 
saturated  with  the  concentrated  liquid  extract  when  mixed  together, 
and  when  the  alcohol  evaporates  the  solid  extract  is  thoroughly  dif- 
fused among,  and  is  closely  adherent  to,  the  particles  of  sugar  of 
milk  ;  hence  a  dose  taken  from  the  portion  at  the  top  or  at  the  middle 
of  the  bottle  would  liave  the  same  medicinal  effect  as  one  taken  from 
the  portion  at  the  bottom. 

Preservation  and  Administration. — Abstracts  should  be  care- 
fully protected  from  exposure  to  moist  air.  They  should  be  kept 
in  small  bottles  with  mouths  wide  enough  to  admit  the  end  of 
a  spatula.  Corks  of  the  best  quality  should  be  used,  and  the 
bottles  should  not  be  kept  near  a  hot  flue,  but  in  as  cool  a  place  as 
possible. 

The  following  table  exhibits  the  eleven  U.  S.  1880  abstracts  in  a 
form  convenient  for  study  : 
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Resinae  U.  S.     Resins 

The  official  resins  are  solid  preparations  consisting  principally  of 
the  resinous  principles  from  vegetable  bodies.  The  officially  pre- 
pared resins  differ  from  alcoholic  extracts  in  the  fact  that  the  latter 
contain  all  the  principles  in  the  drug  which  alcohol  is  caj^able  of 
dissolving,  while  the  resins  contain  only  those  principles  which  are 
soluble  in  alcohol  and  are  insoluble  in  water.  It  is  obvious  that 
the  resins  prepared  from  those  drugs  which  owe  their  activity 
exclusively  to  resinous  principles,  which  are  insoluble  in  water, 
are  stronger  preparations  than  the  alcoholic  extracts  from  such 
drugs.     Four  resins  are  official : 

Official  Resins 


Preparation 


Resin  a 
Jalapse 

Ppdophylli 
Scammonii 


By-product,  the  residue  left  after  distilling  Oil  of  Turpentine 

Percolate  Jalap,  in  No.  60  powder,  with  Alcohol  until  the  tincture  ceases  to 
produce  more  than  a  slight  turbidity  when  dropped  into  water.  Distil  off 
the  Alcohol,  and  add  the  concentrated  tincture  to  water,  collect,  wash,  drain, 
and  dry  the  precipitate 

Percolate  Podophyllum,  in  No.  60  powder,  with  Alcohol  until  the  tincture 
ceases  to  produce  more  than  a  slight  turbidity  when  dropped  into  water. 
Distil  off  the  Alcohol,  and  add  the  concentrated  tincture  to  cold  water, 
acidulated  with  1  percent,  of  Hydrochloric  Acid,  collect,  wash,  drain,  and 
dry  the  precipitate 

Digest  Scammony  with  boiling  Alcohol  until  exhausted,  mix  the  tinctures, 
distil  off  the  alcohol,  add  the  concentrated  tincture  to  water,  wash,  and  dry 
the  precipitate 


RESINA.  U.S.    Rosin 
The  residue  left  after  distilling  off  the  volatile  oil  from  turpentine. 

Usually  in  sharp,  angular  fragments,  translucent,  amber-colored,  usually  cov- 
ered with  a  yellowish  dust ;  at  onlinary  temperatures  brittle,  i)ulverizable  ;  fracture 
shiny  and  shallow-conchoidal  ;  odor  and  taste  faintly  terebinthinate. 

The  specific  gravity  of  Rosin  is  1.070  to  1.080  ;  it  is  easily  fusible,  and  burns 
with  a  dense  yellowish  smoke,  yielding  no  appreciable  ash  ;  soluble  in  alcohol, 
ether,  benzene,  carbon  disulphide,  acetic  acid,  fixed  or  volatile  oils,  and  in  solu- 
tions of  potassium  or  sodium  hydroxide ;  acid  number  not  less  than  150.  (See 
U.  S.  P.  Test  No.  98,  Chap.  LXII.) 

Average  dose. —  4  grains  (0.250  Gm. ). 

RESIN/C  JALAPS.  U.S.    Resin  of  Jalap 

Sl.'tric  Old  form 

*  Jalap,  in  No.  60  powder 1000  Qm.  32  oz.  av. 

Alcohol, 

Water,  a  sufficient  quantity 

Moisten  the  powder  with  300  Cc.  [old  form  9^  fl.  oz.]  of  Alcohol, 
and  pack  it  firmly  in  a  cylindrical  percolator ;  tlien  add  enough 
Alcohol  to  saturate  the  powder  and  leave  a  stratum  above  it.  When 
the  liquid  begins  to  drop  from  the  percolator,  close  the  lower  orifice, 
and,  having  closely  covered  the  percolator,  macerate  for  forty-eiglit 
hours.  Then  allow  the  percohition  to  proceed  slowly,  giadually  add- 
ing Alcohol,  until  2500  Cc.  [old  form  5  pints]  of  ])ercolate  are  ob- 
tained, or  until  the  percolate  ceases  to  produce  more  thiin  a  slight 
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tiirbidity  when  dropped  into  water.  Distil  off  the  Alcohol,  by  means 
of  a  water-bath,  nntil  the  percolate  is  reduced  in  weight  to  250  Gm. 
[old  form  8  oz.  av.],  and  add  the  hitter  slowly,  witli  constant  stirring, 
to  3000  Cc.  [old  form  0  pints]  of  water.  Wlicn  the  precipitate  has 
subsided,  decant  the  supernatant  liquid,  and  wavSh  the  precipitate 
twice,  by  decantation,  with  fresh  j^ortious  of  hot  water.  After  hav- 
ing drained  off  all  the  liquid,  transfer  the  Kesin  to  a  porcelain  dish 
and  heat  it  to  dryness  on  a  water- bath. 

Yellow  to  brown  masses  or  fragments,  breaking  with  a  resinous,  glossy  fracture, 
translucent  at  the  edges,  or  a  yellowish-gray  to  yellowish-brown  powder,  having  a 
slight,  peculiar  odor,  and  a  somewhat  acrid  taste.  Permanent  in  the  air.  Soluble 
in  alcohol  in  all  proportions  ;  ins()]ul)le  in  carbon  disulphide,  benzene,  and  fixed 
or  volatile  oils.  Its  alcoholic  solution  has  a  faintly  acid  reaction  to  blue  litmus 
paper.  Not  more  than  15  percent,  of  Resin  of  Jalap  should  be  soluble  in  ether, 
and  not  more  than  35  percent,  in  chloroform. 

Slowly  but  completely  soluble  in  5  times  its  weight  of  ammonia  water  ;  when 
this  solution  is  acidified  with  hydrochloric  acid,  oidy  a  slight  turbidity  should 
appear  (absence  of  rositi,  guaiac,  and  oOier  resin.s) . 

Resin  of  Jalap  should  not  suffer  any  material  loss  of  weight  when  heated  at 
100°  C  (212°  F.)  (absence  of  wafer) .  Anhydrous  Resin  of  Jalap  melts  at  about 
150°  C.  (302°  F.). 

Water  triturated  with  Resin  of  Jalap  should  neither  become  colored  nor  dis- 
solve any  portion  of  it  (absence  of  soluble  irnpnrities) . 

No  greenish-blue  color  should  be  produced  on  adding  a  few  drops  of  ferric 
chloride  T.S.  to  some  of  the  powder  moistened  with  alcohol  (absence  of  (j^taiac) . 

One  Gm.  of  Resin  of  Jalap  when  dissolved  in  50  Cc.  of  alcohol  containing  1  Cc. 
of  phenol phthalein  T.S.  should  require  not  more  than  0.5  Cc.  of  half-normal  alco- 
holic potassium  hydroxide  V.S.  to  produce  a  red  color  (limit  of  dcid  irt^iius). 

If  to  1  Gm.  of  Resin  of  Jalap,  dissolved  in  50  Cc.  of  alcohol  in  a  flask,  25  Cc.  of 
half-normal  alcoholic  potassium  hydroxide  V.S.  be  ailded,  an<l  the  mixture  be 
heated  on  a  water-bath  for  one  hour,  and  if  the  ex(;ess  of  alkali  be  titrated  with 
half-normal  sulj)huric  acid  V.S.,  using  5  drops  of  phenolphthalein  T.S.  a.»^  indicator, 
at  least  20  Cc.  of  half-normal  sulphuric  acid  V.S.  should  be  required  (limit  of 
mponifiable  suhsfances) . 

Average  dose. —  2  grains  (0.125  Gm.). 

RESIN  A   PODOPHYLLI.  U.S.     Resin  of  Podophyllum 

Mitric  Old  form 

"  Podophyllum,  in  No.  60  powder 1000  Qm.  .32  oz.  av. 

Hydrochloric  Acid 10  Cc.  150  miniins 

Alcohol, 

Water,  each,  a  sufficient  quantity 

Moisten  the  powder  with  4S0  Gc.  [ohl  form  15  11.  oz.]  of  Alcohol, 
and  pack  it  firmly  in  a  cylindrical  ])ercolator ;  then  add  enough 
Alcohol  to  siitunit<'  lh«^  ])(>\v<l«'r  and  leave  a  slialuin  above  it.  \Mien 
the  li(pii(i  begins  to  droj)  from  llic  ])erc(»]a1<>r,  clo.se  the  lower  orifice, 
and,  having  closely  covered  llie  pei'colatoi",  macerate  for  forty-eight 
hours.  Then  allow  the  ])er('olalion  to  ])rocee(l,  gradually  adding 
Alcohol,  until  KiOO  ('<■.  [old  form  .'{{  pints]  of  percolat<'  are  obtainecl, 
or  nntil  the  percolat*'  ceases  to  pro<lnee  more  than  a  slight  turbidity 
when  drop])ed  into  water.  Distil  off  the  Alcohol,  by  means  of  a 
water-bath,  until  the  ])ercolate  is  reduced  to  the  consistence  of  a  thin 
8yrup,  and  pour  it  slowly,  with  constant  stirring,  into  1000  Cc.  [old 
form  2  pints]  of  wat<-r  ]»revionsly  cooled  to  a  temi)erature  below  10°  C. 
(50°  F, ),  and  mixed  with  the  Ilydrocldoric  Acid.  When  the  pre- 
cipitate'lias  snbsided.  decant  tlu' snpernataid  li(|nid  and  wash  the  pre- 
cipitate twice,   by  dtu-antation,   with   fresh  ])ortions  of  cold  Water. 
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Spread  it  in  a  thin  layer,  upon  a  strainer,  and  dry  the  Eesin  by  expo- 
sure to  the  air,  in  a  cool  place,  protected  from  the  light.  Should  it 
coalesce  during  the  drying,  or  aggregate  into  lumps,  having  a  varnish- 
like surface,  it  should  be  removed,  broken  in  pieces,  and  rubbed  in  a 
mortar. 

It  should  be  kept  in  amber-colored,  well-stoppered  vials. 

An  amorplious  powder,  varying  in  color  from  grayish-white  to  pale  greenish- 
yellow,  turning  darker  when  subjected  to  a  heat  exceeding  35°  C.  (95°  F.)  or  when 
exposed  to  light.  It  has  a  slight,  peculiar  odor  and  a  faintly  bitter  taste  ;  very 
irritating  to  the  mucous  membrane,  especially  to  that  of  the  eyes. 

Soluble  in  alcohol  in  all  proportions  ;  not  less  than  75  percent,  of  Resin  of 
Podophyllum  should  be  soluble  in  ether,  not  less  than  65  percent,  in  chloroform, 
and  not  more  than  25  percent,  in  boiling  water.  A  hot  aqueous  solution  deposits 
most  of  its  contents  on  cooling,  and  if  the  cool  liquid  be  filtered,  the  filtrate  has  a 
bitter  taste,  and  turns  brown  upon  the  addition  of  a  few  drops  of  ferric  chloride  T.S. 
Soluble  in  potassium  or  sodium  hydroxide  T.S.,  forming  a  deep  yellow  liquid, 
which  gradually  becomes  darker  on  standing,  and  from  which  the  resin  is  repre- 
cipitated  by  acids. 

Not  less  than  99  percent,  of  Resin  of  Podophyllum  should  be  soluble  in  alcohol ; 
the  solution  should  be  clear  or,  at  most,  slightly  opalescent,  and  should  have  a 
faintly  acid  reaction.   ■ 

Upon  incineration,  Resin  of  Podophyllum  should  yield  not  more  than  1  per 
cent,  of  ash. 

Averaae  dose  —  I  Purgative,  i  grain  (0.015  Gm.).- 
Average  aose.       ^  Laxative,  ^V  grain  (0.005  Gm. ). 


RESINA   SCAMMONII.  U.S.     Resin  of  Scammony 

Metric  Old  forBD 

*  Scammony,  in  No.  60  powder 1000  Qm.  32  oz.  av. 

Alcohol, 

Water,  each,  a  sufficient  quantity 

Digest  the  Scammony  with  successive  portions  of  boiling  Alcohol 
until  it  is  exhausted.  Mix  the  liquids,  filter,  and  reduce  the  mixture 
to  a  syrupy  consistence  by  distilling  off  the  Alcohol.  Then  add  the 
residue  in  a  thin  stream,  with  active  stirring,  to  2500  Cc.  [old  form 
5  pints]  of  Water,  separate  the  precipitate  formed,  wash  it  thoroughly 
with  Water,  and  dry  it  at  a  gentle  heat. 

Yellowish-brown  or  brownish-yellow  masses  or  fragments,  breaking  with  a 
glossy  resinous  fracture,  translucent  at  the  edges  ;  or  a  yellowish-white  or  grayish- 
white  powder,  having  a  faint,  characteristic  odor,  and  a  slight,  peculiar  taste. 

Soluble  in  alcohol  in  all  proportions,  completely  soluble  in  oil  of  turpentine, 
and  almost  completely  soluble  in  ether  and  chloroform.  Ammonia  water  and 
solutions  of  alkalies  dissolve  it  with  the  aid  of  a  gentle  heat,  and  front  these  solu- 
tions the  Resin  is  not  reprecipitated  by  acids. 

When  incinerated  it  should  not  yield  more  than  1  percent,  of  ash. 

Average  dose. —  3  grains  (0.200  Gm. ). 

Unofficial  Resin 


Name 


llesina 
Copaibi*. 
U.  S.  P.  1890 


Description 


The  residue  left 
after  distilling  otT 
the  volatile  oil 
from  copaiba 


Tests 


A  yellowish  or  brownish-yellow  brittle  resin,  baring 
a  slight  odor  and  tiuite  of  copaiba.  Soluble  in  alco- 
hol, ether,  chloroform,  oarbon  disulpbide,  benzene,  or 
amylic  alcohol 


CHAPTER    XXXI 
SOLID  OFFICIAL  PREPARATIONS   MADE   WITHOUT   PERCOLATION 

It  is  not  the  intention  in  this  chapter  to  consider  in  detail  the 
classes  of  solid  ofiBcial  preparations  included  in  the  above  title, 
because  their  manufacture  either  belongs  to  the  domain  of  magistral 
pharmacy  or  is  intimately  connected  with  it.  They  are  more  appro- 
priately treated  in  the  final  chapters  of  the  work,  l^ecause  their  prep- 
aration generally  demands  a  higher  degree  of  skill,  and  a  more  inti- 
mate knowledge  of  the  physical  properties  of  medicinal  substances, 
than  are  necessary  in  making  those  which  have  been  heretofore  con- 
sidered. For  these  reasons  it  has  been  the  author's  custom,  in  lec- 
turing upon  the  subjects  treated  of  in  this  work,  to  reserve  the  con- 
sideration of  the  solid  official  preparations  made  without  percolation, 
and  those  which  are  embraced  under  the  general  term  "extempo- 
raneous," until  after  the  student  has  studied  the  physical  and  chem- 
ical properties  of  the  various  substances  which  compose  the  materia 
medica.  It  is  well  for  the  •  student  to  have  sufficient  knowledge  of 
these  preparations  to  be  able  to  define  each  class,  so  that  when  they 
are  incidentally  mentioned  in  Parts  III.  and  IV,  he  may  be  able  to 
describe  the  use  and  appearance  of  a  powder,  troche,  plaster,  pill,  etc. 
If  it  is  considered  desirable  to  deviate  from  tliis  plan,  the  chapters  on 
these  subjects  are  so  constructed  that  the  student  may  easily  turn  to 
them  an(i  study  them  out  of  the  order  given  here.  They  will  be 
found  in  Part  V. 

It  will  be  well,  however,  in  this  place,  in  order  to  keep  the  classifi- 
cation in  view,  to  enumerate  them  briefly.  They  are  Pills,  Troches, 
Masses,  Confections,  Powders,  Triturations,  SuppositoriCvS,  Cerates, 
Ointments,  Plasters,  and  Papers.  Among  those  intended  for  internal 
administration  pills  and  troches  are  largely  used,  and,  becausi^  their 
preparation  requires  the  drugs  to  be  in  the  form  of  powder,  the  classes 
termed  powders  and  triturations,  which  are  dispensed  extempora- 
neously, are  grouped  with  them.  M;usses  and  confections  are,  of 
course,  considered  in  connection  with  pills,  because  they  are  used  in 
their  ])i('i)aration.  Suppositories  stand  alone  as  a  class,  while  cerates, 
ointments,  i)lasters,  and  papers  form  a  natural  group,  being  prepa- 
rations that  aie  used  externally. 
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PART   III 


INORGANIC  SUBSTANCES 

INTRODUCTORY 

THE  various  operations  and  processes  which  are  used  in  the 
practice  of  pharmacy  having  been  treated  of  in  their  general 
relations  to  one  another  in  the  i)receding  chapters,  it  is  now 
necessary  to  consider  in  detail  the  physical  and  chemical 
properties  of  the  substances  that  enter  into  the  preparations  which 
are  used  in  medicine. 

The  plan  which  will  be  followed  presupposes  on  the  part  of  the 
student  a  knowledge  of  elementary  chemistry,  and  hence  chemical 
physics,  nomenclature,  the  theoretical  construction  of  formulae,  etc., 
will  not  be  entered  into.  The  great  number  of  valuable  text-books  on 
chemistry,  now  accessible  to  every  student,  renders  the  introduction  of 
even  brief  articles  on  these  subjects  unnecessary,  and  the  space  will 
be  reserved  for  the  consideration  of  the  chemical  substances  of  the 
materia  medica  from  a  pharmaceutical  standpoint.  For  reavsons 
which  need  not  be  entered  into  here,  the  latest  (and  to  some  extent 
conflicting)  views  of  modern  chemists  upon  the  classification  of  these 
substances  are  not  adopted,  but  a  method  is  employed  which,  while 
it  does  not  do  violence  to  the  accepted  theories,  is  simple  and  prac- 
tical. The  substances  are  grouped  together  according  to  their  phys- 
ical or  therapeutical  properties,  whila  their  sui)posed  cliemical  analo- 
gies have  not  been  entirely  overlooked.  This  plan  has  the  merit  of 
giving  the  student  a  different  view  of  the  chemical  substances  from 
that  to  which  he  is  accustomed  in  his  study  of  chemistry,  and  will, 
perhaps,  enhance  the  interest  and  impress  the  points  of  difference  in 
the  substances  more  forcibly  upon  the  mind. 

As  an  illustration,  the  chemical  properties  of  such  non-metallic  ele- 
ments as  Hydrogen,  Oxygen,  and  Nitrogen  will  not  be  noticed  at 
length  ;  they  are  not  recognized  articles  of  the  materia  medica  in  their 
free  state  ;  but  the  acids,  bases,  and  salts  containing  them  are  largely 
used,  and  they  form  substances  which  can  be  advantageously  grouped 
together  for  profitable  study  by  the  pharmacist. 
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INTRODUCTORY 


The  table  which  follows  gives  the  symbols  and  atomic  weights 
of  the  elemeuts ;  those  which  are  of  special  interest  from  a  phar- 
maceutical point  of  view  are  distinguished  from  the  rest  by  being 
printed  in  heavier   type. 

TABLE   OF  ATOMIC   WEIGHTS.     U.  S. 

Adopted  by  the  International  Comuiittee  on  Atomic  Weights  (1904) 
H=  1.000 


Name 

Symbol 

Atomic 
Weight 

Name 

Symbol 

Atomic 
Weight 

Aluminum  .... 

Al 

26.9 

Neodymium    .    .    . 

Nd 

142.5 

Antimony  . 

Sb 

119.3 

Neon     .... 

Ne 

19.9 

Argon     .    .    . 

Ar 

39.6 

Nickel  .... 

Ni 

58.3 

Arsenic    .    . 

As 

74.4 

Nitrogen     .    . 

N 

13.93 

Barium     .    . 

Ba 

136.4 

( ).«mium    .    . 

Os 

189.6 

Bismuth  .    . 

Bi 

206.9 

Oxygen   .    . 

0 

15.88 

Boron   .   .   . 

B 

10.9 

Palladium    . 

Pd 

105.7 

Bromine  .    . 

Br 

79.36 

Phosphorus 

P 

30.77 

Cadmium 

Cd 

111.6 

Platinum  .    . 

Pt 

193.3 

Caesium  .    .    . 

Cs 

131.9 

Potassium . 

K 

38.86 

Calcium    .    . 

Ca 

39.8 

Praseodymium 

I 

Pr 

139.4 

Carbon     .   . 

C 

11.91 

Radium     .    . 

Ra 

223 

Cerium 

Ce 

139.2 

Rhodium  .    . 

Rh 

102.2 

Chlorine  .    . 

CI 

35.18 

Rubidium    . 

Rb 

84.8 

Chromium 

Cr 

51.7 

Ruthenium  . 

Ru 

100.9 

Cobalt    .    . 

Co 

58.56 

iSamarium 

Sm 

148.9 

Columbinm 

Cb 

93.3 

Scandium     . 

Sc 

43.8 

Copper .   . 

Cu 

63.1 

Selenium  .    . 

Se 

78.6 

Erbium  .    . 

Er 

164.8 

Silicon     .    . 

Si 

28.2 

Fluorine    . 

F 

18.9 

Silver  .    .    . 

Ag 

107.12 

Gadolinium 

Gd 

155 

Sodium    .    . 

Na 

22.88 

Gallium 

Ga 

69.5 

Strontium  . 

Sr 

86.94 

Germanium 

Ge 

71.9 

Sulphur  .    . 

S 

31.83 

Glucinum  . 

Gl 

9.03 

Tantalum.    . 

Ta 

181.6 

Qold  .    .   . 

Au 

195.7 

Tellurium 

Te 

126.6 

Helium  .    . 

He 

4 

Terbium  . 

Tb 

158.8 

Hydrogen 

H 

1.000 

Thallium  .    . 

Tl 

202.6 

Indimn  .    . 

In 

113.1 

Thorium  .    . 

Th 

230.8 

Iodine   .   . 

I 

125.90 

Thulium  .    . 

Tu 

169.7 

Iridium  .    . 

Ir 

191.5 

Tin     .... 

Rn 

118.1 

Iron   .   .   . 

Fe 

55.5 

Titanium  .    . 

Ti 

47.7 

Kry[)t<>n 

Kr 

81.2 

Tungsten  .    . 

W 

182.6 

Lanthanum 

La 

137.9 

I'ranium  .    . 

U 

236.7 

Lead  . 

I'b 

205.35 

Vaimdium    . 

V 

50.8 

Lithium    . 

IJ 

6.98 

Xenon  .    .    . 

Xe 

127 

Magnesium 

Mg 

24.18 

Ytterbium    . 

Yb 

171.7 

Manganese 

Mn 

54.6 

Yttriun\    .    . 

Yt 

88.3 

Mercury  . 

Hk 

198.5 

Zinc      . 

Zn 

64.9 

Molybdenum    . 

Mo 

95.3 

Zirconium    . 

Zr 

89.9 

CHAPTEE    XXXII 
HYDROGEN,  OXYGEN,  AND  WATER 

H  ;  1.     O  ;  15.88.     H2O  ;  17.88 

Hydrogen  is  a  colorless,  inodorous,  aud  combustible  gas ;  it  is  the 
lightest  of  all  substances.  Chemically,  it  is  one  of  the  most  impor- 
tant aud  iuterestiug  of  the  elements,  the  atomic  weights  of  all  usually 
being  referred  to  it  as  unity.  Pharmaceutically,  iu  its  uncombined 
state,  it  is  of  veiy  little  importance,  and  the  reader  is  referred,  for 
further  information,  to  the  chemical  text-books. 

Oxygen,  as  usually  seen,  is  a  colorless,  inodorous  gas  which  aids 
combustion ;  it  is  the  most  abundant  of  the  elements,  forming  about 
one-fifth  of  the  total  weight  of  our  atmosphere.  Water  contains 
nearly  ninety  percent,  by  weight  of  oxygen,  and  it  is  present  in  vary- 
ing quantities  in  most  vegetable  and  animal  substances.  The  com- 
pounds which  it  forms  with  other  bodies  are  termed  oxides  :  these  are 
of  great  pharmaceutical  interest,  and  they  will  be  considered  here- 
after under  their  appropriate  heads.  Oxygen  in  its  free,  gaseous  con- 
dition is  frequently  used  medicinally,  and  is  supplied  by  manufac- 
turers, compressed  and  in  cylinders. 

AQUA.  U.S.    Water 

H2O  =  17.88 
Potable  Water  in  its  purest  obtainable  state. 

Water  is  the  most  important  and  useful  compound  known  to  the 
pharmacist :  its  molecule,  H2O,  is  comjiosed  of  two  parts  of  hydro- 
gen and  one  part  of  oxygen. 

The  purity  of  water  is  specified  iu  the  ofiicial  description,  which 

is  as  follows  : 

Official  Description.— A  colorless,  limpid  liquid. 

Odor,  Taste,  and  Reaction.— Without  odor  or  taste  at  ordinary  temperatures  ;  odorless  when 

he;ited  ;  perfectly  neutral  reaction. 
Impurities    and   Tests   for    Impurities. — ITeary  metah.    1000  Cc,  when  concentrated  by 
evaporation  to  20  Cc,  should  not  respond  to  the  Time-Limit  Test  for  heavy  metah  (see 
U.  S.  P.  Test  No.  121,  Chap.  LXII). 

Limit  of  soluble  salts.  On  evaporating  1000  Cc.  of  Water  on  a  water-bath,  it  should  not 
leave  a  residue  weighini^  more  than  0.5  (Jm. 

This  residue,  when  ignited,  should  not  carbonize,  nor  evolve  ammoniacal  or  acid  vapors. 

Limit  0/  sidphntps.  If  200  Cc.  of  Water  be  acidulated  with  hydrochloric  acid,  heated  to 
boiling,  and  0.5  ('c.  of  barium  chloride  T.S.  be  added,  the  liquid,  when  cooled  and  filtered, 
should  give  no  further  precipitate  on  the  addition  of  a  few  drops  of  barium  chloride 
T.S.,  even  on  standing. 

Limit  of  chlorides.  If  200  Cc.  of  Water  be  acidulated  with  nitric  acid,  heated  to  boiling, 
and  0.5  Cc.  of  tenth-normal  silver  nitrate  V.S.  beaildcil,  the  liiiuiil.  when  cooled  and  fil- 
tered, should  not  be  affected  by  the  subsequent  addition  of  a  few  drops  of  silver  nitrate 

Limit  of  nitrates.  If  10  Cc.  of  Water  mixed  with  a  few  drops  of  diphenylamine  T.S.  be 
carefully  j)oured  upon  about  I?  Cc.  of  sulj)huric  acid,  free  from  nitrous  compounds,  con- 
tained in  a  tost-tul>e,  so  as  to  form  a  separate  layer,  no  blue  color  should  be  formed  at  the 
line  of  contact  of  the  two  litjuids. 

Limit  of  nitrites.  If  to  50  Cc.  of  Water  contained  in  a  glass  cylinder  2  Cc.  each  of  sulphan- 
ilic  acid  T.S.  and  naphthylamino  acetate  T.S.  are  added,  and  the  solution  well  mixed, 
no  distinct  pink  coloration  should  appear  within  five  minutes,  if  the  oylimler  be  placed 
upon  a  white  surface  and  viewed  from  above. 
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Limit  of  ammonia.  If  to  50  Cc.  of  Water  contained  in  a  glass  cylinder  2  Co.  of  alkaline 
mercuric  potassium  iodide  T.S.  (Nessler's  Reagent)  be  added  and  thoroughly  mixed,  no 
yellow  or  brownish  tint  should  be  produced  immediately  ;  the  cylinder  should  be  placed 
upon  a  white  surface  and  viewed  from  above. 

Limit  of  organic  or  other  oxidizable  substances.  On  heating  to  boiling  100  Cc.  of  Water, 
acidulated  with  10  Cc.  of  diluted  sulphuric  acid,  and  subsequently  adding  0.4  Cc.  of 
tenth-normal  potassium  permanganate  V.S.,  the  pink  color  of  the  liquid  should  not  be 
completely  destroyed  after  it  has  been  boiled  for  ten  minutes. 

Uses. — The  powers  and  uses  of  water  as  a  solvent  have  been 
already  noticed  in  the  previous  chapters.  The  United  States  Phar- 
macopoeia directs  water,  under  the  name  of  Aqua,  or  distilled  water, 
under  the  name  of  Aqua  Destillata,  to  be  used  in  the  various  pro- 
cesses according  to  the  necessities  of  the  occasion.  Ordinary  water 
always  contains  solid  matter  and  traces  of  various  salts  in  solution  or 
suspension  ;  these  do  not  uutit  it  for  drinking  purposes,  but  would 
often  seriously  interfere  with  the  purity  of  many  chemical  substances 
if  such  water  were  used  in  their  preparation.  The  official  processes 
err  on  the  safe  side,  and  direct  distilled  water  in  all  cases  where  the 
use  of  ordinary  water  might  be  injurious  or  of  doubtful  propriety. 
In  some  sections  of  the  country  the  drinking  water  might  be  pure 
enough  for  the  processes,  or  at  least  not  contain  serious  impurities  ; 
in  other  sections  the  water  would  be  totally  unfit  for  the  preparations. 
The  purity  of  official  distilled  water  is  beyond  question,  and  its  use 
therefore  removes  all  doubts. 

AQUA  DESTILLATA.  U.S.    Distilled  Water 

For  process,  see  page  277.  The  official  tests  for  the  purity  of  dis- 
tilled water  are,  of  course,  much  more  exacting  than  those  for  water 
(see  below). 

Official  Description. — A  colorless,  limpid  liquid. 

Odor,  Taste,  and  Reaction. — Without  odor  or  taste,  and  perfectly  neutral  to  litmus  paper. 
Impurities  and  Tests  for  Impurities. — Heary  mctah.     Distilled  Water  should  not  respond  to 
the  Time-Limit  Test  for  heavy  metals  (see  U.  S.  P.  Test  No.  121,  Chap.  LXVII). 

Sulphates.  Nor  should  the  slightest  turbidity  result  upon  the  addition  to  separate  por- 
tions of  barium  chloride  T.S.,  or 

Chlorides.     Silver  nitrate  T.S.,  or 

Calcium.     Ammoniiiin  oxalate  T.S. 

Carbonic  arid.  Nor  should  its  transparency  be  affected  when  mi.xed  with  twice  its  volume 
of  calcium  hydro.xide  T.S. 

Nitrates,  nitrites,  or  ammonia.  It  should  give  no  reaction  for  nitrates,  nitrites,  or  am- 
monia when  tested  as  described  under  Aqua. 

liesidur.  When  1000  Cc.  of  Distilled  Water  arc  evaporated  on  a  water-bath  to  dryness, 
not  more  thiin  O.O.'iO  Gm.  of  residue  should  remain. 

Organic  or  other  oxidizable  substances.  On  heating  to  boiling  100  Cc.  of  Distilled  Water, 
acidulated  with  10  Cc.  of  diluted  sulphuric  acid,  and  subsequently  adding  0.1  Co.  of 
tenth-normal  potassium  permanganate  V.S.,  the  color  nf  the  liquid  should  not  be  com- 
pletely destroyed  by  bniling  for  ten  minutes,  nor  should  it  wholly  disappear  if  the  vessel 
be  afterwards  set  aside  in  a  dark  place,  covered,  for  ten  hours. 

Uses. — Distilled  water  is  used  in  pharmacy  principally  as  a  solvent 
for  delicate  chemical  salts,  and  for  purposes  for  which  ordinary 
water  is  unfitt<'(l  (see  3>age  464). 

AQUA   HYDROQENII   DIOXIDI.  U.S.    Solution  of  Hydrogen  Dioxide 

[SoumoN  OF  Hydrookn  Pkkoxioe] 

A  slitrlitly  a<i<l,  a<nu'ons  folution  of  Ilyilrofjoii  l)ioxi(lo  [11202  —  33.76],  which 
phonld  coiitiiin,  when  frt'shly  i)rc]iari'(l,  about  S  percent.,  l)y  weight,  of  absolute 
Hy<Irot;eii  Dioxiiie,  correspond iiij;  to  ai)out  10  vohnnes  of  availaV)le  oxygen.  It 
ph'oiijil  be  kept  in  a  cool  j)lace.  Unon  reniovinj?  the  stopi>er  from  the  bottle  not 
more  than  a  slight  pressure  should  he  observed. 
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Solution  of  Hydrogen  Dioxide  is  made  commercially  now  on  a  large 
scale.  The  former  ofiicial  method  of  preparation  consisted  of  decom- 
posing barium  dioxide  with  phosphoric  acid. 

BaOa  +  2H3PO4  --  Ba(H2r04)2  +  HaOa 
Any  trace  of  barium  salt  in  the  solution  of  hydi-ogcn  dioxide  remain- 
ing after  the  aocomposition  is  removed  by  the  cautious  addition  of 
sulphuric  acid,  which  precipitates  an  insoluble  barium  sulj)hate. 

Other  methods  are,  howe^■er,  in  use.  Phosphoric  acid  has  been 
replaced  by  hydrochloric  acid  or  hydrofluoric  acid.  Oxalic  acid  in 
small  amount  is  sometimes  added  to  the  solution  by  manufacturers, 
thus  fraudulently  raising  its  indicated  strength  when  assayed. 

Official  Description. — A  colorless  liquid,  liable  to  deteriorate  upon  keeping  or  protracted  agita- 
tion.  If  the  stopper  in  the  bottle  be  replaced  by  a  pledget  of  cotton,  deterioration  is  retarded. 

Odor  and  Taste. — Without  odor,  slightly  acidulous  to  the  taste,  and  producing  a  peculiar  sen- 
sation and  soapy  froth  in  the  mouth. 

Tests  for  Identity. — When  exposed  to  the  air  at  the  ordinary  temperature,  or  when  heated  on 
a  water-bath  at  a  temperature  not  exceeding  60°  C.  (140°  F.),  the  solution  loses  chiefly 
water.  When  rapidly  heated,  it  frequently  decomposes  suddenly. 
On  adding  to  10  Cc.  of  water  in  a  test-tube,  1  drop  of  potassium  chromate  T.S.,  then  10 
drops  of  diluted  sulphuric  acid,  and  pouring  a  few  Cc.  of  ether  on  top,  the  subsequent 
addition  of  a  few  drops  of  Solution  of  Hydrogen  Dio.vide,  even  when  considerably  diluted, 
will  cause  a  blue  color  to  appear  at  the  zone  of  contact  of  the  two  liquids.  After  shaking, 
the  ether-layer  will  separate  with  a  blue  color. 

Impurities  and  Tests  for  Impurities.— Z,/;hi7  of  free  acids.     If  to  25  Co.  of  the  Solution,  5  Cc. 
of  tenth-normal  potassium  hydroxide  V.S.  be  added,  and  the  mixture  be  evaporated  to 
about  10  Co.,  and  3  drops  of  phenolphthalein  T.S.  added,  not  less  than  2.5  Cc.  of  tenth- 
normal sulphuric  acid  V.S.  should  be  required  to  discharge  the  red  color  of  the  solution 
after  continued  boiling. 
Limit  of  total  solids.     If  20  Cc.  of  the  Solution  be  evaporated  to  dryness  upon  a  water-bath, 
and  the  drying  completed  at  120°  C.  (248°  F.),  not  more  than  0.03  Gm.  of  solid  residue 
should  remain. 
Arsenic.     If  to  1  Cc.  of  the  Solution,  1  Cc.  of  ammonia  water  be  added,  and  the  liquid 
evaporated  to  dryness  upon  a  water-bath,  the  residue  should  not  respond  to  the  Modified 
Gutzeit's  Test  for  arsenic  (see  U.  S.  P.  Test  No.  17,  Chap.  LXII). 
Heavy  metals.     If  1  Cc.  of  the  Solution,  be  evaporated  to  dryness  upon  a  water-bath,  the 
residue,  when  dissolved  in  10  Cc.  of  distilled  water  containing  1  Cc.  of  diluted  hydro- 
chloric acid,  should  not  respond  to  the  Time-Limit  Test  for  heavy  metals  (see  U.  "S.  P. 
Test  No.  121,  Chap.  LXII). 
Hydrofluoric  acid.     On  evaporating  to  dryness,  upon  a  water-bath,  50  Cc.  of  the  Solution, 
previously  rendered  alkaline  by  sodium  hydroxide  T.S.,  transferring  the  dry  residue  to  a 
watch-glass,  moistening  it  with  sulphuric  acid,  and   setting  the  glass  in  a  moderately 
warm  place  for  a  few  hours,  the  surface  of  the  glass,  after  being  washed,  should  exhibit 
no  sign  of  corrosion. 
Barium.     The  addition  of  a  few  drops  of  diluted  sulphuric  acid  to  10  Cc.  of  the  Solution 
should  produce  no  turbidity  or  precipitate. 

Assay. — I»ilute  10  Cc.  of  the  solution  with  sufficient  distilled  water  to  measure  100  Cc.  Transfer 
lfi.9  Cc.  of  this  liquid  (containing  1.G9  Cc.  of  the  Solution)  to  a  beaker,  add  5  Cc.  of 
diluted  sulphuric  acid,  and  then,  from  a  burette,  slowly  add,  with  constant  stirring, 
tenth-normal  potassium  permanganate  V.S.  until  the  liquid  just  retains  a  faint  pink  tint. 
Each  Cc.  of  tenth-normal  potassium  permanganate  V.S.  consumed  corresponds  to  0.1  per- 
cent, of  absolute  Hydrogen  Dioxide,  or  0..329  volumes  of  oxygen.  If  the  Solution  be 
of  full  strength,  30  Cc.  of  tenth-normal  potassium  permanganate  V.S.  will  be  required. 

Uses — Solution  of  hydrogen  dioxide  (or  peroxide,  as  it  is  usually 
termed)  is  an  energetic  antiseptic  and  disinfectant ;  it  is  oxygen- 
ated water,  another  atom  of  oxygen  being  chemically  coml)ined  ;  as 
found  in  commerce  it  is  designated  as  a  15  vol.,  10  vol.,  8  vol.  solu- 
tion, etc.,  by  which  is  meant  a  solution  of  the  hydrogen  dioxide  which 
will  yield  15  volumes,  10  volumes,  or  8  volumes  of  active  oxygen 
when  used.  Diluted  solutions  are  employed  as  local  api)licationa  and 
in  inflammations  of  mucous  membranes.  It  is  ])robably  free  from 
poisonous  properties.  Great  care  must  be  crr/vrnv/  to  pnvent  decom- 
position ^  the  hottleti  contaiuiiif/  the  soliititm  mti.st  he  hpt  in  a  cool  placCj 
and  the  stopper  may  be  advantageousbj  replaced  by  a  pledyet  of  cotton, 
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CHAPTEE    XXXIII 
THE   INORGANIC  ACIDS 

The  official  inorganic  acids  form  one  of  the  most  important  classes 
of  compounds  used  in  pharmacy.-  They  are  distinguished  from  other 
bodies  by  the  following  properties  :  1.  They  all  contain  hydr6gen,  and 
are  sometimes  called  hydrogen  salts.  The  hydrogen  is  capable  of  being 
replaced  by  metals.  2.  They  have  a  characteiistic  sour  taste  and 
corrosive  action.  3.  They  act  on  litmus  and  other  vegetable  sub- 
stances, changing  their  color. 

The  official  inorganic  acids  will  be  considered  in  the  following 
order  :  1.  those  which  do  not  contain  oxygen  or  hydracids,  and  which 
are  derived  from  non-metallic  elements, — viz.,  Hydrochloric,  Hydri- 
odic,  and  Hydrobromic  Acids.  2.  The  non-metallic  oxygen  acids, — 
Nitric,  ISTitrohydrochloric,  Sulphuric,  Sulphurous,  Hypophosphorous, 
and  Phosphoric  Acids.  3.  Arsenic  Trioxide  and  Chromium  Trioxide 
(formerly  known  as  Arsenous  and  Chromic  Acids)  and  the  weak  acid 
obtained  from  Boron,  will  not  be  treated  fus  acids,  but  will  be  described 
under  the  headings  of  the  elements  from  which  they  are  formed. 

The  name  of  the  acids  which  contain  oxygen  vary  in  their  termina- 
tions like  the  salts  of  certain  metals, — the  suffixes  otts  and  ic  being 
used,  the  former  to  denote  the  lower  proportion  of  oxygen,  the  latter 
the  higher.  Thus  sulphurows  acid,  H2SO3,  contains  less  oxygen  than 
sulphuric  acid  H2SO4 ;  nitroi(^  acid,  HISTOa,  less  than  nitWc  acid, 
HNO3,  etc. 

Practical  Points  in  handling  Strong  Acids. — The  strong  inor- 
ganic acids  are  never  made  by  the  pharmacist  for  commercial  pur- 
poses, as  they  can  be  manufactured  much  more  economically  upon 
a  large  scale.  They  are  corrosive  in  their  action,  and  must  be 
handled  very  cautiously  to  avoid  personal  injury.  They  are  usually 
sent  out  by  manufacturers  in  one  pound,  or  in  five  pint,  ghiss-stop- 
pered  bottles,  or  in  carboys  holding  about  ten  gallons.  One  of  the 
common  annoyances  is  the  liability  of  the  glass  stopper  to  become  so 
tightly  fastened  in  the  neck  of  the  bottle  that  it  is  extracted  with 
difficillty.  As  this  always  happens  with  bottles  which  have  well- 
fitting  and  hence  most  valuable  stoi)])(M-s,  it  becomes  an  object  to  ex- 
tract the  st<)i)p»M-  without  injniy.  Tliis  may  tVccincntly  be  done  by 
grasping  tlie  bottle  tinuly,  and,  aftrr  cleaning  otV  the  Inte,  carefully 
tapping  the  stoi)per  (/rnily  with  the  wooden  handle  of  a  i)estle  or 
Hpatula.  If  very  moderate  measui-es  do  not  succeed,  the  stopper 
K^rench  (see  Fig.  440)  should  be  used.  This  is  made  of  hard  wood,  of 
the  shape  shown  in  the  cut,  the  lower  cut  giving  the  end  view  and 
showing  tlie  relative  si7A\s  of  thre«'  holes  in  the  wrench.  The.se  should 
l)e  made  sonu'what  larger  than  tli<'  stopjxMS  of  the  bottles  for  which 
the  wrench  is  likely  to  be  used.  The  \\\)\wv  cut  gives  the  side  view 
of  the  wnMich,  which  is  shaped  to  fit  the  hand,  and  shows  the  relative 
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depths  of  the  holes.  The  refractory  stopper  is  placed  in  the  hole,  and 
the  operator  grasps  the  wrench  with  the  right  hand  and  endeavors  to 
twist  the  stopper  out.  If  it  does  not  yield  to  moderate  treatment,  the 
neck  of  the  bottle  may  be  cautiously  heated  by  wrapping  it  in  a  cloth 
wet  with  hot  water,  or  by  means  of  a  spirit-lamp  or  Bunsen  burner 
with  a  low  flame,  passing  the  flame  quickly  around  it  several  times 
so  that  it  shall  be  uniformly  heated.  This  will  cause  expansion  of  the 
neck,  and  if  the  right  moment  be  seized,  which  is  just  before  the  outer 
surface  of  the  stopper  becomes  correspondingly  heated,  the  stopper 
may  be  easily  extracted,  the  principle  of  action  depending  ujjon  un- 
equal expansion.  If  these  means  do  not  succeed,  the  bottle  should  Ije 
inverted  in  a  vessel  of  warm  water  to  a  depth  suflicient  to  cover  the 
neck  and  allowed  to  remain  several  hours  ;  if  the  wrench  is  then  used, 
success  is  generally  avssured.  Corks  should  not  be  used  as  stoppers 
for  the  strong  acids,  because  of  the  corrosive  action  of  the  latter  on 
them, — a  portion  of  the  cork  almost  invariably  contaminating  and 
discoloring  the  acid. 

The  handling  of  carboys  containing  strong  acids  is  sometimes  at- 
tended with  difficulty  and  danger.  The  simplest  method  known  to 
the  author  is  by  the  use  of  Stevenson's  carboy  rocker  (see  Fig.  441). 


Fig.  440 


Fig.  441 
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stopper  wronrli 


Use  of  carl  10 V  rocker 


This  consists  of  a  solid  elastic  steel  rotl  bent  into  the  shape  shown  in 
the  cut.  To  place  it  in  position,  the  carboy  is  tilted  until  it  rests  on  a 
bottom  corner  ;  the  closed  end  of  the  rocker  is  then  pushed  into  place 
on  the  bottom  edge,  and  the  springs  adjust  themselves  to  the  upper 
edge  of  the  carboy.  The  latter  can  then  be  tilted  easily  and  without 
spilling  the  contents.     The  last  drop  can  be  poured  out  readily. 

Quality  of  Commercial  Acids — Two  grades  of  acids  are  found  in 
commerce.  The  first  is  designated  as  C.  P.  (chemically  pure),  and 
this  is  the  quality  indicated  by  the  IT.  S.  Pharmacopoeia  to  be  used  in 
making  preparations  and  for  tests,  etc.  The  lower  grade  is  some- 
times known  as  medicinally  pure,  and  is  intended  to  be  employed  in 
the  arts  and  for  common  uses. 

Too  much  importance  cannot  be  attached  to  the  duty  of  securing 
pure  and  slrong  acids.  The  introduclion  of  full  and  reliable  tests  in 
the  Eighth  Decennial  Revision  of  the  Pharmacopieia  leaves  the  jihar- 
macist  without  excuse  if  he  neglects  their  careful  examination.  They 
are  used  in  many  of  the  qualitative  and  (luantitative  otficial  testvS.  If 
the  reagent  used  for  testing  is  impure  itself,  the  snbstance  which  is 
suspected  and  is  being  tested  will  fall  under  condemnation  Miien  it 
may  be  absolute\y  faultless.  Then,  again,  loss  and  annoyance  in 
making  many  preparations,  like  the  iron  salts  and  solutions,  will 
surely  follow  the  use  of  acids  deficient  in  strength  and  purity. 


468 


THE  INORGANIC  ACIDS 


442 


Strength  of  the  Official  Acids.— The  official  inorj];anic  acids  ar* 
mostly  solutions  of  gaseous  acids  iu  water,  and  no  uniformity  is  to  be 
found  among  them  in  the  amount  of  water  contained  in  the  strong 
acids.  For  instance,  hydrochloric  acid  contains  31.9  percent,  of  gas- 
eous hydrochloric  acid  ;  nitric  acid  contains  68  percent,  of  gaseous 
nitric  acid ;  and  sulphuric  acid  contains  92.5  percent,  of  absolute 
sulphuric  acid.  On  the  other  hand,  the  diluted  acids  are  intended  to 
be  uniform, — diluted  hydriodic,  hydrobromic,  hydrochloric,  hypo- 
phosphorous,  nitric,  phosphoric,  and  sulphuric  acids  each  containing 
10  percent,  of  absolute  acid. 

Medical  Properties. — The  inorganic  acids  are  generally  tonic  and 
refrigerant  when  administered  in  a  diluted  condition  ;  externally,  if 
applied  undiluted,  they  are  caustic  and  corrosive,  and  should  be  used 
with  the  greatest  care.  Brushes  made  of  spun  glass  are 
sometimes  employed  to  api)ly  strong  acids  externally  to 
ulcers.  Test  bottles  with  elongated  stoppers,  or  the  bottle 
shown  in  Fig.  442,  are  also  advantageously  used.  One  of 
the  principal  difidculties  attendant  upon  the  internal  admin- 
istration of  acids  is  their  injurious  action  upon  the  teeth. 
To  avoid  the  destiuctive  contact  with  the  enamel,  the 
diluted  acid  should  be  sucked  through  a  narrow  glass  tube. 
Antidotes. — The  strong  acids  are  sometimes  accidentally 
taken  internally  in  poisonous  doses  ;  their  corrosive  action 
is  rapidly  manifested,  and  dangeroiis  results  may  be  justly 
apprehended.  Mild  alkalies  in  large  doses  should  at  once 
be  administered  in  connection  with  some  bland  fixed  oil.  Lime  lini- 
ment is  usually  upon  the  shelf  already  prepared,  and  valuable  time 
may  often  be  saved  by  at  once  giving  it  to  the  patient  in  large  doses. 
Soap  or  sodium  bicarbonate  in  dilute  solution  also  may  be  given. 
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Official  Name 

Sp.  Gr.  at 

250C.  (77°  F.) 

Comporition 

Hydracids 

Ari'lum  Ilydriodicum  Dilutuin 

i.infi 

10  percent.  HI 

llydrobromicuin  r)ilutum 

i.nrfi 

10  percent.  HBr 

Hy'lroohlorioiim 

1.1, "iS 

."il  .9  percent.  IICl 

Hydrochloricuiii  Di  In  turn 

1.049 

10  percent.  IICI 

Oxyacids 

AciduTTi  iryp(Pi)hos|ili(iriisiiin 

i.i.-^n 

."^0  percent.  IlPIIzOa 

nypojihosjilioroHuin  Dilutum 

1.042 

10  percent.  HPHaOj 

Nitricum 

1 .40.^ 

f)8  percent.  IINOs 

Nitricuni  Dilutuin 

1.054 

10  percent.  IINOs 

Xilrohydrochloriciim 

(  180  Cc.  Nitric  Acid 

\  820  (V.  Hvdrochlorio  Acid 

(40  Co.  Nitric  Acid 

■    182  tV.  llvdrochlnric  Acid 

Nifrohydroftiloricuin  Dilnttim 

(  778  ("e.  Distilled  Water 

Plioiphfiricutn 

1.707 

S.-i  percent.  n8r04 

I'hi>s|ili()ricuiii  Dilutuin 

1.0.^7 

10  percent.  H.-»r04 

Sulplniricnnn 

1.826 

92..^  percent.  II2SO4 
111  f'c.  Sulphuric  Acid 

Pulphurifuin  Aroinnticum 

0.9.13 

.SO  Cc.  Tincture  of  (iin(?er 
1  Cc.  Oil  of  Cinnamon 
S.-^S  Cc.  Alcohol 

Fulphuricum  Dilututn 

1.0fi7 

10  percent.  II2S04 

SulphuroBuin 

1.028 

6  percent.  SO2 
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ACIDUM  HYDROCHLORICUM.    I  .H.     Hydrochloric  Acid 

A  liquid  compose<l  of  ;^1.9  percent.,  l)y  wciglit,  of  absolute  Hydrochloric  Acid 
[HCl  =  36.18],  luid  tiS.l  percent,  of  water.  It  should  be  kejjt  in  glass-stoppered 
bottles. 

Preparation. — Hydrochloric  acid,  the  only  known  compound  of 
chlorine  and  hydi'ogeu,  is  made  on  a  very  large  scale  both  abroad  and 
in  this  country.  It  is  obtained  most  cheaply  as  a  by-product  result- 
ing from  the  manufacture  of  soda-ash,  by  decomposing  common  salt 
heated  to  a  high  temperature  with  sulphuric  acid.  Sodium  sulphate 
is  formed,  and  gfiseous  hydiochloric  acid  is  liberated.  The  latter  is 
cx)nducted  into  a  tall  tower  filled  with  coke,  called  a  coke  scrubber  ; 
the  ascending  gas  is  met  by  a  descending  How  of  water,  which  trickles 
from  a  reservoir  near  the  top.  The  gas  readily  dissolves  in  the  water, 
and  the  relative  quantities  are  so  arranged  that  a  strong  solution  passes 
out  at  the  bottimi  of  the  tower.  A  purer  product  is  formed  by  selecting 
the  sodium  chloride  and  sulphuric  acid  and  using  a  series  of  stone- 
ware jars  shaped  like  Woulfe's  bottles.  About  120  parts  of  the  salt 
require  100  parts  of  strong  sulphuric  acid.  Two  steps  in  the  process 
are  recognized.  In  the  first  reaction  but  one-half  of  the  sodium 
chloride  is  decomposed,  the  decomposition  of  the  remainder  being 
effected  at  a  temperature  of  220°  C.  (428°  F.)  or  oVer.  The  reaction 
is  thus  shown  : 

2NaCl  +  H2SO4  =  HCl  +  NaCl  +  K"aHS04 

Sodium  Sulphuric    Hydrochloric      Sodium  Acid  Sodium 

Chloride  Acid  Acid  Chloride  Sulphate 

and  the  residue,  when  heated,  yields  the  rest  of  the  hydrochloric  acid, 
as  follows  : 

NaCl  +  KaHS04  =  HCl  -f  l^a^SO^ 

Sodium  Acid  Sodium      Hydrochloric  Sodium 

Chloride  Sulphate  Acid  Sulphate 

Hydi'ochloric  acid,  or,  more  properly,  solution  of  hydrochloric  acid, 
is  used  in  pharmacy  to  make  the  official  preparations  of  tlie  diluted 
hydi'ochloric  acid,  nitrohydrochloric  acid,  and  diluted  nitrohydro- 
chloric  acid,  in  the  preparation  of  chlorine  water,  chlorides,  and 
many  other  compounds.  The  yellow  color  of  the  common  acid  (muri- 
atic acid,)  is  generally  due  to  organic  substances  or  a  trace  of  iron  ; 
the  white  fumes  produced  when  the  acid  is  exposed  to  the  air  are 
caused  by  the  gaseous  acid  combining  with  the  moisture  in  the  air, 
and  also  with  a  trace  of  ammonia  usually  present,  forming  ammonium 
chloride.     The  official  description  and  tests  are  ius  follows  : 

Official  Description. — A  colorless,  fuming  liquid. 

Odor,   Taste,    and    Reaction.— Pungent   odor;    intensely  acid    ta.«te ;    the   fumes  and   odor 

disuppciir  oil  ililutiiif;  (lie  .Acid  with  2  volumes  of  water.     Intensely  acid  reaction. 
Specific  Gravity.— About  l.lf)8  at  25°  C.  (77°  F.). 
Solubility.—  Water.      Misciblo  in  all  proportions. 

Alcohol.     Miscible  in  ail  proportiims. 
Tests  for  Identity.— On   distillin-;  it.  at  first  a  stronger  acid  passes  over,  until  at  110°  C. 
(230°  F.),  a  liquid  containing  20.11?  jicrcent.  of  the  iibsoUite  aci<l  renuiins  (specific  gravity 
about  1.098  at  25°  C. ),  which  distils  unchanged,  leaving  no  residue. 
Heated  with  manganese  dioxide  it  evolves  chlorine. 

With  silver  nitrate  T.S.  it  yields  a  white,  curdy  precipitate,  insoluble  in  nitric  acid,  but 
readily  soluble  in  anmionia  w:iter. 
Impurities  "and  Tests  for  Impurities. — Limit  of  non-rohuile  iwpuritieH.  If  10  Cc  of  the 
Acid  be  evaporated  t'roiu  a  ]ilatinuiu  or  porcelain  dish,  and  dried  at  110°  C.  (2.'?0°  F.),  no 
appreciable  residue  should  remain. 
Bromine  or  iodine.  If  to  5  ("c.  of  Hydrochloric  Acid  diluted  with  an  equal  volume  of 
water,  1  Co.  of  chloroform  be  added,  and  if  chlorine  water  which  has  been  diluted  with 
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an  equal  volume  of  water  be  then  cautiously  added,  a  drop  at  a  time,  with  constant 
agitation,  the  chloroform  should  remain  free  from  any  yellow,  orange,  or  violet  color. 

Free  chlorine  or  bromine.  If  1  C'c.  of  the  Acid  be  diluted  with  5  Cc.  of  water,  and  if  1  Cc 
of  potassium  iodide  T.8.  with  1  Cc.  of  chloroform  be  added,  and  the  mixture  agitated, 
the  chloroform  should  be  free  from  any  violet  coloration. 

Arsenic.  Five  Cc.  of  diluted  Hydrochloric  Acid  (1  in  10),  should  not  respond  to  the  Modi- 
fied Gutzeit's  Test  for  arsenic  (see  U.  S.  P.  Test  No.  17,  Chap.  LXII). 

Sii/pliiiric  acid  or  sulphates.  If  1  Cc.  of  the  Acid  be  diluted  with  5  Cc.  of  water,  and  a 
few  drops  of  barium  chloride  T.S.  be  added,  no  precipitate  or  turbidity  should  appear 
within  one  hour. 

Sulphurous  Acid.  Nor  should  the  addition  to  this  mi.xture  of  a  few  drops  of  tenth-normal 
iodine  V.S.  produce  any  turbidity. 

Heavy  metals.  Hydrochloric  Acid  when  diluted  with  distilled  water  (1  in  20)  should  not 
respond  to  the  Time-Limit  Test  for  hiavy  metals  (see  U.  S.  P.  Test  No.  121.  Chap.  LXII). 
Quantitative  Test. — Introduce  into  a  stoppered  weighing  bottle  3  Cc.  of  Hydrochloric  Acid 
and  weigh  accurately.  Dilute  the  Acid  with  60  Cc.  of  distilled  water  and  titrate  with 
normal  potassium  hydroxide  V.S.,  using  methyl-orange  T.S.  as  indicator.  Multiply  the 
number  of  Cc.  of  the  normal  potassium  hydro.\ide  V.S.  consumed,  by  3.618,  and  divide 
this  product  by  the  weight  of  the  Acid  taken;  the  quotient  represents  the  percentage  of 
absolute  Hydrochloric  Acid  in  the  latter. 

Uses. — Hydrochloric  acid  is  largely  used  in  making  chlorides  and 
other  preparations.  Medicinally  it  is  usually  prescribed  in  a  diluted 
form.     The  dose  is  five  to  ten  minims  (0.3  to  0.6  Cc. ). 

ACIDUM   HYDROCHLORICUM  DILUTUM.  U.S.    Diluted  Hydrochloric 

Acid 

Diluted  Hydrochloric  Acid  should  contain  10  percent.,  by  weight,  of  absolute 
Hydrochloric  Acid  [HCl  =  36.18],  and  90  percent,  of  water.  It  should  be  kept  in 
glass-stoppered  bottles. 

Metric  Old  form 

♦Hydrochloric  Acid 100  Qm.  4J  fl.  oz. 

Distilled  Water 219  Qm.  llj  d.  oz. 

To  make 319  Gm.  16    fl.  oz. 

Mix  them. 

Official  Specific  Gravity.— About  1.049  at  25°  C.  (77°  F.). 

Tests  for  Identity. — It  (loes  not  fume  in  the  air  and  is  without  odor,  but  otherwise  it  should 

conform  to  the  reaction-^  and  test^  given  under  Acidum  Hydrochloricum. 
Quantitative  Test.— If  to  3.62  (Jni.  of  Diluted  Hydrochloric  Acid  there  be  added  about  20  Cc. 

of  water,  it  should  require  10  Cc.  of  normal  potassium  hydroxide  V.S.  for  neutralization 

(each  Cc.  corresponding  to  1  percent,  of  absolute  Hydrochloric  Acid),  methyl-orange 

T.S.  being  used  as  indicator. 

Uses. — Diluted  hydiochloric  acid  is  used  as  a  refrigerant  and  tonic 
ill  dos<'S  of  fifleen  to  thirty  minims  (1  to  2  Cc. ),  largely  diluted  with 
water.  It  slunild  be  sucked  through  a  glass  tube  or  straw,  to  avoid 
injury  to  the  teetli. 

ACIDUM   HYDROBROMICUM   DILUTUM.  U.S.     Diluted  Hydrobromic 

Acid 

A  liquid  composed  of  not  less  than  10  j)ercent.,  by  weight,  of  absolute  Hydro- 
bromic Acid  [HUr  80..S()],  an<i  about  i»0  percent,  of  water.  It  should  be  kept  in 
ambcr-coIorcd,  glass-stojipcrcd  bottles,  protected  from  light. 

Preparation. — Two  methods  arc  generally  used  for  making  this 
jjreparat ion, — <tn«'  by  «list illation,  llic  ollici'  by  double  d<'composition 
and  precipitation.  The  former  method  yields  the  i)nrer  i)roduct,  the 
latter  is  tlie  m(>re  convenient.  For  other  methods  of  preparation,  see 
U.  S.  Dispensatory. 

Dilutvd  Hytlrohromic  Acid  (DvftiUation  Process). — Take  of  Potas- 
sium P>romi(h'  and  Snl])hnric  Acid,  each,  150  parts  (by  weight), 
DistJlIrd  Water,  a  snllicifiit  (piantity.      Add  the  Sulphuric  Acid  to 
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25  parts  of  Distilled  Water,  and  cool  the  mixture.  Then  dissolve  the 
Potassium  Bromide  in  150  parts  of  water  by  the  aid  of  heat,  supplying 
the  loss  of  water  by  evaporation  during  the  heating.  Carefully  pour 
the  diluted  Sulphuric  Acid  into  the  hot  solution  with  constant 
stirring,  and  set  the  mixture  aside  for  twenty-four  hours,  in  order 
that  the  Acid  Potassium  Sulphate  may  crystallize.  Pour  off  the  liquid 
into  a  retort,  break  up  the  crystalline  mass,  transfer  it  to  a  funnel,  and, 
having  drained  the  crystals,  drop  slowly  upon  them  50  parts  of  cold 
Distilled  Water  so  as  to  wash  out  the  acid  liquid.  Add  this  liquid  to 
that  in  the  retort,  and  distil  nearly  to  dryness  at  a  moderate  heat.  If 
red  fumes  of  bromine  are  given  off  during  any  stage  of  the  distillation^ 
change  the  receiver  until  such  fumes  cease  to  appear.  Finally, 
determine  in  the  distillate  the  amount  of  absolute  Hydrobromic  Acid 
(10  Gm.  of  the  diluted  acid  should  require  12.4  Cc.  normal  potassium 
hydroxide  V.S.  for  neutralization),  and  add  to  the  remaining  weighed 
distillate  such  an  amount  of  cold  Distilled  Water  as  shall  cause  the 
finished  acid  to  contain  10  percent,  by  weight  of  absolute  Hydro- 
bromic Acid. 

This  process  is  based  upon  that  proposed  by  Dr.  E.  E.  Squibb,  the 
acid  preferred  by  him  having,  however,  the  strength  of  34  percent, 
instead  of  10  percent. 

KBr  +  H2SO4  =  KHSO4  +  HBr 

Potasiiiiira         Sulphuric      Acid  Potatsiuin    Hydrobromic 
Bromide  Acid  Sulpiiate  Acid 

Diluted  Hydrobromic  Acid  (Precipitation  Process). — Dissolve  340 
grains  of  Potassium  Bromide  in  4  fluidouuces  of  Water,  add  430 
grains  of  Tartaric  Acid  to  the  solution,  cool  the  mixture  to  40°  F., 
allowing  it  to  stand  without  agitation  as  long  as  possible  before  pour- 
ing off  the  clear  solution  from  the  precipitated  acid  potassium  tar- 
trate. If  it  can  be  kept  in  a  cool  place  for  several  weeks  before  it  is 
used,  it  will  be  improved  ;  it  will  contain  about  10  percent,  of  abso- 
lute Hydrobromic  Acid.  This  method  is  a  modification  of  Wade's 
and  Fothergill's  processes,  and  has  the  advantage  of  separating  the 
acid  potassium  tartrate  more  effectually.  The  crystals  which  form 
upon  the  bottom  and  sides  of  the  bottle  act  as  nuclei,  and  in  time 
serve  to  abstract  all  of  the  acid  tartrate  from  the  liquid. 

Official  Description. — A  clear,  colorless  liquid. 

Odor,  Taste,  and  Reaction.— Odorless  ;  strongly  acid  taste  and  reaction. 

Specific  Gravity.— About  1.076  at  25°  C.  (77°  ¥.). 

Solubility. —  WHter.     Jliscible  in  all  proportions. 

A/rohi)/.     Mificible  in  all  proportions. 
Tests  for  Identity. — On  distillinfc  it,  water  and  weak  acid  first  pass  over;  when  the  temper^, 
ture  of  126°  C  (2.58..S°  F.)  is  reached,  an  acid  of  48  percent,  remains,  which  may  be  dis- 
tilled unchanged. 
Silver  nitrate  T.S.   causes  a  yellowish-white  precipitate,   which  is  insoluble  in  diluted 
nitric  acid,  but  slowly  soluble  in  an  excess  of  stronger  ammonia  water,  and  readily  sol- 
uble in  solutions  of  sodium  thiosulphate  or  potiu-^sium  cyanide. 
If  copper  sulphate  T.S.   be  added  to  the  Acid,  a  deep   red  color  is  produced  upon  the 

addition  of  sulphuric  acid. 
The  Acid  should  not  become  colored  on  keeping. 
Impurities  and  Tests  for  Impurities. — Limit  of  sulphuric  acifi.    Ten  Cc.  of  the  Acid  should 
not  bo  rendered  more  than  slightly  cloudy  by  the  addition  of  1  Cc.  of  barium  chloride  T.  S. 
linrium.     Ten  Cc.  of  the  Acid  should  not  be  rendered  turbid  by  the  addition  of  1   Cc.  of 

potassium  sulphate  T.S. 
Limit  of  iion-ro/nlile  impHriticn.     If  10  Cc.  of  Diluted   Hydrobromic   Acid  be  evaporated 

to  dryness,  and  heated  to  110°  C.  (230°  F. ),  no  appreciable  rcsiilue  should  remain. 
I/miiy  metah.     Ten  Cc.  of  the  Diluted  Acid  without  further  acidulation,  .should   not   re- 
spond to  the  Time-Limit  Test  for  henvy  mctaU  (see  U.  S.  P.  Test  No.  12i,  Chap.  LXII). 
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Free  bromine.  If  10  Cc.  of  the  Acid  be  shaken  with  2  Cc.  of  chloroform,  no  color  should 
be  imparted  to  the  latter. 

Iodine.  Upon  subsequently  adding  chlorine  water,  which  has  been  previously  diluted  with 
an  equal  volume  of  water,  drop  by  drop,  with  shaking,  the  chloroform  should  be  colored 
orange,  with  no  trace  of  violet. 

Arsenic.  Five  Cc.  of  Diluted  Hydrobromic  Acid  should  not  respond  to  the  Modified  Gut- 
zeit's  Test  for  arsenic  (see  U.  S.  P.  Test  No.  17,  Chap.  LXII). 

Limit  of  hydrochloric  acid  and  chlorides.  If  0.5  Cc.  of  Diluted  Hydrobromic  Acid  be 
mi.\ed  with  10  Cc.  of  water,  and  8  Cc.  of  silver  nitrate  T.S.  with  6  Cc.  of  ammonium 
carbonate  T.S.,  be  added,  and  if  the  mi.xture,  after  digesting  for  ten  minutes  on  a  bath  of 
boiling  water,  be  cooled  and  filtered,  the  filtrate,  on  supersaturating  with  nitric  acid, 
should  not  become  more  than  slightly  opalescent. 
Quantitative  Test. — If  10  Gm.  of  Diluted  Hydrobromic  Acid  be  diluted  with  sufficient  dis- 
tilled water  to  measure  100  Cc,  and  if  to  8.04  Cc.  of  this  solution,  after  exact  neutrali- 
zation with  diluted  ammonia  water  (litmus  T.S.  being  used  as  indicator),  there  be  added 
3  drops  of  potassium  chromate  T..S.,  then  not  less  than  10  Cc.  of  tenth-normal  silver  ni- 
trate V.S.  should  be  required  to  impart  to  the  liquid  a  permanent  red  tint  (each  Cc. 
corresponding  to  1  percent,  of  absolute  Hydrobromic  Acid). 

Uses. — Diluted  hydrobromic  acid  is  used  as  a  nervine  and  hypnotic, 

iu  doses  of  two  tliiidrachms  (8  Cc). 

ACIDUM  HYDRIODICUM  DILUTUM.  U.S.    Diluted  Hydriodic  Acid 

A  solution  of  Hydriodic  Acid  [HI  =  126.9],  containing  not  less  than  10  per- 
cent., by  weight,  of  the  absolute  Acid,  and  about  90  percent,  of  water.  It  should 
be  kept  in  amber-colored,  glass-stoppered  bottles,  protected  from  the  light. 

Metric  Old  form 

•Potassium  Iodide 135.0Qm.  4  oz.  av.  431  gr. 

Potassium  Hypophosphite 10.0  Qm.  161  grains 

Tartaric  Acid 136.5  Qm.  5  oz.  av.  16  gr. 

Distilled  Water, 

Diluted  Alcohol,  each,  a  sufficient  quantity,  

To  make 1000  Qm.  2  pints 

Dissolve  the  Potassium  Salts  in  250  Cc.  [old  form  S  fl.  oz.]  of  Dis- 
tilled Water  with  the  aid  of  heat,  and  the  Tartaric  Acid  in  400  Cc. 
[old  form  12  fl.  oz.]  of  Diluted  Alcohol.  Having  poured  the  solu- 
tion of  Tartaric  Acid  into  a  bottle  of  about  1000  Cc.  [old  form  2 
pints]  capacity,  add  the  solution  of  the  Potassium  Salts  and  shake 
tlie  mixture  briskly.  Place  the  bottle  in  a  bath  of  ice-water  for  several 
hours  and,  having  inserted  a  pledget  of  cotton  tightly  in  the  throat 
of  a  funnel,  transfer  the  contents  of  the  bottle  to  the  funnel. 
When  all  the  li<iuid  has  passed  through,  wa.sh  the  bottle  and  crys- 
talline ]»n'cii)i1;ite  with  Diluted  Ah'oliol  in  succes.sive  small  portions 
until  100(>  (im.  [old  form  2  pints]  of  clear  solution  hiive  been  ob- 
tained. Eva])<)r;ite  the  li(|uid  at  a  mo(ler:it<*  temperature,  on  a  water- 
bath,  until  all  of  the  Alcohol  has  been  di.ssipated,  and  add  sufficient 
Distilhul  Water  to  make  the  product  weigh  1000  jSm.  [or  measure  2 
pints]. 

Diluted  Hydriodic  Acid  was  introduced  into  the  U.  S.  Pharm.aco- 
pteia  (Hth  Pevision)  for  the  puri)ose  of  quickly  preparing  syrup  of 
hydriodic  acid  (se<>  page  200).  The  jn'ocess  is  similar  to  that  for 
j>repaiiiig  dilnled  liydrobromic  acid  (see  i)age  470),  ])otassium  iodide 
Ix'iiig  (Icconi posed  l)y  taitaric  acid,  acid  ]>ota,ssium  tartrate  crystal- 
lizing out  ;  the  use  of  (lilut«'d  alcoliol  ;md  the  cooling  of  the  liquid 
tvre  depended  npon  to  sussi.st  in  separating  the  crystals. 

KT  -f  H2C4H4()e  =  HI  +  KHC4H40e 

Pntnwiiim      Tartaric  .\rid        Hydriiidir       Aoiil  I'(if(»wiiiini 
l.Kllde  Acid  Tartmte 
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The  object  of  adding  potassium  hypophosphite  is  to  protect  the 
dihited  acid  from  discoloration  through  the  possible  liberation  of 
iodine,  hypophosphorous  acid,  an  oxidizing  agent  being  produced  by 
the  action  of  the  tartaric  acid  on  potassium  hypophosphite  ;  the 
phosphoric  acid  and  hydiiodic  acid  produced  by  the  action  of  the 
hypophosphorous  acid  on  the  iodine  are  colorless. 


H3P02  +  2I2  +  2H20 

=  4HI  +  H3PO4 

Hypophosphorous     Iodine             Water 

Hjdriodic         Phosphoric 

Acid 

Acid                   Acid 

Traces  of  potassium  iodide,  acid  potassium  tartrate,  or  hypophos- 
phorous acid  will  not  affect  the  medicinal  action  of  the  finished 
product. 

Official  Description. — A  clear,  colorless  liquid. 

Odor,  Taste,  and  Reaction. — Odorless  ;  acid  taste  ;  strongly  acid  reaction. 

Specific  Gravity.— About  1.106  at  25°  C.  (77°  F.). 

Solubility. —  Water.     Miscible  in  all  proportions. 

Alcohol. — Miscible  in  all  proportions. 
Tests  for  Identity. — On  distilling  Diluted  Hydriodic  Acid,  water  with  some  weak  acid  first 
passes  over;  at  the  temperature  of  127°  C.  (260.6°  F.),  an  acid  of  the  strength  of  67.5 
percent,  distils  over  unchanged. 
Silver  nitrate  T.S.  produces  a  yellow,  curdy  precipitate,  insoluble  in  nitric  acid,  almost 
insoluble  in  ammonia  water,  but  soluble  in  solutions  of  sodium  thiosulphate  and  potas- 
sium cyanide. 
If  a  few  drops  of  ferric  chloride  T.S.  or  chlorine  water  be  added  to  the  Acid,  diluted 
with  twice  its  volume  of  water,  iodine  will  be  liberated  and  impart  to  the  solution  a 
reddish-brown  color.     On   agitating  the  mi.\ture  with  a  few  drops  of  chloroform,  the 
latter  will  acquire  a  violet  color. 
The  Acid  should  not  become  colored  on  keeping. 

Diluted    Hydriodic  Acid,  when  evaporated   to  dryness  on  a  bath  of  boiling  water,  and 
then  heated  to  11.')°  C.  (23'.l°  F.),  .should  not  leave  more  than  8.3  percent,  of  residue. 
Impurities  and  Tests  for  Impurities— />//»(■(  o/  sulphuric  acid.    Ten  Cc  of  the  Acid  should 
not  be  rendered  more  thiin  slightly  cloudy  by  the  addition  of  1  Cc.  of  barium  chloride  T.S. 
BariHrn.    The  Acid  should  not  be  rendered  turbid  by  the  addition  of  potassium  sulphate  T.S. 
Heavy  metah.     Ten  Cc.  of  the  Diluted  Acid,  without  further  acidulation.  should  not  re- 
spond to  the  Time-Limit  Test  for  heavy  melalu  (see  U.  S.  P.  Test   No.  121,  Chap.  LXII). 
Amenic.     If  5  Cc.  of  Diluted  Hydriodic  Acid  be  measured  into  a  beaker  containing  .3  Cc.  of 
nitric  acid,  diluted  with  about  10  Cc.  of  water,  and  then  evaporated  to  dryness  on  a  bath  of 
boiling  water,  the  residue  should  not  respond  to  the  Modilied  Gutzeit's  Test  for  arsenic 
(see  U.  S.  P.  Test  No.  17,  Chap.  LXII). 
Quantitative  Test.— Into  a  flask  provided  with  a  well  fitting  stopper,  introduce  2.54  Gm.  of 
Diluted  Hydriodic  Acid,   diluted  with   50  Cc.  of  distilled  water,  followed   by  25  Cc.  of 
tenth-normal  silver  nitrate  V.S.,  6  <'c.  of  ferric  ammonium  sulphate  T.S.,  anil  .S  to  4  Cc. 
of  nitric  acid  (free  from  nitrous  compounds)  ;  then  securely  stopper  the  flask,  and  shake 
it  well.     Not  more  than  5  Cc.  of  tenth-normal  potassium  sulphocyanate  V.8.  should  then 
be  required  to  produce  a  permanent  reddish-brown  tint  (each  Cc.  of  tenth-normal  silver 
nitrate  V.S.  consumed  corresponding  to  0.5  percent,  of  absolute  Hydriodic  Acid). 

Uses. — Although  this  liquid  is  used  mainly  for  dilution  with  syrup 
(see  Syrupus  Acidi  Hydriodici,  page  290),  it  is  sometimes  given  in- 
ternally in  doses  of  five  to  ten  minims  (^0.3  to  0.6  Cc. ) 

ACIDUM  NITRICUM.  U.S.    Nitric  Acid 

A  liquid  composed  of  G8  percent.,  by  weight,  of  absolute  Nitric  Acid  [HNO3  or 
NO2.OH  —  62.57],  and  32  percent,  of  water.  It  should  be  kept  in  glass-stoppered 
bottles. 

Preparation.— Nitric  acid  is  prepared  from  N2O5.  one  of  the  five 
compounds  of  nitrogen  and  oxygen  ;  these  are  nitrogen  monoxide,  or 
hyponitrous  oxide  (laughing  gas),  N2O  ;  nitrogen  dioxide.  NaOg  or 
(NO)2  ;  nitrous  oxide,  N2O3  ;  nitrogen  tetroxide  or  i)eroxide,  N2O4  ; 
and  nitric  oxide,  NaOo.  From  this  latter,  by  the  addition  of  water, 
nitric  acid  is  formed,  NaOg  -f  H2O  =  (11X03)2.  Nitric  acid  is  jne- 
pared  commercially  by  reacting  on  sodium  nitrate  or  Chili  saltpetre 
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with  sulphuric  acid.  Sodium  nitrate  is  preferred  as  the  source,  be- 
cause it  is  cheaper  than  potavssium  nitrate,  and,  in  addition,  it  affords 
a  larger  yield  of  nitric  acid.  If  two  molecules  of  the  sodium  salt  and 
one  of  sulphuric  acid  be  taken,  the  reactions  will  be  as  follows  : 

NaNOa  +  H2SO4  =  NaHS04  +  HNO3 

Sodium  Sulpliuric  Acid  Sodium  Nitric 

Nitrate  Acid  Sulphate  Acid 

Then,  by  raising  the  heat,  the  acid  sodium  sulphate  acts  upon  the 
second  molecule  of  sodium  nitrate  : 

NaNOs  +  NaHS04  -=  Na2S04  +  HNO3 

Sodium  Acid  Sodium  Sodium  Nitric 

Nitrate  Sulphate  Sulphate  Acid 

I^itric  acid  has  been  made  from  atmospheric  nitrogen,  and  an  eco- 
nomical process  may  yet  be  devised. 

The  specific  gravity  of  the  official  acid,  or,  as  it  is  technically 
termed,  43°  acid,  is  1.403  at  25°  C.  (77°  R).  That  which  is  usually 
furnished  in  commerce  is  not  so  strong  as  this,  but  has  the  specific 
gravity-  of  1.355,  and  is  known  as  38°  acid.  Care  should  always  be 
observed  to  specify,  in  ordering  from  the  manufacturing  chemist  or 
dealer,  the  specific  gravity  of  the  acid  desired,  for  if  preparations 
are  to  be  made,  like  the  official  solutions  of  iron,  success  cannot  be 
expected  if  acids  of  official  strength  are  not  used.  The  reddish  acid, 
called  nitrous  acid,  is  nitric  acid  containing  more  or  less  nitrogen 
tetroxide  (N2O4).  The  same  acid  may  be  formed  by  passing  nitrogen 
dioxide  (N2O2)  into  nitric  acid. 

Official  Description. — A  colorless,  fuming  liquid,  very  caustic  and  corrosive. 
Odor  and  Reaction. — Peculiar,  somewhat  sufl'ocating  odor ;  acid  reaction. 
Specific  Gravity.— About  1.403  at  25°  C.  (77°  F.). 
Tests  for  Identity.— It  boils  and  is  completely  volatilized  at  120.5°  C.  (248.9°  F.). 

It  dissolves  copper,  mercury,  silver,  and  other  metals  with  evolution  of  red  fumes,  and 

stains  woollen  fabrics  and  animal  tissues  a  bright  yellow. 
Heated  with  indigo  T.S..  it  discharges  the  blue  color  of  the  reagent. 
Impurities  and  Tests  for  Impurities. — Limit  of  non-volatile  impnn'ties.    If  10  Cc.  of  the 
Acid  be  evaporated  to  dryness  and  further  heated  to  110°  C.  (230°  F.),  no  appreciable 
residue  should  remain. 
Arsenic.     Five  Cc.  of  diluted  Nitric  Acid  (1  in  10)  should  not  respond  to  the  Modified  Out 

zeit's  Test  for  arsenic  (see  U.  S.  P.  Test  No.  17,  Chap.  LXII). 
Sulphuric  acid.     Other  portions  of  this  dilution  should  not  yield  a  precipitate  upon  the 

addition  of  barium  chloride  T.S.,  or 
Hydrnchlnric  acid.     Silver  nitrate  T.8. 

Heavy  metals.     Nitric  Acid  when  neutralized  with  ammonia  water  and  diluted  with  dis- 
tilled water  (1  in  20)  should  not  respond  to  the  Time-Limit  Test  for  heavy  metals  (see 
U.  S.  P.  Test  No.  121.  Chap.  LXII). 
Iodine  or  bromine.     If  the  diluted  Acid  (1  in  3)  be  shaken  with  a  few  drops  of  chloroform, 

the  latter  should  remain  colorless. 
fodir  or  hromir  arid.  The  above  solution  should  remain  colorless,  even  after  the  intro- 
duction of  n  small  piece  of  metallic  tin. 
Quantitative  Test. — Introduce  into  a  stoppered  weighing  bottle  3  Cc.  of  Nitric  Acid  and 
weigh  accurately.  I)ilute  the  Acid  with  50  Cc.  of  distilled  water  and  titrate  with  normal 
pota-isium  hydroxide  V.S.,  using  methyl-"range  T.S.  as  indicator.  Multiply  the  number 
of  Cc.  of  the  normal  potassium  hydroxide  V.S.  consun)ed,  by  6.257,  and  divide  this 
product  by  the  weight  of  the  Acid  taken  ;  the  quotient  represents  the  percentage  of 
absolute  Nitric  Acid  in  the  latter. 

Uses — Nitric  acid,  soinotimos  called  (upia  foiiis,  is  used  in  pharma- 
ceutical operations  to  form  nitrates  and  as  an  oxidizing  agent.  Free 
nitric  acid,  however,  will  evolve  oxygen  at  a  red  heat,  according  to 
the  following  reaction  : 

4HNO3  =  2N3O4  +  O2  +  2H2O 

Nitric  Acid  Nitrnjfi'n  ()xyK<'ii  Water 

Tflroxiilo 
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It  oxidizes  sulphur  and  phosphorus  (giving  rise  to  sulphuric  and 
phosphoric  acids)  and  all  the  metals,  with  a  few  exceptions.  It  com- 
bines with  salifiable  bases  and  forms  nitrates.  Medicinally,  nitric 
acid,  when  taken  internally  in  doses  of  five  to  ten  minims  (0.3  to 
0.6  Cc. ),  largely  diluted,  is  tonic,  antiseptic,  and  astringent  ;  when 
applied  to  the  skin  it  is  escharotic,  producing  a  yellow  stain,  due  to 
the  formation  of  xanthoproteic  acid. 

ACIDUM  NITRICUM  DILUTUM.  U.S.    Diluted  Nitric  Acid 

Diluted  Nitric  Acid  should  contain  10  percent.,  by  weight,  of  absolute  Nitric 
Acid  [HNO3  or  NOa.OH  -=  62.57],  and  90  percent,  of  water. 

Metric  Old  form 

♦^itr^c  Acid 100  Qm,  IJ  fl.  oz. 

Distilled  Water 580  Qm.  14^  fl.  oz. 

To  make 680  Gm.  16    fl.  oz. 

Mix  them.  Keep  the  product  in  dark  amber- colored,  glass-stop- 
pered bottles. 

Diluted  nitric  acid  contains  about  14.7  percent,  of  official  nitric 
acid,  corresponding  to  10  percent,  of  absolute  nitric  acid. 

Official  Specific  Gravity.— About  1.054  at  25°  C.  (77°  F.). 

Tests  for  Identity. — It  should  respond  to  the  reactions  and  tests  given  under  Acidiim  N'itn'etim. 

Quantitative  Test. — To  neutralize  fi.26  Gm.  (6.257  Gm.)  of  Diluted  Nitrii;  Acid  should  require 
10  Cc.  of  normal  potassium  hydroxide  V.S.  (each  Cc.  corresponding  to  1  percent,  of  abso- 
lute Nitric  Acid),  methyl-orange  T.S.  being  used  as  indicator. 

Uses. — It  is  used  medicinally  for  the  same  i^urposes  as  the  strong 
nitric  acid  ;  when  taken  internally,  the  dose  is  fifteen  to  twenty  min- 
ims (0.9  to  1.3  Cc). 

ACIDUM  NITROHYDROCHLORICUM.  U.S.    Nitrohydrochloric  Acid 

[NiTROMURIATIC  AcId] 

Metric  Old  form 

•Nitric  Acid 180  Cc.  1    fl.  oz. 

Hydrochloric  Acid 820  Cc.  4J  fl.  oz. 


To  make  about 1000  Cc.  5i  fl.  oz. 

Mix  the  Acids  in  a  capacious  glavSS  vessel,  and,  when  effervescence 
has  ceased,  pour  the  product  into  dark  amber- colored,  glass-stop]>erod 
bottles,  which  should  not  be  more  than  half  filled,  and  which  should 
be  kept  in  a  cool  place. 

When  nitric  acid  is  mixed  with  hydrochloric  acid,  mutual  decom- 
position takes  place,  according  to  the  reaction 

HNO3  +  3HC1  =  NOCl  +  CI2  +  2H2O 

Nitric  Acid     Hydrorliloric         Nitrusyl  t'hlorinc        Water 

Acid  Chloride 

and  a  liquid  is  formed,  capable  of  dissolving  gold,  called  aqtui  regia. 
The  value  of  this  acid  depends  upon  the  c()m])letion  of  the  above 
reaction  and  the  ])rodu('tion  of  nitrosyl  chloride  and  free  chlorine. 
It  should  be  kept  in  a  cool  dark  ]ila('e,  on  account  of  its  liability  to 
lose  chlorine  by  heat,  and  to  have  its  chlorine  converted  into  hydro- 
chloric acid  by  the  action  of  light  and  the  (lecomi)osition  of  water. 
On  account  of  its  tendency  to  decomposition,  it  should  not  be  made 
in  large  quantities,  nor  be  kept  on  hand  very  long  ;  care  should  be 
taken  not  to  trausifer  it  to  the  bottle  in  which  it  is  to  be  dispensed. 
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until  effervescence  has  ceased,  lest  the  pressure  within  should  drive 
out  the  stopper  or  cause  the  bottle  to  explode  violently. 

Official  Description. — A  golJen-ycllow,  fuming,  and  very  corrosive  liquid. 
Odor. — Strimir  odor  of  chlorine. 

Tests  for  Identity. — Completely  volatilized  by  heat.     It  readily  dissolves  gold  leaf,  and  a 
drop  of  it,  when  added  to  potassium  iodide  T.S.,  liberates  iodine. 

Uses. — Xitrohydrochloric  acid,  or,  avS  it  is  still  called,  nitromuriatic 
acid,  is  given  internally  in  hepatic  affections,  in  doses  of  three  min- 
ims (0.2  Cc. )  and  upward,  well  diluted  with  water.  Great  care 
should  be  taken  in  dispensing  this  acid,  particularly  if  directed  in 
combination  with  infusions,  tinctures,  etc.  ;  the  reaction  occurring 
upon  mixing  should  be  permitted  to  cease  entirely  before  dispensing, 
to  avoid  the  possibility  of  an  explosion  taking  place  when  the  prep- 
aration is  in  the  patient's  hands. 

ACIDUM  NITROHYDROCHLORICUM   DILUTUM.  U.S.    Diluted 
Nitrohydrochloric  Acid 

[Diluted  Nitroml'riatic  Acid] 

Metric  Old  form 

♦  Nitric  Acid 40  Cc.  1    fl.  oz. 

Hydrochloric  Acid 182  Cc.  4i  fl.  oz. 

Distilled  Water 778  Cc.  19i  fl.  oz. 

To  make  about 1000  Cc.  25    fl.  oz. 

Mix  the  Acids  in  a  capacious  glass  vessel,  and,  when  effervescence 
has  ceased,  add  the  Distilled  Water.  Diluted  Nitrohydrochloric 
Acid  should  be  kept  in  daik  amber- colored,  glass- stoppered  bottles, 
in  a  cool  place.     It  should  not  be  dispensed  unless  recently  prepared. 

It  should  be  made  strictly  according  to  the  official  directions.  The 
acids  must  be  mixed  while  concentrated,  otherwise  the  nitrosyl 
chloride  and  chlorine  are  not  produced.  Hence  the  "  rapid  method," 
so  frequently  used,  of  mixing  the  acids  and  immediately  diluting 
with  water,  docs  not  produce  an  official  preparation,  and  is  repre- 
hensible in  practice. 

Official  Description. — A  colorless  or  pale  yellowish  liquid. 
Odor  and  Taste. —  Faint  odor  of  chlorine;  very  nci<l  taste. 

Tests  for  identity. — It  is  completely  volatilized  by  heat.     When  it  is  added  to  potassium 
iodide  'I'.S.,  iodide  is  liberated. 

Uses. — Diluted  nitrohydrochloric  acid  is  given  in  doses  of  fifteen 
minims  (1  Cc),  properly  diluted,  as  a  tonic  and  stimulant  to  the 
liver. 

ACIDUM  SULPHURICUM.  U.  S.     Sulphuric  Acid 

A  liquid  composed  of  not  loss  than  92.5  jiercent.,  by  weight,  of  absolute  Sul- 
phuric Acid  [Il2S()4or  SOqIOHs)  97.35],  and  about  7.5  percent,  of  water.  It 
should  be  kept  in  gla-ss-stoppered  bottles. 

Preparation. — Sulphuric  acid  is  obtained  by  burning  sul|)liur  or 
iron  j>yrit<'S,  FcSa,  and  allowing  tiir  ])r<)(luct  of  conihusl  ion,  suli)hur 
dioxi(i<'  SO2,  to  mix  with  nitrous  rnnirs  ohtaiiu'd  from  the  (hu-ompo- 
siticMi  of  sodium  nitiat<',  which  change  SOg  inlo  sulphur  trioxide 
8(^3,  and  this  uniting  with  steam  yields  sul|)hiiiic  acid  Il2S()4.  If 
the  sulphur  were  burned  l)y  itself,  the  pnxluct  would  be  sulphur  di- 
oxide, which  contains  only  two  thirds  as  much  oxygen  as  sulpluir 
trioxide.     The  object  of  the  sodium  nitrate  is  to  furnish,  by  ita  de- 
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composition,  the  requisite  additional  quantity  of  oxygen.  To  under- 
stand the  process,  it  is  necessary  to  remember  that  several  of  the 
oxides  of  nitrogen  have  oxidizing  power.  The  reactions  are  thus 
expressed : 


2S02  +  N204  = 

:  2SO3  +  NaOa  ; 

Sulphur          Nitrogen 

Sulphur           Nitrogen 

Dioxide         Tetroxide 

Trioxide           Dioxide 

then 
N2O2  +  O2  --  :N"204  ; 

Nitrogen         Oxjgen       Nitrogen 
Dioxide  Tetroxide 

then 
SO3  +  H2O  =  H2SO4  ; 

Sulphur  Water  Sulphuric 

Trioxide  Acid 

in  which  the  sulphur  dioxide,  fiom  the  burning  pyrites  or  sulphur, 
is  oxidized  to  sulphur  trioxide  by  the  nitrogen  tetroxide,  which 
readily  parts  with  two  atoms  of  oxjgen  to  such  bodies  as  sul- 
phur dioxide,  and  then  takes  two  atoms  of  oxygen  again  from  the 
atmosphere,  regenerating  the  original  tetroxide.  The  nitrogen 
tetroxide  thus  acts  simply  as  a  carrier  of  atmospheric  oxygen, 
whereby  the  SO2  is  changed  into  SO3.  This  latter  compound  then 
unites  with  steam  to  form  H2SO4,  the  final  product. 

This  acid  is  made  on  an  immense  scale,  the  reactions  taking  place 
in  leaden  chambers.  Sulphur  is  used  most  largely  in  the  United 
States  as  the  source  of  production,  while  pyrites  is  used  almost  ex- 
clusively abroad.  As  the  latter  nearly  ahvays  contains  arsenical 
compounds,  the  foreign  commercial  product  is  contaminated  with 
them. 

Sulphuric  Acid  is  now  made  by  the  '^contact  method,"  in  which 
the  nitrogen  tetroxide,  used  as  a  carrier  of  oxygen  in  the  above 
process,  is  replaced  by  a  '^  solid"  contact,  which  by  its  catalytic  action 
changes  sul])hur  dioxide  to  sulphur  trioxide.  This  process  promises 
to  revolutionize  the  older  methods. 

Official  Description. — A  colorless  liquid,  of  oily  consistence,  and  very  caustic  and  corrosive. 

Odor,  Taste,  and  Reaction. — Inodorous;  acid  reaction. 

Specific  Gravity.— Xot  below  1.826  at  25°  C.  (77°  V.). 

Solubility. — .Miscible,  in  all  proportions,  with  water  or  alcohol,  witli  evolution  of  much  heat; 

the  Acid  should  be  added  with  great  caution  to  the  diluent. 
Tests  for  Identity.— It  boils  at  338°  C.  (640.4°  F.).     When  lieated  on  platinum  foil,  it  is 
vaporized,  with  the  evolution  of  dense  fumes,  without  leavin;^  a  residue. 
If  Sulphuric  Acid  be  dropped  upon  cane-sugar  or  wood,  it  chars  thciu. 

Diluted  with  20  volumes  of  water,  it  yields  with  barium  clilorido  T.S.  a  copious  white  pre- 
cipitate, insoluble  in  hydrochloric  acid. 
Impurities  and  Tests  for  Impurities. — Leml.     On  mixing  the  Acid  carefully  with  4  or  5 
volumes  of  alcohol,  no  precipitate  should  bo  formed  within  one  hour. 
Limit  0/  nitric  or  uitroim  arid.      If  there  be  carefully  poured  upon  it,  in  a  test-tube,  a  layer 
of  ferrous  sulphate  T.S.,  and  the  liquid  cooled,  the  zone  of  contact  should  not  assume  a 
brown  or  reddish  color. 
Hydrochloric  acid.     Sulphuric  Acid,  diluted  with  20  volumes  of  water,  should  yield  no 

precipitate  upon  the  addition  of  silver  nitrate  T.S. 
Heavy  metals.      Nor  should  the  solution   respond  to  the  Time  Limit  Test  for  heavy  metal.: 

(see  U.  S.  P.  Test  No.  121,  Chap.  LXII). 
Non-twlnt He  impurities.     Nor  upon  supersaturating  with  ammonia  water  should  the  solu- 
tion leave  any  appreciable  fixed  residue  on  evaporation  and  ignition. 
Limit  0/  sulphurous  or  nitrous  acid.     One  Cc.  of  Sulphuric  Acid,  diluted  with  5  €c.  of  water 
and  cooled,  should  not  at  once  discharge  the  color  of  0.1  Cc.  of  tenth-normal  potassium 
permanganate  V.  S. 
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Artcnic.     If  Sulphuric  Acid  bo  diluted  with  water  (1  in  10),  5  Cc.  should  not  respond  to 
the  Modified  (lutzeit's  Test  for  arsenic  (see  U.  8.  1>.  Test  No.  17.  Chap.  LXII). 

Limit  of  selenium.  If  2  Cc.  of  hydrochloric  acid  in  which  a  fragment  of  sodium  sulphite 
has  been  dissolved  be  carefully  jjoured  upon  2  Cc.  of  Sulphuric  Acid  contained  in  a  test- 
tube,  the  zone  of  contact  should  not  assume  a  pink  or  red  color  upon  standing,  nor  should 
a  precipitate  form  after  heating. 
Quantitative  Tests. — Introduce  into  a  stoppered  weighing  bottle  3  Cc.  of  Sulphuric  Acid  and 
weigh  accurately.  Dilute  the  acid  with  50  Cc.  of  distilled  water  and  titrate  with  normal 
potassium  hydro.xide  V.S.,  using  methyl-orange  T.S.  as  indicator.  Multiply  the  number 
of  Cc.  of  the  normal  potassium  hydro.xide  V.S.  consumed,  by  4.8675,  and  divide  this  prod- 
uct by  the  weight  of  the  Acid  taken  ;  the  quotient  represents  the  percentage  of  absolute 
Sulphuric  Acid  in  the  latter. 

Uses. — Sulphuric  acid  is  the  most  powerful  of  the  official  inorganic 
acids.  It  is  employed  in  making  many  j) reparations,  mostly  on  ac- 
count of  its  energetic  action  in  decomposing  salts,  and  the  large  use 
made  of  its  compounds  with  metals,  alkaloids,  and  other  bodies.  It 
is  rarely  used  in  the  pure  state  as  an  escharotic,  owing  to  its  tendency 
to  spread.  When  accidentally  dropped  upon  the  skin,  a  quick  and 
profuse  application  of  magnesia  will  prove  effective.  Unless  the 
quantity  of  acid  is  very  small,  care  should  be  used  in  applying  water, 
except  when  a  very  large  quantity  can  be  applied  at  once,  as  the 
amount  of  heat  produced  when  water  is  mixed  with  sulphuric  acid 
would  increase  the  pain.  Internally,  sulphuric  acid  is  administered 
either  in  its  diluted  form  or  as  aromatic  sulphuric  acid. 


ACIDUM  SULPHURICUM   AROMATICUM.  U.S.     Aromatic  Sulphuric 

Acid 

Aromatic  Sulphuric  Acid  should  contain  not  less  than  20  percent.,  by  weight,  of 
abpoUite  Sulphuric  Acid  [H2S()4  or  S02(0H)2  =  97.35],  partly  in  the  form  of 
ethyl-sulphuric  acid. 

Metric  Old  form 

•Sulphuric  Acid 1 1 1  Cc.  3  fl.  oz.  265  min. 

Tincture  of  Ginger 50  Cc.  1  fl.  oz.  288  min. 

Oil  of  Cinnamon 1  Cc.  15  minims 

Alcohol,  a  sufficient  quantity,  

To  make 1000  Cc.  '   2  pints 

Add  the  Sulphuric  Acid  gradually,  and  with  great  caution,  to  700 
Cc.  [old  form  22.}  fi.  oz.]  of  Alcohol,  and  allow  the  mixture  to  cool. 
Then  add  to  it  the  Tincture  of  Ginger  and  the  Oil  of , Cinnamon,  and 
afterwards  enough  Alcohol  to  make  tlie  whole  mcasuie  1000  Cc.  [old 
form  2  i)iiitvs].     Keep  the  product  in  glass-slo])p(MV(l  bottles. 

Official  Specific  Qravity.— About  0.933  at  25°  C.  (77°  !■'.). 

Quantitative  Test. —  If  111  (Jm.  of  Aromatic  Suljiluiric  Aciil  be  mixecl  in  n  small  flask  with 
;',!)  i'r.  of  wiiter  iiinl  he  boiled  for  four  hours,  coolccl  nnd  dilufc<l  with  water  to  meas- 
ure KIO  ('(;.,  then  48.68  Cc.  of  this  solulion,  to  which  cxiu-tly  25  Cc.  of  normal  potassium 
hydroxide  V.S.  have  been  added,  should  require  not  more  than  5  Cc.  of  normal  sulphuric 
aciil  \'.S.  for  complefo  neutralization  (each  Cc.  of  the  normal  potassium  hydroxide  \'.S. 
consumed  corresponding  to  1  percent,  of  absolute  Suljjhuric  Acid),  methyl-orange  T.S. 
being  used  a.s  indicator. 

Uses. — Tliis  preparation,  known  as  rli.rir  of  intriol,,  and  largely  used, 
is  emi)Iov('d  ]n-iii<'ij)ally  as  a  i-enictly  in  tlir  niglit -sweats  of  phthisis. 
It  is  used  .somcwliMt  as  an  exciiiient  for  (|niiiinc  i)ills,  to  reduce  tlieii- 
size  and  render  tlicm  more  s()lul)le.  The  intiodnetion  of  the  acid  sul- 
phate of  quinine  has  diminished  this  use.  The  dose  is  from  ten  to 
thirty  minims  (0.6  to  2  Cc. ). 
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ACIDUM  SULPHURICUM   DILUTUM.  U.S.    Diluted  Sulphuric  Acid 

Diluted  Sulphuric  Acid  should  contain  not  lees  than  10  percent.,  by  weight,  of 
absolute  Sulphuric  Acid  [H2SO4  or  802(OH)a  =  97.35],  and  about  90  percent,  of 
water. 

Mt-tric  Old  form 

•Sulphuric  Acid 100  Gm.  1  fl.  oz. 

Distilled  Water 825  Gm.  15  fl.  oz. 

To  make 925  Gm.  16  fl.  oz. 

Pour  the  Acid  gradually,  with  constaut  stirring,  into  the  Distilled 
Water.     Keep  the  product  in  glass-stoppered  bottles. 

The  strong  acid  is  added  gradually  to  the  water,  to  guard  against 
the  too  sudden  production  of  heat,  w^iich  might  cause  the  fracture  of 
a  glass  vevssel.  During  the  dilution,  when  commercial  sulphuric  acid 
is  used,  the  liquid  becomes  slightly  turbid,  and  in  the  course  of  a  few 
days  deposits  a  grayish -white  powder,  which  is  lead  sulphate,  and 
from  which  the  diluted  acid  should  be  poured  off. 

The  formation  of  this  precipitate  does  not  occur  if  official  or  chem- 
ically pure  sulphuric  acid  is  used.  The  lead  salt  is  present  only  in 
sulphuric  acid  which  has  not  been  purified. 

Specific  Gravity.— About  1.067  at  25°  C.  (77°  F.). 

Tests  for  Identity. — It  should  respond  to  the  reactions  and  tests  given  under  Acidum  Sul- 
phuririiiii. 

Quantitative  Tests. — To  neutralize  4.868  Gm.  of  Diluted  Sulphuric  Acid  not  less  than  10  Co. 
of  normal  potassium  hydroxide  V.S.  should  be  required  (each  Cc.  corresponding  to  1  per- 
cent, of  absolute  Sulphuric  Acid),  methyl-orange  T.S.  being  used  as  indicator. 

Uses. — Diluted  sulphuric  acid  has  the  same  properties  as  the  acid 
from  which  it  is  made,  except  those  which  are  dependent  upon  the 
strength  of  the  latter.  It  is  given  internally,  properly  diluted,  in 
doses  of  ten  to  thirty  minims  (0.6  to  2  Cc. ). 

ACIDUM  SULPHUROSUM.  U.S.    Sulphurous  Acid 

An  aqueous  solution  containing  not  less  than  6  percent.,  by  weight,  of  sulphur 
dioxide  [SO2  =  63.59],  and  about  94  percent,  of  water. 

Metric  Old  form 

♦Sulphuric  Acid 60  Cc.  2  fl.  oz.  14  min. 

Charcoal,  in  coarse  powder 20  Gm.  309  grains. 

Distilled  Water 500  Cc.  16  fl.  oz.  435  min. 

Introduce  the  Charcoal  into  a  glass  flask  having  a  capacity  of  about 
500  Cc.  [old  form  1  pint] ,  add  the  Acid,  and  mix  them  well.  Con- 
nect the  flask  by  means  of  bent  glaas  tubing,  about  .50  Cm.  [old  form 
about  20  inches]  in  length,  with  a  wash  bottle  having  a  capacity  of 
about  200  Cc.  [old  form  G.V  fl.  oz.]  contiiining  about  50  Cc.  [old  form 
1^  fl.  oz.]  of  water  so  that  the  end  Of  the  inlet  tube  shall  be  below 
the  surface  of  the  water.  Through  the  triply  ]ierforated  ru])l)<'r 
stopper  of  the  wash  bottle  pass  a  safety  tube,  which  should  reach 
nearly  to  the  bottom  of  the  bottle,  and  connect  the  latter  by  means 
of  glass  tubing,  with  a  bottle  provided  with  a  doubly  perforated 
rubber  stopper,  having  a  capacity  of  about  1000  Cc.  [old  form  2 
pintvs],  and  containing  500  Cc.  [old  form  1  pint]  of  well-cooled  Dis- 
tilled Water.  The  inlet  tube  should  di])  about  25  Mm.  [old  form 
about  1  inch]  below  the  surface  of  the  Distilled  Water.  By  means 
of  a  second  tube  connect  this  bottle  with  another  containing  water, 
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the  eud  of  the  tube  extending  5  Cm.  [old  form  about  2  inches]  below 
the  surface.  Having  ascertained  that  all  the  connections  are  air- 
tight, apply  a  moderate  heat  to  the  flask  containing  the  Sulphuric 
Acid  and  Charcoal,  until  the  evolution  of  gas  has  nearly  ceased,  and, 
during  the  passage  of  the  gas,  keep  the  bottle  containing  the  Distilled 
Water  at  or  below  10°  C.  (50°  F. ),  by  surrounding  it  with  cold 
water  or  ice.  Assay  a  small  portion  of  the  Sulphurous  Acid  by  the 
method  given  below.  Then  add  to  the  remainder  sufficient  Distilled 
water  to  bring  the  product  to  the  strength  of  6.4  percent.,  by  weight, 
of  sulphur  dioxide.  Finally  pour  the  Sulphurous  Acid  into  dark 
amber-colored,  glass-stoppered  bottles,  which  should  be  completely 
filled,  and  kept  in  a  cool  place,  protected  from  light. 

Owing  to  its  rapid  deterioration,  Sulphurous  Acid  should  be  fre- 
quently assayed,  and  none  should  be  dispensed,  if  it  fails  to  conform 
to  the  assay  given  below. 

The  reactions  which  take  place  are  simple.  When  the  sulphuric 
acid  (H2SO4)  and  charcoal  are  heated  together,  two  molecules  of  the 
former  each  give  up  an  atom  of  oxygen  to  the  latter,  and  there  are 
thus  produced  sulphur  dioxide  and  carbon  dioxide  which,  having 
been  first  passed  through  a  wash  bottle  containing  a  little  water  to 
absorb  impurities,  are  received  into  the  distilled  water,  where  the 
sulphur  dioxide  is  absorbed,  while  the  greater  part  of  the  carbonic 
acid  gas  escapes. 

4H2SO4  +  C2  =  4SO2  +  2CO2  +  4H2O 

Sulphuric  Carbon  Sulphur  Carbon  Water 

Acid  Dioxide  Dioxide 

The  mounted  flask  figured  on  page  141  is  well  adapted  for  prepar- 
ing sulphurous  acid  (the  thermometer  may  be  omitted).  The  wash- 
bottle  illustrated  upon  page  197  can  be  used  in  li(?u  of  the  bottle 
directed  in  the  official  formula ;  as  the  generation  of  the  gas  pro- 
gresses, the  liquid  in  the  wash  bottle  accumulates.  Care  must  be 
observed  in  making  sulphurous  acid  to  disconnect  the  wavsh  bottle 
from  the  tube  leading  to  the  flask  the  instant  the  gas  ceases  to  come 
over,  otherwise  a  portion  of  the  liquid  in  the  wash  bottle  will  be 
sucked  into  the  flask  by  the  partial  vacuum  produced,  almost  certainly 
involving  fracture  of  the  flask. 

Official  Description. — A  colorless  liquid. 

Odor,  Taste,  and  Reaction. — Chn-nu-feristlo  oilor  of  burning  sulphur  ;  acid  sulphurous  taste. 
I'>luc  litmu.-!  pnpcr  moistened  with  the  Acid  is  first  reddened  and  afterwards  bleached. 

Specific  Gravity.— Not  less  than  1.028  at  2.")°  ('.  (77°  F.). 

Tests  for  Identity. — l?y  hent  it  is  completely  volntili/ed. 

On  (lently  heating  a  few  Cc.  of  the  Acid  in  a  test-tube,  the  gas  evolved  will  blacken  a  strip 
of  pni)er  moistened  with  mercurous  nitrate  T.S.,  but  will  not  affect  one  moistened  with 
lend  acetate  T.S. 
On  mixing,  in  a  test-tube,  1  Cc.  of  Sulphurous  Acid  with  5  Cc.  of  diluted  Hydrochloric  acid, 
and  adiling  a  small  piece  of  pure  7.inc,  hydrogen  sulphide  gas  will  be  evolved,  which  will 
blacken  a  strip  of  paper  moistened  with  lead  acetate  T.S. 

Impurity  and  Test. — Limit  of  Kulpliurii-  >iri,l.  It  I  (V.  of  Sulphurous  Acid  be  diluted  with 
*.)9  Cc.  of  water  and  there  bo  added  1  Cc.  of  diluted  hydrochloric  aciil,  ami  nfterwards  1  Cc. 
of  barium  chlorirlo  T.S.,  not  more  tlian  a  slii^ht  tuiliidity  should  be  at  once  produced. 

Assay. — Introduce  into  a  stoppered  weighing  bottle  2  Cc."  of  Sulphurous  Acid  ami  weigh  accu- 
rately. To  this  add  .'ifl  Cc.  of  tentli-nortiiiil  iodine  V.S.,  iind  allow  it  to  stand  for  five 
tninutes,  then  slowly  arid  tenth  iiornuil  sodium  tliiosiilphiitc  V.S.  until  the  mixture  is  just 
decolori/.ecl.  Subtract  the  nunil)(;r  of  cubic  cciiliuicfcrs  of  the  tenth-normnl  sodium  thio- 
sulpbnte  V.S.  used,  from  ."in,  and  multijily  the  diflVrcnce  by  0..'UH,  and  diviile  this  product 
bv  the  weight  of  the  .Acid  taken  ;  the  quotient  represents  the  percentage  of  iilisolute  Sul- 
phurous Acid  in  the  latter.  I)ilute  the  Sulphurous  .\ciil  with  distilled  water,  as  directed 
in  the  process  above,  so  that  it  shall  have  the  strength  of  6.4  percent,  of  sulphur  dioxide. 
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Uses. — Sulphurous  acid  is  piiucipally  used  to  prevent  the  growth 
of  the  microscopic  organisms  which  iuduce  fermentation.  Internally, 
it  is  rarely  administered,  its  salts,  the  sulphites,  being  jjreferred. 
The  dose  is  from  three  minims  to  one  lluidrachm  (0.2  to  4  Cc. )  diluted 
with  water. 

ACIDUM   PHOSPHORICUM.  U.S.    Phosphoric  Acid 

A  liquid  composed  of  85  percent.,  by  weight,  of  absolute  Orthophosphoric  Acid 
[H3PO4  or  PO(UH)3  =  97.29],  and  15  percent,  of  water.  It  should  be  kept  in 
glass-stoppered  bottles. 

The  above-mentioned  percentage  (85)  is  that  used  for  Phosphoric 
Acid  in  the  formulas  of  pharmacopoeial  jjreparations.  It  is  some- 
times termed  syrupii  phosphorw  acid  on  account  of  its  consistence. 

The  process  for  making  phosphoric  acid  was  abandoned  by  the 
U.  S.  P.  1890  on  account  of  the  danger  usually  attending  the  opera- 
tion, and  because  it  can  be  made  much  more  profitably  on  the  large 
scale. 

A  modification  of  this  process,  which  obviates  any  likelihood  of 
danger,  is  as  follows  :  Pour  12  fluidounces  of  distilled  water,  mixed 
with  11  fluidounces  of  nitric  acid,  into  a  two-pint  flask.  Add  40 
grains  of  bromine,  and  shake  it  gently  until  it  is  dissolved.  Now  add 
two  ounces  of  phosphorus,  and  set  the  flask  aside,  where  the  nitrous 
vapors  may  be  carried  off  without  injury.  In  winter-time,  or  if  the 
acid  is  needed  at  once,  it  will  be  necessary  to  aid  the  reaction  by  a 
gentle  heat ;  but  if  sufficient  time  can  be  allowed,  the  phosphorus 
will  disappear  gradually  at  the  ordinary  temperature,  and  no  par- 
ticular attention  will  be  needed  until  the  phosphorus  is  oxidized. 
The  nearly  colorless  liquid  remaining  in  the  flask  is  then  evaporated, 
tested  for  impurities  by  the  official  method,  and  diluted  to  the  proper 
strength. 

The  most  dangerous  impurity  likely  to  be  found  in  the  finished 
preparation  is  arsenic, — its  presence  being  traced  to  the  sulphuric 
acid  made  from  pyrites,  which  is  often  used  in  making  the  phos- 
phorus. 

Official  Description. — A  colorless  liquid  of  a  syrupy  consistence. 

Odor,  Taste,  and  Reaction. — Witliout  odor  ;  "strongly  acid  taste ;  acid  reaction. 

Specific  Gravity.— About  1.707  at  25°  C.  (77°  F). 

Solubility. —  ]V<it)r.     Miscible  in  all  proportions. 
Alcithiil.     Miscible  in  all  proportions. 

Tests  for  Identity.— When  heated  the  liquid  loses  water;  at  200°  f".  (392°  F.).  it  gradually 
begins  to  change  to  pyrophosphoric  acid.  At  a  still  higher  temperature  it  is  converted 
into  metaphosphoric  acid,  which  volatilizes  in  dense  fumes,  or,  on  cooling,  forms  a.  trans- 
parent mass  of  glacial  phosphoric  acid. 
If  a  small  portion  of  Phosphoric  Acid  be  supersaturated  with  ammonia  water,  the  addition 
of  magnesium  sulphate  T.S.  (or  of  magnesia  mixture)  produce.''  a  white,  crystalline  pre- 
cipitate. If  this  precipitate  be  collected,  washed,  and  dissolved  in  diluted  acetic  acid,  the 
solution  yields  a  yellow  preci|)itate  with  silver  nitrate  T.S.  (distinction  from  mflnphoa- 
phiirir  itr  /lyni/ihoHphorir  iicid). 

Impurities  and  Tests  for  Impurities. — Nitric  acid.  If  a  crystal  of  ferrous  sulphate  bo 
dropped  into  a  cooled  mixture  of  1  Cc,  each,  of  Phosphoric  Acid,  sulphuric  acid,  and 
water,  no  brown  or  brownish-bliick  color  should  a])pcar  nround  the  crystal. 

PhoMphoroiiH  arid.  If  1  ("c.  of  Phosphoric  Acid  be  diluted  with  ^  IV.  of  wafer,  and  the 
liquid  gently  warmed,  it  should  not  be  blackened  upon  the  addition  of  a  few  drops  of 
silver  nitrate  T.S.,  or  rendered  turbid  by  mcrouric  chloride  T..S. 

Ameniv.  If  Phosphoric  Acid  be  diluti-d  with  water  (1  in  10),  5  Cc.  should  not  respond  to 
the  Modified  (Jutzeit's  Test  for  ,irH,„ir  (.see  U.  S.  P.  Test  No.  17,  Chap.  LXII). 

Phofphnte.K.  Upon  adding  to  1  Cc.  of  Phosphoric  Acid  a  mixture  of  3  Cc.  of  alcohol  and  1 
Cc.  of  ether,  no  turbidity  should  appear. 

31 
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Heavy  metali.     If  Phosphoric  Acid  be  diluted  with  water  (1  in  20),  10  Cc.  should  not  re- 
spond to  the  Time-Limit  Test  lor  heavy  metals  (see  U.  S.  P.  Test  No.  121,  Chap.  LXII). 

Hydriichloric  acid.     After  diluting  a  portion  of  the  Acid  with  5  volumes  of  water,  no 
precipitate  should  be  produced,  in  separate  portions  of  the  liquid,  by  silver  nitrate  T.S.,  or 

Metaphfinphoric  acid.     When  dropped  into  albumin  T.S. 

Pyruphogphoric  and  metaphosphoric  acidx.  Nor  should  any  precipitate  be  formed,  even 
after  several  hours,  by  the  addition  of  an  equal  volume  of  official  tincture  of  ferric 
chloride. 
Limit  of  sulphuric  acid.— Tf  0.1  Cc.  of  the  Acid  be  diluted  with  water  to  7  Cc.  and  1  Cc.  of 
barium  chloride  T.S.  be  added,  no  cloudines.i  or  precipitate  should  appear  within  30 
second.'?. 
Quantitative  Test.— If  10  Gm.  of  Phosphoric  Acid  be  diluted  to  measure  100  Cc,  then  9.73 
Cc.  of  this  solution,  when  diluted  with  a  cold  saturated  aqueous  solution  containing  5 
Gm.  of  sodium  chloride,  should  require  17  Cc.  of  normal  potassium  hydrt)xide  V.S.  for 
neutralization  (each  Cc.  corresponding  to  5  percent,  of  absolute  Phosphoric  Acid), 
plienolphthalein  T.S.  being  used  as  indicator. 

Uses. — Phosphoric  acid  is  used  to  make  diluted  phosphoric  acid. 

ACIDUM  PHOSPHORICUM  DILUTUM.   U.S.     Diluted   Phosphoric  Acid 

Diluted  Phosphoric  Acid  should  contain  10  percent.,  by  weight,  of  absolute 
Orthophosphoric  Acid  [H3PO4  or  PO  (OH)  3  =  97.29],  and  90  percent  of  water. 

Metric  Old  form 

•Phosphoric  Acid 100  Qm.  IJ  fl.  oz. 

Distilled  Water 750  Gm.  16    fl.  oz. 

To  make 850  Qm.  17i  fl.  oz. 

Mix  them.     Keep  the  product  in  glass -stoppered  bottles. 

The  precipitation  which  sometimes  occurs  when  this  acid  is  mixed 
with  tinctuie  of  ferric  chloride  is  generally  due  to  the  presence  of 
pyrophosphoric  acid.  Ferric  pyrophosphate  is  precipitated  in  the 
form  of  an  insoluble  gelatinous  precipitate. 

Official  Specific  Gravity.— About  1.057  at  25°  C.  (77°  F.). 

Tests  for  Identity. — It  corresponds  in  chemical  properties  and  should  conform  to  the  reactions 
and  tests  given  under  Acidum  Phosphoricum. 

Quantitative  Test.— If  4.87  Gm.  of  Diluted  Phosphoric  Acid  be  diluted  with  5  Cc.  of  a  cold 
saturated  solution  of  sodium  chloride,  it  should  require  10  Cc.  of  normal  potassium 
hydroxide  V.S.  for  neutralization  (each  Cc.  corresponding  to  1  percent,  of  absolute  Phos- 
phoric Acid),  phenolphtbalein  T.S.  being  used  as  indicator. 

Uses. — Diluted  phosphoric  acid  is  tonic  and  refrigerant  in  doses  of 
thirty  minims  (2  Co.). 

ACIDUM  HYPOPHOSPHOROSUM.  U.S.     Hypophosphorous  Acid 

A  liquid  composed  of  30  percent.,  by  weight,  of  absolute  Hypophosphorous  Acid 
[PO.Ha(OH)  =65.53],  and  70  percent,  of  water.  It  should  be  kept  in  glasa- 
stoppered  bottles. 

Preparation. — Hypophosphorous  Acid  may  be  made  in  several 
ways,  but  probably  the  most  satisfactory  method  is  that  of  carefully 
decomposing  barium  hypophosphite  with  diluted  sulphuric  acid. 

Official  Description. —  .A  c-olorless  liquid. 

Odor,  Taste,  and  Reaction. — Without  odor,  and  having  an  acid  taste;  acid  reaction. 

Specific  Gravity.— About  l.l.'^o  at  25°  V.  (77°F.). 

Solubility.—  H■'l^  r.     Misrible  in  all  proportions. 

Tests  for  Identity. — Whon  hoatfd  in  a  poroelain  dish,  wafer  pvnporntes,  and  the  acid  becomes 
more  concentrated.  On  further  heating  botwc-n  i:iO°  and  140°  C.  (26r.°  and  284°  F.), 
it  deoompones,  forming  hydrogen  phosphide,  which  ignites,  and  phosphorous  acid  ;  the 
latter  between  160°  and  170°  (\  (.320°  and  .13S°  F.)  decomposes  into  hydrogen  phosphide 
and  phosphoric  acid  ;  the  pa^ty  residue  finally  reddens,  ignitee,  and  the  last  portions  of 
■noxidize<l  phosphorus  burn  out  at  a  higher  temperature. 
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Tho  addition  of  silver  nitrate  T.S.  to  Hypophosphorous  Acid,  diluted  with  an  equal 
volume  of  water,  produces  a  black  precipitate  of  metallic  silver;  the  addition  of  mer- 
curic chloride  T.S.,  a  white  precipitate  of  mcrcurous  chloride. 

When  the  Acid  is  gently  heated  with  copper  sulphate  T.S.,  a  yellow  precipitate  forms, 
which  rapidly  assumes  a  reddish-brown  color. 
Impurities  and  Tests  for  Impurities. — Limit  of  barium.  If  10  Cc.  of  the  Acid  ba 
neutralized  with  ammonia  water,  not  more  than  a  slight  precipitate  should  result,  and 
after  filtering,  the  filtrate  should  not  become  turbid  upon  the  addition  of  potassium 
sulphate  T.S. 

Heavy  metnh.  Ten  Cc.  of  the  Acid  should  not  respond  to  the  Time-Limit  Test  for  heavy 
metalt  (see  U.  S.  P.  Test  No.  121,  Chap.  LXII). 

Limit  of  potassium.  Neither  platinic  chloride  T.S.  nor  sodium  cobaltic  nitrite  T.S.  should 
produce  more  than  a  slight  yellow  turbidity  in  the  diluted  Acid. 

Arsenic.  If  2  Cc.  of  Hypophnsphorous  Aci<l  bo  measured  into  a  beaker  containing  .3  Cc. 
of  nitric  aciii,  which  has  been  previously  diluted  with  about  10  Cc.  of  water,  and  the 
whole  evaporated  to  dryness  on  a  bath  of  boiling  water,  the  residue  should  not  respond 
to  the  Modified  Gutzeit's  Test  for  arsenic  (see  U.  S.  P.  Test  No.  17,  Chap.  LXII). 
Quantitative  Test. — If  10  (im.  of  Hypophosphorous  Acid  be  diluted  with  distilled  water  to 
measure  100  Cc,  then  65.5  Cc.  of  this  solution  should  require  .30  Cc.  of  normal  potassium 
hydroxide  V.S.  for  neutralization  (each  Cc.  corresponding  to  1  percent  of  absolute  Hypo- 
phosphorous Acid),  methyl-orange  T.S.  being  used  as  indicator. 

Uses. — This  acid  is  used  solely  to  prepare  diluted  hypophosphorous 
acid. 

ACIDUM   HYPOPHOSPHOROSUM   DILUTUM.    U.S.     Diluted 
Hypophosphorous  Acid 

A  liquid  composed  of  10  percent.,  by  weight,  of  absolute  Hypophosphorous  Acid 
[P0.H2(  OH )  =  65.53] ,  and  90  percent,  of  water. 

Mftric  Old  form 

*  Hypophosphorous  Acid 200  Qm.  5    fl.  oz. 

Distilled  Water 400  Qm.  llj  fl.  oz. 

To  make 600  Gm.  16i  fl.  oz. 

Mix  them.     Keep  the  product  in  well -stoppered  bottles. 

Diluted  hypophosphorous  acid,  although  directed  to  be  made  by 
diluting  hypophosphorous  acid  (see  above),  may  be  made  in  various 
ways  ;  the  process  of  the  National  Formulary  (see  Part  VI. ),  consists 
of  decomposing  potassium  liypophosphite  Avith  tartaric  acid.  The 
trace  of  acid  potiissium  tartrate  left  in  the  solution  is  insufficient  to  be 
considered  objectionable  when  used  medicinally,  but  the  present  offi- 
cial method  is  preferable. 

Specific  Gravity.— About  1.042  at  25°  C.  (77°  F.). 

Tests  for  Identity. — It  should  re.«pond  to  tho  reactions  and  tests  given  under  Aridum  ffypo- 
phosphorosum. 

Quantitative  Test. — If  10  Gm.  of  Diluted  Hypophosphorous  Acid  be  diluted  with  distilled 
water  to  measure  100  Cc,  then  65.5  Cc.  of  this  solution  should  require  10  Cc.  of  normal 
potassium  hydroxide  ^^S.  for  neutralization  (each  Cc.  corresponding  to  1  percent  of  abso- 
lute Hypophosphorous  Acid),  methyl-orange  T.S.  being  used  as  indicator. 

Uses. — This  acid  was  introduced  into  the  V.  S.  P.  1800  for  the 
purpose  of  acting  as  a  reducing  agent  when  addod  to  sohitions  of 
various  iodides  which  are  liabh'  to  be  decomposed  V)v  the  action  of 
light  and  air,  as  in  syruj)  of  ferrous  iodide,  or  to  aid  in  dissolving 
hypophosphites  in  the  ollicial  syrups;  caleium  hypopliospliite  fre- 
quently requiring  such  an  addition. 
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Chlorine,  Bromine,  and  Iodine 

CI;  35.18.     Br;  '/9.46.     I;  125.90 

Four  elements,  chlorine,  bromine,  iodine,  and  fluorine,  are  termed 
halogens  (salt-producers).  Fluorine  is  of  so  little  interest  in  phar- 
macy that  it  will  not  be  noticed  ;  the  other  three  are  of  great  interest 
both  to  medicine  and  to  pharmacy. 

Chlorine     CI;  35.18 

Chlorine  is  a  greenish -yellow,  gaseous  body,  having  a  very  suffo- 
cating odor  ;  its  specific  gravity  is  2.45  (when  liquefied  1.38).  Its 
most  useful  and  characteristic  property  is  that  of  bleaching  organic 
coloring  principles  ;  the  presence  of  water  is  necessary  to  effect  this 
object.  Chlorine  is  one  of  the  most  reliable  disinfectants  ;  it  is  prin- 
cipally used  in  combination  with  lime  as  bleaching  powder,  the 
official  name  being  Calx  Chloriuata.  Chlorine  in  its  free  state  is  used 
officially  in  Chlorine  Water  (Liquor  Chlori  Compositus). 

Chlorine  combines  with  hydrogen  and  the  metals,  but  has  very 
little  attraction  for  oxygen  ;  its  principal  hydrogen  compound  is 
hydrochloric  acid,  HCl  (see  Acidum  Hydrochloricum).  The  com- 
pounds of  chlorine  with  metals  and  bases  are  termed  chlorides  ;  they 
will  be  considered  under  tlie  heads  of  tlieir  respective  bases. 

Chlorine  combines  indirectly  with  oxygen,  and  the  compounds 
produced  by  the  union  of  the  oxyacid,  chloric  acid,  HCIO3,  with 
metals  or  bases  are  termed  chlorates.     Perchlorates  are  also  known. 

Tests  for  Chlorides  and  Chlorates 

ChloHdes  in  solution,  or  hydrochloric  acid,  may  be  recognized  by 
the  addition  of  a  sohition  of  silver  nitrate  ;  a  curdy  white  precipitate 
is  produced,  which  is  soluV)le  in  ammonia  watei\  Init  insoluble  in 
nitric  ;uid. 

Chlorates  are  recognized  by  the  evolution  of  oxygen  wliou  heated, 
and  by  the  reaction  of  the  residue  corresponding  witli  that  of 
chlorides. 

Chlorine,  Bromine,  and  Iodine  and  their  Official  Preparations 

Chlorine. — Mndo  by  the  notion  of  hcnt  upon  hyilroc-hlorie  ncid  nn<l  mangnnesc  clio-xide,  or  pro- 

fliK'cfl  hy  the  notion  of  hyrlroohloric  noid  upon  potn-^siiini  ohiorate. 
Liquor   C'hlori  Coinpositus. — An    nquoons   ,«olutif(n.  oontnining  0.4  percent,  of  Chlorine  with 

oxides  of  chlorine  and  potassium  chloride. 

Chlorine  fooKrh/  romhinerl 
Pnlx  Chlorinntn. — Mnde  by  cubjectinj;  enloium  hydroxide  to  the  action  of  chlorine. 
Liquor  So*1h*  Chlorinntie. — Made  by  decomposing  solution  of  chlorinated  lime  with  monohy- 
drfi'o'  »'iditim  cnrhonnte. 

4H4    ■ 
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Bromum  (Bromine). — Made  by  decoinposiiig  crude  iiiugnesium  bromide  with  chlorine. 

lodum  (l(iiliiic). — Made  by  decomposing  crude  sodium  iodide  with  muugane.se  dioxide  and  sul- 
phuric acid  and  .subliming. 

Tinctura  lodi. — An  alcoholic  solution  of  iodine  containing  7  Um.  of  iodine  and  5  Gm.  of  potas- 
sium iodide  in  100  t'c. 

Liquor  lodi  Compotiitus. — A  5  percent,  aqueous  solution  of  iodine,  madesoluble  by  the  addition 
of  10  percent,  of  potajisium  iodide. 

Unguentum  lodi. — Four  percent,  iodine;  4  percent,   potassium   iodide;  12  percent,  glycerin, 
with  benzoipated  lard. 

Iodine  looHiAij  combined 

Acidum  Ilydriociicum  Dilutum. — Ten  percent,  absolute  hydriodic  acid. 
Syrupus  Acidi  llydriodici. — One  percent,  absolute  hydriodic  acid. 

Unofficial  Preparations  of  Chlorine,  Bromine,  and  Iodine 


Acidum  Hypochlorosum,  HCIO 
llypochlorous  Acid 

Acidum  Chloricum,  HClOs 
Chloric  Acid 


Acidum  Perchloricum,  HCIO4 
Perchloric  Acid 

Bromi  Chloridum 

Bromine  Chloride 
Acidum  Bromicum 

Bromic  Acid 
Acidum  lodicum,  HIOs 

Iodic  Acid 


Acidum  Periodicum,  HIO4 
Periodic  Acid 


Amylum  lodatum 
Iodized  Starch 


Agitate  chlorine   water  with  precipitated  mercuric   oxide. 

l)i.stil  the  liquid  to  remove  mercuric  chloride,  and  collect 

the  distillate 
Decompose  barium  chlorate  with  an  equivalent  amount  of 

pure  diluted  sulphuric  acid ;  pour  off  the  clear  solution 

of  chloric  acid,   and  evaporate  carefully  in   vacuo   over 

strong  sulphuric  acid 
Distil  pure  dry  potassium  perchlorate  with  four  times  its 

weight  of  concentrated  (previously  boiled)  sulphuric  acid. 

Collect  the  yellow  distillate 
Pass  chlorine  gas  over  bromine 

Decompose  barium  bromate  with  an  equivalent  amount  of 
diluted  .sulphuric  acid,  filter,  and  evaporate 

Heat  1  part  iodine  with  10  parts  nitric  acid  in  a  retort 
until  the  iodine  is  dissolved  and  fumes  cease  to  be  evolved. 
Evaporate  the  solution,  and  heat  the  residue  to  200°  F. 
until  all  trace  of  acid  is  removed.  Collect  the  white 
powder 

Add  1  part  iodine  to  a  solution  of  7  parts  sodium  carbonate 
in  100  parts  water,  and  pass  chlorine  into  the  heated 
liquid  until  a  precipitate  ceases  to  form.  Dissolve  this 
precipitate  in  pure  nitric  acid,  then  add  silver  nitrate, 
and  dissolve  the  resulting  precipitate  in  hot  diluted  nitric 
acid.  Then  concentrate  to  crj-stallize.  Treat  the  crystals 
with  water,  filter,  and  evaporate 

Five  parts  iodine  moistened  with  water  and  triturated  with 
90  parts  starch.  It  has  been  asserted  by  Bondonneau, 
Payen,  Fritzschc,  and  others  that  iodine  forms  with  starch 
a  definite  compound,  and  the  formulas  (CeHioOr,)^!  and 
(C6lIio05)ioI  have  been  assigned  to  it.  The  existence 
of  these  compounds  is  regarded  a.s  doubtful,  however,  and 
the  U.  S.  P.  1880  terms  the  mixture  iodizc(l  starch 

Iodized  starch  is  a  convenient  preparation  lor  administering 
iodine  internally,  the  principal  advantage  being  that 
starch  forms  an  admirable  diluent  and  the  iodine  is  freed 
from  irritant  properties.  The  dose  is  two  to  four  drachms 
(8  to  16  Gm.) 


LIQUOR  CHLORI  COMPOSITUS.  U.  S.    Compound  Solution  of  Chlorine, 

Chlorine  Water 

[To  rei)lace  Aqua  Chloki,  Pharm.  1800] 

An  aqueous  solution,  containing,  when  fri'slily  prepared,  about  0.4  percent,  of 
Chlorine  [CI  =  35.18],  with  some  oxides  of  chlorine  anil  potas-^iuni  chloride. 

Motrio  Old  form 

*  Potassium  Chlorate,  granulated 5  Gm.  7.3  grains 

Hydrochloric  Acid 18  Cc.  276  minims 

Distilled  Water,  a  sufficient  quantity. 

To  make  about 1000  Cc.  2  pints 

Add  the  irydiocliloric  Acid,  diluted  with  20  Ce.  [okl  form  5 
fl.  dr.]  of  Distilled  Water,  to  the  Potassium  Cldorate  coutained 
in  a  flask  of  the  capacity  of  about  2000  Cc.   [old  form  4  pints]. 
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Insert  in  the  flask  a  stopper  perforated  to  admit  a  funnel  of  the 
capacity  of  about  100  Cc.  [old  form  3^  fl.  oz.]  containing  about 
10  Gm.  [old  form  2^  dr.]  of  purified  cotton  well  wetted  with 
cold  water ;  place  the  flask  on  a  water-bath  containing  boiling 
water,  for  a  peiiod  of  from  two  to  three  minutes  ;  when  the  flask 
is  completely  filled  with  a  greenish-yellow  gas,  remove  it  from  the 
bath  and  add  cold  Distilled  Water  through  the  cotton  in  the  funnel, 
in  two  separate  portions  of  500  Cc.  [old  form  1  pint]  each.  After 
the  addition  of  each  septarate  portion  of  cold  Distilled  Water,  stopper 
the  flask  securely,  invert,  and  thoroughly  agitate  the  contents. 
•  This  solution  should  be  freshly  made  when  wanted. 
Chlorine  water  was  directed  to  be  prepared  in  the  U.  S.  P.  1890 
by  heating  35  Cc.  of  hydi'ochloric  acid  with  10  Gm.  of  manganese 
dioxide  and  conducting  the  generated  chlorine  into  400  Cc.  of  dis- 
tilled water  until  a  saturated  solution  is  produced.  The  reactions 
are  shown  below  : 

MnOa  +  4HC1  =  MnCla  +  CI2  +  2H2O 

Manganese     Hydrochloric     Manganese      Chlorine         Water 
Dioxide  Acid  Chloride 

The  chlorine  water  must  be  kept  secluded  from  the  light,  to  prevent 
its  partial  conversion  into  hydrochloric  acid  through  the  decomposi- 
tion of  the  water  by  the  union  of  the  chlorine  with  its  hydrogen. 

The  little  apparatus  shown  in  Fig.  265  is  well  adapted  for  making 
small  quantities  of  chlorine  water  rapidly.  The  process  adopted  by 
the  U.  S.  P.  (8th  Eev. )  is  practical  and  efficient;  the  slight  traces  of 
potassium  chloride  and  oxides  of  chlorine  may  be  disregarded,  for 
they  do  not  interfere  with  medicinal  and  pharmaceutical  uses. 

Uses. — Compound  solution  of  chlorine,  or  chlorine  water,  is  anti- 
septic and  stimulant ;  it  is  given  in  doses  of  from  thirty  to  sixty 
minims  (2  to  4  Cc. )  diluted  with  water  ;  it  is  used  as  a  gargle  in 
scarlet  fever,  diphtheria,  and  similar  diseases.  Chlorine  in  the 
gaseous  state  is  largely  used  as  a  disinfectant.  A  convenient  way 
of  generating  it  is  by  the  well-known  chlorine  saucer  dishifectaivt ; 
this  is  made  by  pouring  lialf  a  fluidounce  of  equal  mesisures  of 
sulphuric  acid  and  water  upon  two  hundred  grains  of  a  finely 
ground  mixture  of  equal  parts  of  black  manganese  oxide  and 
common  salt,  contained  in  a  saucer.  Chlorine  is  gradually  evolved 
from  this  mixtiu-e  for  several  days. 

CALX   CHLORINATA.  U.S.    Chlorinated  Lime  Chlorinated  Calcium 

Oxide 

[Calx  Chi.orata,  Ph.\rm.  LSUO    Chloride  of  Limk] 

A  eoinpound  resulting  from  the  action  of  clilorine  upon  calciuin  hydroxide,  and 
containing  not  less  than  80  percent,  of  available  chlorine.  It  is  often  improperly 
called  "Chloride of  Lime."  It  should  be  kept  in  well-closed  vessels,  in  a  cool  and 
dry  j»lace. 

Preparation — Chlorinated  lime  is  made  by  exposing  finely  pow- 
dcn-d  calciuin  hy<lroxide,  which  is  placed  on  trnys  in  a  suitable 
chanilxu-,  to  the  action  of  chloiiiic.  The  gas  is  absorbed  by  the 
lime,  and  a  cliemical  comi)oiin(l  is  formed,  which  is  re])res<'nted  by 
the  formula  ('a()Cl2-  Various  views  ha\e  Ix'en  lield  by  chemists  as 
to  its  exact  composition,  but  the  weiglit  <»f  opinion  is  now  in  favor  of 
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considering  it  to  be  a  calcium  chloro-hypochlorite,  and  yielding,  by  de- 
composition with  water,  calcium  hypochlorite  and  calcium  chloride. 
The  value  of  chlorinated  lime,  whether  used  for  bleaching  purposes 
or  in  medicine,  depends  upon  the  amount  of  chlorine  which  can  be 
liberated ;  for,  whatever  view  is  accepted  as  to  its  composition,  it 
is  admitted  that  the  chlorine  is  very  loosely  combined. 

A  very  excellent  method  of  preservation  is  now  in  vogue  in  which 
the  dry  chlorinated  lime  is  hermetically  sealed  in  metallic  zinc  boxes. 
When  exposed  to  the  air  it  soon  becomes  moist,  on  account  of  the 
hygroscopic  character  of  the  calcium  chloride  present. 

Official  Description. — A  white,  or  grayijsh-white,  granular  powder,  becoming  moist  and  grad- 
ually decoiunosing  on  exposure  to  air. 

Odor,  Taste,  ana  Reaction. — Exhaling  the  odor  of  hypochlorous  acid ;  repulsive,  saline 
taste.     An  aqueous  solution  first  colors  red  litmus  paper  blue,  and  then  bleaches  it. 

Solubility.— ira^er.      Partially. 
Alcohol.      Partially. 

Tests  for  Identity. — If  Chlorinated  Lime  be  dissolved  in  diluted  acetic  acid,  an  abundance  of 
chlorine  gas  will  be  evolved,  and  only  a  trifling  residue  remain  undissolved. 
From  this  solution  ammonium  oxalate  T.S.  throws  down  a  white  precipitate,  insoluble  in 
acetic  acid  but  soluble  in  hydrochloric  acid. 

Quantitative  Test. — Introduce  into  a  stoppered  weighing  bottle  between  3  and  4  Gm.  of 
Chlorinated  Lime  and  weigh  accurately  ;  triturate  this  thoroughly  with  50  Cc.  of  water, 
transfer  the  mixture  to  a  graduated  vessel,  together  with  the  rinsings,  and  add  suflBcient 
water  to  make  1000  Cc.  After  thoroughly  shaking,  add  to  lOO^Cc.  of  the  mixture  I  Gm. 
of  potassium  iodide,  5  Cc.  of  diluted  hydrochloric  aci<i,  and  sufficient  tenth-normal 
sodium  thiosulphate  V.S.  for  complete  decolori/.ation.  Multiply  the  number  of  Cc.  of 
tenth-normal  sodium  thiosulphate  V.S.  consumed,  by  0.3518,  and  divide  this  product  by 
one-tenth  of  the  weight  of  the  Chlorinated  Litue  taken  ;  the  quotient  represents  the  per- 
centage of  available  chlorine  present. 

Uses. — Chlorinated  lime  is  used  in  the  preparation  of  solution  of 
chlorinated  soda,  but  most  largely  as  a  disinfectant,  through  its 
power  of  arresting  animal  and  vegetable  putrefaction.  It  is  rarely 
given  internally,  but  is  sometimes  used  as  a  stimulant  and  altera- 
tive, in  doses  of  three  to  six  grains  (0.2  to  0.38  Gm.).  Externally,  it 
is  used  in  solution  as  an  api^licjation  to  ulcers,  burns,  etc. 

LIQUOR  SOD>E  CHLORINAT/C.  U.S.    Solution  of  Chlorinated  Soda 

[Liquor  Sod.e  Chlorat.'e,  Pharm.  1890     Labarraqie's  Soution] 

An  aqueous  solution  of  several  chlorine  compounds  of  sodium,  containing  at 
least  2.4  percent.,  by  weight,  of  available  chlorine. 

Motrir  Old  form 

•  Monohydrated  Sodium  Carbonate 65  Qm.  9  oz.  av.    47  gr. 

Chlorinated  Lime 90  Qm.  12oz.  av.  262  gr. 

Water,  a  sufficient  quantity, 

To  make 1000  Qm.  8  pints 

Triturate  the  Chlorinated  Lime  (which  should  contain  not  less  than 
30  percent,  of  available  chlorine)  with  200  Cc.  [old  form  25|  fl.  oz.] 
of  Water,  gradually  added,  until  a  uniform  mixture  results.  Allow 
the  heavier  particles  to  subside,  and  transfer  the  thinner,  superna- 
tant portion  to  a  filter.  Then  triturate  the  residue  again  with  200 
Cc.  [old  form  25^  fl.  oz.]  of  Water,  transfer  the  whole  to  the  filter, 
and,  when  the  liquid  has  drained  off,  wash  the  filter  and  contents 
with  100  Cc.  [old  form  13  fl.  oz.]  of  Water.  Dissolve  the  Monohy- 
drated Sodium  Carbonate  in  300  Cc.  [old  form  3S  fl.  oz.]  of  hot 
Water,  and  add  this  solution  to  the  previously  obtained  filtrate  con- 
tained in  a  suitable  vessel.     Stir  or  shake  the  mixture  thoniughly, 
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and,  if  it  should  become  gelatinous,  warm  the  vessel  very  gently, 
until  the  precipitate  subsides.  Then  transfer  the  mixture  to  a  new 
filter,  and,  when  no  more  liquid  drains  from  it,  wash  the  filter  and 
contents  with  enough  Water  to  make  the  product  weigh  1000  Gm. 
[or  measure,  old  form,  8  pints].  Keei^the  Solution  in  well -stoppered 
bottles,  protected  from  light,  and  in  a  cool  place. 

Double  decomposition  results  in  the  formation  of  insoluble  calcium 
carbonate  or  precipitated  chalk,  while  sodium  hypochlorite  and 
sodium  chloride  remain  in  solution. 

Ca(OCl)2  +  CaCla  -f  2I^a2C03  =  2Is^aOCl  +   2NaCl  +   2CaC03 

Chlorinated  Lime  Stxliiim  Clilorinated  Soda  Calcium 

Carbonate  Carbonate 

Official  Description. — A  clear,  pale  greenish  liquid. 

Odor,  Taste,  and  Reaction, — Faint  o(l<jr  of  chlorine,  and  a  disagreeable  alkaline  taste.  The 
solution  iit  lirst  colors  red  litmus  paper  blue,  and  then  bleaches  it. 

Specific  Gravity.— About  1.050  at  25°  C.  (77°  F.). 

Test  for  Identity. — The  addition  of  hydrochloric  acid  to  the  Solution  causes  an  evolution  of 
chlorine  and  carbon  dioxide. 

Quantitative  Test. — If  7  dm.  of  the  Solution  be  mixed  with  50  Cc.  of  water,  and  2  Gm.  of 
potassium  iodide  and  10  Cc.  of  hydrochloric  acid  be  added,  not  less  than  48  Cc.  of  tenth- 
normal sodium  thiosulphate  V.S.  should  be  required  to  discharge  the  final  yellow  color 
of  the  liquid  (each  Cc.  of  the  tenth-normal  sodium  thiosulphate  V.S.  corresponding  to 
0.05  percent,  of  available  chlorine). 

Uses. — Solution  of  chlorinated  soda  is  principally  employed  as  a 
disinfectant  or  bleaching  solution  ;  it  is  frequently  termed  Lahar- 
raque's  Solutio7i,  and  is  sometimes  substituted  for  Uau  de  Javelle 
{JaveUe's  water),  a  French  preparation  made  with  potassium  carbo- 
nate instead  of  sodium  carbonate. 

BROMUM.  U.S.    Bromine 

Br  =  79.36 

It  should  contain  not  less  than  97  percent,  of  pure  Bromine,  and  be  kept  in 
protected  glass-stoppered  bottles,  in  a  cool  place. 

Preparation. — This  non-metallic  element,  which  is  in  the  form  of 
a  dark  red,  volatile  licjiiid,  is  ]»rodu<'ed  largely  in  the  United  States, 
in  Ohio,  West  Virginia,  and  Peinisylvania.  It  is  prepared  from  the 
brine  obtained  from  salt-wells  by  the  following  process.  The  brine 
is  concentrated  to  s('])arate  chloiidcs,  suli)hates,  etc.,  by  crystalliza- 
tion. The  mother  liquor,  containing  the  bromine  principally  in  the 
form  of  magnesium  bromide,  is  de('om]K)sed  by  treating  it  with  chlo- 
rine gas  produced  from  manganese  dioxide  and  hydrochloric  acid. 

The  manner  of  conducting  this  process  is  peculiar.  The  original 
salt  liquor,  oi-  brine,  is  pumped  out  of  the  ground  and  evaporated  to 
about  15°  B.  in  large  iron  pans,  then  aHoAvcd  to  settle,  and  is  further 
evaporated  to  tlni  point  of  crvsliilli/;if  ion  in  wooden  tanks  healed  by 
steam  pijx'.s.  These  tanks,  five  in  number,  ;iit'  ])l:u'('d  at  different 
elevations,  one  above  the  otlu'r.  Kaeh  day  the  li(|Uor  is  run  off  from 
No.  1,  the  higlK'st,  to  No.  2,  next  day  to  No.  :\  and  so  on  until  it 
reaches  No.  5,  tlie  crystallized  salt  being  removed  from  each  tank 
after  draining  off  the  liquor.  The  brine  which  reaches  No.  5  is 
bittern,  and  consists  chiefly  of  calcium,  magnesium,  sodium,  and 
aluminuni  chlorides,  with  \;iiying  jxTcentages  of  sodium  and  cnlcium 
bromides. 

The  bittern  marking  IM)'^  to  :\S°  I',,  is  evaporated  to  about  45°  B. 
The  li(|Uor  is  then  run  info  stone  stills,  materials  for  geiH'ration  of 
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chlorine  added,  and  heat  applied  by  means  of  steam  until  the  bro- 
mine has  all  been  \  apoiized.  It  is  condensed  and  collected  in  cooled 
receivers. 

MgBra  +  2C1  =  MgCla  +  2Br 

Magnesium      Chlorine       Magneaum       Bromine 
Bromide  Chloride 

On  account  of  its  very  caustic  and  irritating  properties,  great  care 
must  be  used  in  handling  bromine.  Its  vapor  is  very  corrosive  and 
suffocating. 

Chemically,  there  is  a  close  analogy  between  bromine  and  chlorine. 
Its  combination  with  hydrogen  is  hydr(jbromic  acid,  which  is  ofl&cial 
(see  page  470). 

The  salts,  termed  bromides,  are  used  very  largely  in  medicine. 
They  will  be  considered  under  the  heads  of  their  respective  bases. 
Bromates,  formed,  like  chlorates,  by  combination  with  the  correspond- 
ing oxyacid,  bromic  acid,  HBrOg,  are  rarely  used. 

Tests  for  Bromine  and  Bromides 

1.  If  a  solution  of  a  bromide  be  treated  with  a  solution  of  silver 
nitrate,  a  yellowish-white  precipitate  of  silver  bromide  is  produced, 
which  is  insoluble  in  nitric  acid  and  but  slightly  soluble  in  ammonia 
water. 

2.  If  chlorine  water  be  added  to  a  strong  solution  of  a  bromide, 
bromine  is  liberated.  This  may  be  dissolved  by  agitation  with 
carbon  disulphide,  chloroform,  or  ether. 

3.  If  concentrated  sulphuric  acid  be  added  to  a  bromide  (not  in 
solution),  reddish  vapors  of  bromine  are  evolved. 

Official  Description. — Bromine  is  a  heavy,  dark  brownish-red,  mobile  liquid  evolving,  even  at 

onlinary  temperatures,  reddish  fumes,  highly  irritating  to  the  eyes  and  lungs. 
Odor. — Peculiar  suffocating  odor,  resembling  that  of  chlorine. 
Specific  Gravity.— About  3.016  at  25°  C.  ('r7°F.) 
Solubility.—  Water.     In  28  parts  at  25°  C.  (77°  F.). 

Oihfr   Koh-entx.     Readily    in     alcohol   and    ether    (with  gradual    decomposition    of  these 
lif|uids)  :  nl,=o  in  carbon  disulphide,  and  in  chloroform,  with  a  deep  reddish-yellow  color. 
Tests  of  Identity.- Uoilin^point,  about  63°  C.  (145.4°  F.). 

On  exposure  to  air  or  to  heat,  it  is  completely  volatilized  without  leaving  any  residue. 
It  destroys  the  color  of  solutions  of  litmus  and  indigo,  and  imparts  a  yellow  color  to  solution 
of  starch. 
Impurities  and  Tests  for  Impurities. —  Orgmn'c  bromine  compounds.     If  Bromine  be  added 
to  an  excess  of  potassium  hydroxide  T.S.,  it  should  combine  to  form  a  permanently  clear 
liquid,  without  the  separation  of  oily  drops. 
Iodine.     If  an  aqueous  solution  of  Bromine  be  shaken  with  a  slight  e.xcess  of  reduced  iron 
until  it  becomes  nearly  colorless,  the  filtered  liquid,  on  the  n>ldition  of  a  small  amount 
of  ferric  chloride  and  of  starch  T.S.,  should  not  assume  a  blue  color. 

Uses — Bromine  is  rarely  used  in  its  undiluted  condition.  "SYlien 
diluted  with  water  in  the  proportion  of  forty  minims  in  a  pint,  it 
forms  a  powerful  wash.  It  is  the  important  ingrediiMit  in  Bihroit's 
antidote  to  rattlesnake  poison,  which  is  made  by  di.s,s<)lving  three  hun- 
dred grains  of  bromine  in  half  a  pint  of  dilute«l  alcohol,  ])lacing 
four  grains  of  potas-sium  iodide  and  two  grains  of  corrosive  mercuric 
chloride  in  a  mortar  ;  adding  sufiicient  of  the  solution  to  dissolve  the 
salts,  and  mixing  it  witli  the  rest  of  the  solution.  The  utmost  care 
should  be  exercised  in  handling  bromine  :  the  vapor  not  only  attacks 
the  eyes  and  nostrils,  but  renders  the  air  irresj)irable.  It  acts  on 
metallic  surfaces,  and  may  ruin  balances  if  permitted  to  remain  in 
contact  with  them. 
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lODUM.  U.S.    Iodine 

I  =  125.90 

It  should  contain  not  less  than  99  percent,  of  pure  Iodine,  and  be  kept  in  glas©- 
stoppered  bottles,  in  a  cool  place. 

Preparation. — Iodine  is  a  uou-metallic  element  widely  distributed 
in  nature.  It  was  formerly  exclusively  obtained  from  kelp,  the  ashes 
of  certain  sea- weeds.  In  addition  to  this  source,  it  is  now  made  from 
the  mother  liquors  obtained  from  the  crystallization  of  sodium  nitrate 
in  South  America.  These  contain  the  iodine  in  the  form  of  sodium 
iodide  and  sodium  iodate.  The  iodides  are  decomposed  by  chlorine, 
iodine  being  set  free,  while  the  iodine  from  the  iodates  is  precipitated 
by  treatment  with  acid  sodium  sulphite.  The  liquid  obtained  by 
lixiviating  kelp  contains  the  iodine  as  sodium  iodide  and  potassium 
iodide.  A  concentrated  solution  of  the  impure  iodide  is  treated  with 
sulphuric  acid,  then  distilled  with  manganese  dioxide  ;  the  separated 
iodine  condenses  in  a  series  of  glass  receivers. 

2NaI  +  2H2SO4  +  MnOa  =  I2  +  MnS04  +  ^d^^O^  +  2H2O 

Sodium  Sulphuric  Manganese        Iodine  Manganese  Sixiium  Water 

Iodide  Acid  Dioxide  Sulphate  Sulphate 

Iodine  of  excellent  quality  is  now  readily  obtained  ;  the  presence 
of  a  small  quantity  of  water,  however,  is  often  noticed. 

Tests  for  Iodine  and  Iodides 

1.  A  dark  blue  color  (fading  upon  the  api>lication  of  heat)  is  pro- 
duced when  iodine  is  brought  in  contact  with  starch  mucilage. 

2.  An  iodide  is  detected  by  first  liberating  the  iodine  by  adding  a 
little  chlorine  water  and  then  using  starch  mucilage ;  or  if  carbon 
disulphide  be  added  the  iodine  dissolves  in  it. 

.3.  Silver  nitrate  produces  with  a  solution  of  an  iodide  a  yellowish- 
white  precipitate  of  silver  iodide,  which  is  insoluble  in  nitric  acid 
and  but  slightly  soluble  in  ammonia  water. 

4.  A  yellow  precipitate  of  lead  iodide  is  produced  by  adding  a  solu- 
tion of  lead  salt  to  a  neutral  solution  of  an  iodide. 

5.  A  red  precipitate  of  mercuric  iodide  is  produced  by  adding  a 
solution  of  mercuric  chloride  to  a  neutral  solution  of  an  iodide. 

Official  Description. — Heavy,  bluish-black,  dry  and  friable,  rhombic  plate.",  hnvinfj  a  metallic 

lustro. 
Odor  and  Taste. — Distinctive  odor  ;  shnrp,  acrid  taste. 
Specific  Gravity.— 4. '.148  at  17°  C  (62.6°  V.). 

Solubility.—  ir.#rrr.     In  nhout  .5nnn  parts  of  wnter  nt  25°  C.  (77°  F.). 
Mr, , hoi.     In  10  pnrt.s  of  alcohol  nt  2.5°  ('.  (77°  F.).  , 

Other  nolvrntn.     Freely  in  ether,  chloroform,  or  carbon  disulphide;  its  solution  in  alcohol 
or  in  an  nqueoiis  solution  of  potassium  iodide  has  a  reddish  color;  its  solution  in  chloro- 
form or  carbon  disulphide  has  a  violet  color. 
Tests  for  Identity. —  Iodine  imparts  a  deep  brown,  evanescent  stain  to  the  skin,  and  slowly 
ilestroys  vcj^etable  colfirs. 
Soluble  in  about  .5000  parts  of  wnter.  and  in  10  parts  of  alcohol  at  25°  C.  (77°  F.) ;  freely 
soluble    in    clbcr,  chloroform,  or  carbon  disulphide;    it.s   solution   in   alcohol   or  in   an 
aqueous  solution  of  potassium  iodide  has  a  reddish  color;  its  solution  in  chloroform  or 
carbon  disulphiilc  hn.s  a  violet  color. 
It  voIalili7.ej<  slowly  at  ordinary  temperatures.     When  heated  to  about  114°  C  (2.37.2°  P.), 

it  fuses,  and  is  (gradually  dissipatoil  in  the  form  of  a  j>urple  vapor,  Icavinj;  no  residue. 
With  starch  T.S.  a  dark  blue  color  is  produced. 
Impurities  and  Tests  for  Impurities. —  .^fntnturr.    A  solution  of  iodine  in  chloroform  should 
be  pirfertly  <-l<'ar  and  limpid. 
To  dflcrmino  the  presence  of  ryano)jen,  chlorine,  or  bromine,  proceed  ns  follows: 
loiliiir  ryiiniilr.     Triturate  0..S  (im.  nf  finely   powderivl    Iodine  with   20  Cc.  of  wnter,  and 
filter  the  solution.    To  one-half  of  this  solution,  in  a  test-tube,  carefully  add  tenth-normal 
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sodium  thiosulphate  V.S.,  until  the  solution  is  ju^t  decolorized.  Tben  add  a  few  drops 
of  ferrous  sulphate  T.S.,  and  subsequently  a  little  sodium  hydroxide  T.S.,  and  heat  the 
mixture  gently.  On  now  adding  a  slight  excess  of  hydrochloric  acid,  the  liquid  should 
not  assume  a  blue  color. 
Limit  of  rllorine  or  bromine.  To  the  other  half  of  the  aqueous  filtrate,  in  a  test-tube, 
add  a  slight  excess  of  silver  nitrate  T.S.,  shako  the  liquid  actively,  allow  the  precipitate 
to  subside,  and,  having  poured  off  the  clear,  supernatant  liquid  completely,  shake  the 
precipitate  with  a  mixture  of  1  Cc.  of  ammonia  water  and  i)  Co.  of  water,  and  filter. 
Upon  the  addition  of  a  slight  excess  of  nitric  acid  to  the  filtrate,  not  more  than  a  slight 
opalescence  should  make  its  appearance. 
fiSSay. — Place  about  0.5  Gm.  of  Iodine  in  a  tightly  stoppered  weighing  bottle  and  weigh 
accurately  ;  add  1  Gm.  of  potassium  iodide  and  dissolve  in  60  Cc.  of  water,  then  add 
tenth-normal  sodium  thiosulphate  V.S.  until  the  liquid  is  decolorized.  The  number  of 
Cc.  of  tenth-normal  sodium  thiosulphate  V.S.  consumed,  when  multplied  by  1.259,  and 
divided  by  the  weight  of  the  Iodine  taken,  gives  the  percentage  of  pure  Iodine  present. 

Iodine  is  closely  related  chemically  to  bromiiie  aud  chlorine.  Its 
combination  with  hydrogen  (hydriodic  acid)  is  official  in  the  form  of 
a  diluted  acid  of  10  percent,  strength  and  also  as  Syrupus  Acidi 
Hydriodici,  the  syrup  preserving  it  from  decomposition.  The  iodides 
are  largely  used  in  medicine.  The  iodates,  like  the  chlorates  and 
bromates,  are  produced  by  combination  with  the  oxyacids  of  iodine, 
iodic  and  periodic  acids.    They  are  of  little  interest  pharmaceutically. 

Uses. — Iodine  is  very  largely  used  in  medicine.  It  excites  the 
action  of  the  absorbent  and  glandular  systems,  and  is  employed  both 
internally  and  externally. 

TINCTURA  lODI.  U.  S.    Tincture  of  Iodine 

An  alcoholic  solution  containing  7  Gm.  of  Iodine  and  5  Gm.  of 
Potassium  Iodide  in  100  Cc.  of  Tincture.  The  addition  of  potassium 
iodide  to  the  iodine  solution  was  made  in  the  8th  Eevision  of  the 
U.  S.  Pharmacopoeia,  it  being  found  by  actual  trial  to  prevent  loss 
of  iodine  through  gradual  decomposition  when  the  tincture  was  kept 
(see  page  354). 

If  5  Cc.  of  the  Tincture  be  mixed  with  about  25  Cc.  of  Water  and 
titrated  with  tenth-normal  sodium  thiosulphate  V.S. ,  about  27.25  Cc. 
of  tenth-normal  sodium  thiosulphate  V.S.  should  be  required  for  com- 
plete decolorization  (corresponding  to  about  6.86  Gm.  of  Iodine  in 
100  Cc). 

LIQUOR  lODI   COMPOSITUS.  U.S.    Compound  Solution  of  Iodine 
[Lugol's  Solution] 

An  aqueous  solution,  which  should  contain  not  less  than  5  percent,  of  iodine 
and  10  percent,  of  potassium  iodide. 

Mttric  Old  form 

*'Iodine 5  Qm.  \  oz.  av. 

Potassium  Iodide 10  Qm.  1    oz.  av. 

Distilled  Water,  a  suflicicnt  quantity. 

To  make 100  Qm.  SJ  tt.  oz. 

Dissolve  the  Iodine  and  Potassium  Iodide  in  a  sufficient  (juantity 
of  Distilled  Water  to  make  the  product  weigh  100  Gm.  [or  iiiea.sure, 
old  form,  8]  H.  oz.].      Keep  the  solution  in  glass-stoppered  bottles. 

In  this  Solution  iodine  is  dissolved  in  water  with  tlie  assistance  of 
potassium  iodide.  Iodine  dissolves  spariugly  in  water,  but  freely  in  a 
solution  of  potassium  iodide.  In  using  this  sjilt  to  render  iodine 
more  soluble  in  water,  it  is  generally  employed  in  a  quantity  twice 
the  weight  of  the  iodine.  The  Sohit ion  contains  about  ,'M 2  grains 
of  iodine  in  the  lluidrachm. 
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Quantitative  Test. — For  complete  deeolorization  6.3  Gm.  of  the  Solution  should  require  not 
less  than  24.75  Cc.  of  tenth-noruial  sodium  thiosulphate  V.S.  (each  t'c.  of  the  tenth- 
normal sodium  thiosulphate  V.S.  corresponding  to  0.2  percent,  of  Iodine). 

Uses. — This  Solution  affords  au  efficient  uieaus  of  administering 
iodine  internally.  It  is  given  in  three  minim  (0.2  Cc. )  doses,  and,  to 
prevent  gastric  irritation,  it  must  be  largely  diluted. 

UNQUENTUM   lODI.  U.S.     Iodine  Ointment 

Au  ointment  containing  4  i)ercent.  of  Iodine,  4  jjercent.  of  Potas- 
sium Iodide,  12  percent,  of  Glycerin,  and  SO  i>ercent.  of  Benzoinated 
Lard.     (See  Unguenta,  Part  V.) 

ACIDUM  HYDRIODICUM   DILUTUM.    U.S.     Diluted  Hydriodic  Acid 

This  preparation  was  introduced  into  the  U.  S.  Pharmacopoeia 
(8th  Eevision),  because  the  process  adopted  makes  a  stable  prepa- 
ration which  is  very  convenient  for  diluting  with  syrup  to  make  the 
official  syrup  of  hydriodic  acid  (see  iiage290).  It  contains  10  per- 
cent, of  absolute  hydriodic  acid. 

SYRUPUS  ACIDI   HYDRIODICI.  U.S.    Syrup  of  Hydriodic  Acid 

This  is  a  syrupy  liquid  containing  1  percent,  of  absolute  hydriodic 
acid  [HI;  12G.9]  and  having  the  specific  gravity  1.190  (see  page 
472).  It  is  prepared  officially  by  mixing  100  Gm.  of  Diluted  Hydri- 
odic Acid  with  800  Gm.  of  Water  and  600  Gm.  of  Syrup. 

The  object  of  this  ])i-ei)aration  is  to  furnish  an  agreeable  mode  of 
administering  hydriodic  acid,  and  also  a  liquid  which  will  be  reason- 
ably stable.  Hydriodic  acid.,  HI,  is  easily  decomposed  in  simple  aque- 
ous solution  (unless  protected  by  hyj)ophos])horousacid  as  in  the  official 
process),  free  iodine  being  liberated,  and  if  taken  internally  when  in 
this  condition,  serious  results  might  follow.  Syrup  of  hydriodic  acid 
was  formerly  made  by  passing  hydrogen  suli^hide  through  an  alco- 
holic solution  of  iodine  (see  U.  S.  P.  1880).  The  chemical  reaction 
which  takes  place  may  be  expiessed  as  follows  : 

41  +  2H2S  =  4HI  +  2S 

lodino         IlyilroK''"         Ilydriotlic      Sulphur 
Miiliiliitio  Acid 

Official  Description. — A  transparent,  colorless,  or  not  more  than  pale  straw-colored  liquid. 

Odor  and  Taste. — O(lorl(;fi.«,  and  havinp  a  sweet  and  acidulous  taste. 

Specific  Gravity.— About  1.190  at  25°  C.  (77°  F.). 

Test  for  Identity. — The  addition  of  silver  nitrate  T.S.  to  a  small  portion  of  the  Syrup  diluted 
witli  four  volumes  of  water  produces  a  pale  yellow  precipitate,  nearly  insoluble  in  am- 
monia water. 

Impurity  and  Te.st. —  Limit  of  frrr.  iodine.  If  a  small  portion  of  the  Syrup  be  mixed 
witli  .1  little  Starch  T.S.,  and  a  few  drops  of  cblorino  water  then  ad<lcd,  the  liquid  will 
mquiro  a  drcp  blue  color.  Not  more  than  a  fiiint  bluish  tint  should  be  produced  in  the 
Svrup  by  slnrch  T.S.  nlone. 

Quantitative  Test.— If  .•^1.7.'5  (M.12:^)  fJm.  of  Syrup  of  Hydriodic  Acid  be  diluted  with  dis- 
tilled water  to  measure  ,50  fc,  and  if  to  10  Cc.  of  tlii.s  solution  nbout  an  e<iu;il  volume  of 
distilled  wnter,  8  (V.  of  tenth  norniiil  silver  nitrate  V.S.,  iind  ."i  (>.  of  diluted  nitric  neid 
be  ad«Iei|,  followed  by  .3  ('<■.  of  ferric  nmmonium  sul|>bnte  T.S.,  then,  after  thoroughly 
shiikin^  the  mixture,  not  more  than  .■?  Ce.  of  tenth  normni  ]>otiissiiiiii  suli>hocyHnate 
V.S.  should  be  required  to  produce  a  permiinent  mldi-^b  brown  tint  (esich  (V.  of  tenth- 
normal silver  nitrate  V.S.  consumed  corresponding;  lo  (t.2  percent,  of  absolute  Hydriodic 
Acid). 

Uses. — Syrup  of  hydriodic  acid  is  used  a.san  alterative.  The  dose 
is  twenty  to  sixty  minims  (1.3  to  4  Cc). 


CHAPTER  XXXV 

SULPHUR  AND  PHOSPHORUS 

S;  ,31.83.     P;  30.77 

These  two  elements  furnish  many  important  compounds  to  medi- 
cine. They  present  several  analogies,  both  physically  and  chemi- 
cally. 

Sulphur  S  ;  31.83 

Suljihur  is  found  uncombined  in  Sicily  and  in  other  parts  of  the 
world.  In  the  form  of  sulphates  and  sulphides  it  is  widely  diffused. 
It  is  prepared  for  use  by  fusing  it,  allowing  it  to  stand  to  permit  the 
earthy  impurities  to  settle,  and  then  i)Ouring  it  into  cylindrical 
moulds.     The  sulphur  in  cylinders  is  termed  roll  sulphur. 

Three  forms  of  sulphur  are  official, — sublimed,  washed,  and  pre- 
cipitated sulphur. 

Sulphur  forms  with  hydrogen  an  offensive  gas,  which  is  known 
officially  as  hydrogen  sulphide,  H2S.  It  is  also  termed  sulphuretted 
hydrogen  and  hydrosulphuric  acid.  The  formula  for  its  prej^aration 
will  be  found  under  "Tests,"  in  Part  IV.  It  is  used  for  proving  the 
presence  or  absence  of  certain  metallic  salts,  lead,  bismuth,  antimony, 
copper,  mercury,  zinc,  etc.,  with  which  it  produces  characteristic 
precipitates.  Hulphides  are  compounds  of  elements  with  sulphur. 
Some  of  the  sulphides  are  analogous  to  acids,  others  to  bases ;  and 
thase  different  sulphides,  by  combining  with  one  another,  form  com- 
pounds, which,  from  their  analogy  to  salts,  are  called  by  Berzelius 
sulpho-salts.  It  forms  with  oxygen  two  oxides,  sulphurous  oxide,  SO2, 
and  sulphuric  oxide,  SO3.  These  oxides,  by  their  union  with  water, 
form  sulphurous  acid,  H2SO3,  and  sulphuric  acid,  H2SO4.  These  are 
considered  in  the  chapter  on  inorganic  acids.  There  is  also  known 
hyposulphurous  acid,  H2SO2,  the  corresponding  oxide  of  which  is  not 
known,  and  thiosulphuric  acid  (frequently  known  as  hyposulphurous 
acid),  H2S2O3,  and  a  series  of  acids,  H2S20e,  H2S30e,  Il2S40e,  and 
H2S50e,  known  as  i\\e,thionic  scries.  Sulphurous  acid  forms  with  bases 
salts  which  are  termed  sulphites.  The  salts  similarly  produced  from 
sulphuric  acid  are  termed  sulphates.  The  sulphates  are  much  more  im- 
portant salts.  Pharmaceutically  and  medicinally,  they  have  totally 
different  properties.  The  official  sulphites  and  sulphates  will  be 
considered  under  their  respective  bases. 

Tests  for  Sulphites  and  Sulphurous  Acid 

1.  Solution  of  barium  chloride  produces  with  sulphurous  acid  or 
a  solution  of  a  sulphite,  a  wliite  precipitate  of  barium  sulphite, 
which  is  soluble  in  hydrochloiic  acid. 

2.  If  a  solution  of  a  sulphite  or  sulphurous  acid  be  added  to  di- 
luted sulphuric  acid  and  zinc,  hydrogen  sulpliide  gas  is  liberated. 

3.  An  acid  solution  of  potassium  permanganate  is  decolorized  and 
deoxidized  by  sulphurous  acid. 
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Tests  for  Sulphates  and  Sulphuric  Acid 

1.  A  solution  of  barium  chloride  produces  a  white  insoluble  pre- 
cipitate of  barium  sulphate  with  sulphuric  acid  or  a  soluble  sulphate. 

2.  A  soluble  salt  of  lead  produces  a  Mhite  insoluble  precipitate  of 
lead  sulphate  with  sulphuric  acid  or  a  soluble  sulphate. 

Sulphur  and  Phosphorus  and  their  Official  Preparations 

Sulphur  Subliinatum. — Made  by  subliming  crude  sulphur. 
Sulphur  Lotuin. — Made  by  washing  sublimed  sulphur. 

Sulphur  Prjvcipitatum. — >lade  by  precipitating  a  .solution  of  ealcium  disulphide  with  HCI. 
Sulphuris  lodidum. — Made  by  heating  iodine  with  washeil  sulphur. 

Unguentum  Sulphuris. — Made  by  mixing  15  parts  of  washed  sulphur  with  85  parts  of  benzoin- 
ated  lard. 

Sulphur  or  Phonphorus  loosefy  combitied 
Hydrogen  Sulphide. — By  acting  on  ferrous  sulphide  with  diluted  sulphuric  acid.     (See  Tests.) 
Carbonei  Disulphidum. — By  passing  sulphur  vapor  over  red-hot  charcoal. 
Phosphorus. — Made  by  deoxidizing  phosphoric  acid  with  carbon. 
Pilulae  Phosphori. — Each  pill  contains  yjg  of  a  grain  of  phosphorus. 


Unofficial  Compounds  and 

.\cidum  Hyposulphurosum,  Hzi^Oz 

Hyposulphurous  Acid 
Acirlum  Metaphosphoricum,  IlPOg 

Metaphosphoric  Acid 
Acidum  Phosphorosum,  IlgPOs 

Phosphorous  Acid 

Aeidum  Pyrophosphorosum,  H4P2OT 
Pyrophosphorous  Acid 

Spirit  US  Phosphori 
Spirit  of  Phosphorus. 
U.  S.  P.  1890 


Elixir  Phosphori 

Elixir  of  Phosphorus. 
U.  S.  P.  1890 


Oleum  Phosphoratum 
Phosphorated  Oil. 
IT.  S.  P.  1890 


Resina  Phopphorata 
Phosphorated  Rosin 
Phosphorcfted  Resin 


Preparations  of  Sulphur  and  Phosphorus 

Add  metallic  zinc  to  sulphurous  acid  contained  in  a 
closed  vessel  and  separate  the  zinc  sulphite 

Evaporate  a  solution  of  phosphoric  acid  until  the  resi- 
due ceases  to  give  off  water 

Expose  phosphorus  to  moist  air  under  a  bell-jar,  and 
collect  the  heavy  white  vapor  which  falls,  in  a  vessel 
containing  water 

Precipitate  sodium  pyrophosphate  with  a  solution  of 
lead  acetate,  and  decompose  the  well-washed  lead 
pyrophosphate  with  hydrogen  sulphide 

Weigh  1.2  Gm.  of  phosphorus  in  a  tared  dish  contain- 
ing water,  dry  it  quickly  with  the  aid  of  blotting 
paper,  and  transfer  it  at  once  to  a  flask  containing 
1000  f'c.  of  absolute  alcohol.  Having  connected  the 
flask  with  an  upright  condenser,  boil  the  liquid 
gently  on  a  water-bath  unfil  the  phosphorus  is  dis- 
solved, cool,  and  add  enough  absolute  alcohol  to 
make  1000  Cc.     Store  in  small  dark-colored  vials 

Add  to  210  Cc.  of  spirit  of  phosphorus  2  Cc.  oil  of 
anise  and  550  Cc.  of  glycerin.  Repeatedly  invert 
the  bottle  until  they  form  a  clear  liquid,  and  then 
add  enough  aromatic  elixir,  in  portions,  gently  agi- 
tating after  each  addition  to  make  1000  Cc.  Keep 
in  dark-colored,  well-stoppered  bottles  in  a  cool  place 

Heat  100  (ira.  of  expressed  oil  of  almond,  during  15 
minutes,  on  a  sand-bath,  to  250°  C.  (482°  F.),  cool, 
filter,  add  1  Gm.  of  phosphorus  to  90  Gm.  of  filtered 
oil,  contained  in  a  stoppered  bottle,  and  heat  on  a 
water-bath,  with  occasional  agitation,  until  the  phos- 
phorus is  dissolved.  l,a.>^tly  add  enough  ether  to 
make  the  product  weigh  100  (Jm.  and  store  in  small 
glass-stoppered  vials 

Melt  together,  by  the  aid  of  a  sand-bath,  in  a  dry 
bottle  having  the  nearly  exact  capacity  of  the  in- 
gredients, rosin  free  from  moisture  90  parts  and 
phosphorus  4  parts.  Keep  the  whole  at  a  tempera- 
ture of  .'592°  F.  until  the  phosjthorus  is  dissolved, 
cool,  and  keep  in  bottles  protected  from  light 


SULPHUR  SUBLIMATUM.  U.S.     Sublimed  Sulphur 

S.     31.83 
[Kf.owERfloK  Sci,i'iiin] 
It  should  contain  not  less  than  99  percent,  of  pure  Sulphur. 

Preparation. — "When  vapors  of  sulphur  are  conducted  into  a  cham- 
ber proj>erly  cooled,  they  are  condensed  in  the  form  of  a  crystalline 
powder,  which  collectvS  on  the  sides  and  bottom  of  the  chamber.    The 
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yellowish  powder  is  known  as  sublimed  sulphur,  or  flowers  of  sulphur. 
Ground  roll  sulphur  is  sometimes  sold  as  ^^ flour  of  sulphur,^ ^  it  is  not 
equal  in  quality  to  the  official  sublimed  sulphur. 

Official  Description. — A  fine  yellow  powder. 

Odor,  Taste,  and  Reaction. — .Slight  characteristic  odor ;  faintly  acid  taste ;  acid  reaction 
when  agitated  with  water. 

Solubility. —  Water.     Insoluble. 

Alcohol  and  other  solventn.  Readily  in  carbon  disulphide  ;  slightly  in  absolute  alcohol; 
more  readily  in  petroleum  beuzin,  benzene,  oil  of  turpentine,  and  many  other  oils;  also 
in  ether,  chhjroform,  and  in  boiling  aqueous  solutions  of  alkali  hydroxides. 

Tests  for  Identity. — At  about  115°  C.  (2:59  V.)  it  fuses  to  a  yellow,  mobile  fluid,  which  upon 
further  heating,  becomes  dark  and  viscid,  until  a  temperature  above  300°  C.  (572°  F.) 
is  reached,  when  it  becomes  a  thin  liquid  boiling  at  448°  C.  (838.4°  F.).  In  the  air  it 
burns  to  sulphur  dioxide,  characterized  by  its  odor,  and  by  its  blackening  a  strip  of 
paper  moistened  with  mercurous  nitrate  T.S.  held  in  the  gas. 

Quantitative  Test. — The  amount  of  residue  left  after  volatilizing  or  burning  a  weighed  por- 
tion of  well-dried  Sublimed  Sulphur  should  not  exceed  0.5  percent. 

Uses.— Sublimed  sulphur  is  given  internally  as  a  laxative  and  dia- 
phoretic, in  doses  of  from  one  to  three  drachms  (4  to  12  Gm. ),  It  is 
often  combined  with  potassium  bitartrate  and  administered  to  chil- 
dren mixed  with  honey  or  molasses.  In  diphtheritic  croup  it  is  some- 
times used  to  remove  the  exudation  by  insufflation  ;  externally,  it  is 
used  as  an  ointment  in  scabies  and  other  skin  diseases. 


SULPHUR  LOTUM.  U.S.    Washed  Sulphur 

S  =  31.83 

"Washed  sulphur,  when  dried,  should  contain  not  less  than  99.5  percent,  of  pure 
Sulphur. 

Metric  Old  form 

*  Sublimed  Sulphur     • 100  Qm.  16    oz.  av. 

Ammonia  Water 10  Cc.  li  fl.  oz. 

Water,  a  sufiBcient  quantity 

Pass  the  Sublimed  Sulphur  through  a  'So.  30  sieve,  mix  it  thor- 
oughly with  100  Cc.  [old  form  1  pint]  of  Water,  add  the  Ammonia 
Water,  and  digest  for  three  days,  agitating  occasionally.  Then  add 
100  Cc.  [old  form  1  pint]  of  Water,  transfer  the  mixture  to  a  muslin 
strainer,  and  wash  the  Sulphur  with  Water  until  the  washings  cease 
to  impart  a  blue  color  to  red  litmus  paper.  Then  allow  it  to  drain, 
press  the  residue  strongly,  dry  it  rapidly  at  a  moderate  heat,  pass  it 
through  a  No.  30  sieve,  and  keep  it  in  well-stoppered  bottles. 

Sublimed  Sulphur  is  frequently  contaminated  with  small  qnanti 
ties  of  sulphuric  acid  and  other  impurities,  and  the  object  of  the  am- 
monia in  the  above  process  is  to  neutralize  the  acid,  the  ammonium 
sulphate  being  subsequently  washed  out. 

Official  Description. — A  fine  yellow  powder. 

Odor  and  Taste. — Without  odor  or  taste. 

Solubility. —  Water.     Insoluble. 

Alcohol  and  other  sohentn.  Readily  in  carbon  disulphide  ;  slightly  in  absolute  alcohol ;  more 
readily  in  petroleum  ben/.in,  benzene,  oil  of  turpentine,  and  many  other  oils;  also  in 
ether,  chloroform,  and  in  boiling  aqueous  solutions  of  alkali  hydroxides. 

Tests  for  Identity. — At  about  115°  C.  (239°  F.)  it  fuses  to  a  yellow,  mobile  fluid,  which  upon 
further  heating  becomes  dark  and  viscid,  until  a  temjierature  above  300°  C  (572°  F.)  is 
reached,  when  it  becomes  a  thin  liquid  boiling  at  448°  C.  (838.4°  F. ).  If  air  be  admitted, 
it  burns  to  sulphur  dioxide,  which  is  identified  by  its  characteristic  odor,  and  by  its  black- 
ening a  strip  <if  jianer  moistened  with  mercurous  nitrate  T.S.  held  in  the  gaj*. 

Impurities  and  Tests  ror  Impurities. —  Enrihy  and  wrinllic  impuritieK.  If  0.5  Gin.  of 
Washed  Sulphur  be  boilecl  with  10  Ce.  of  sodium  hydroxide  T.S.,  it  should  be  dissolved, 
leaving  no  appreciable  residue. 
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Arienic.  If  0.5  Gm.  of  Washed  Sulphur  be  digested  for  several  hours  with  10  Cc.  of  am- 
monia water,  the  liquid  filtered,  and  the  clear  filtrate  "iviiporated  to  dryness  on  a  water- 
bath,  then,  after  adding  1  Cc.  of  nitric  acid  and  again  evaporating,  the  solution  obtained 
by  dissolving  the  residue  in  10  Cc.  of  hydrochloric  acid  (8  percent.)  should  not  respond 
to  the  Modified  liutzeit's  Test  for  arsenic  (see  U.  S.  P.  Test  No.  17,  Chap.  LXIl). 

Acid  and  ammonia.     If  5  Cc.  of  water  be  agitated  with  2  Gm.  of  "Washed   .Sulphur,  the 
liquid  should  not  change  the  color  of  blue  or  red  litmus  paper. 
Quantitative  Test. — The  amount  of  residue  left  after  volatilizing  or  igniting  a  weighed  por- 
tion of  dried  Washed  Sulphur  should  not  exceed  0.2  percent. 

Uses. — Washed  sulphur  is  preferred  to  sublimed  sulphur  for  in- 
ternal administration  ;  the  small  quantity  of  sulphuric  acid  present 
in  the  latter  sometimes  produces  griping.  The  dose  is  from  one  to 
three  drachms  (4  to  12  Gm.  ).  It  is  used  in  the  ])ieparation  of  Com- 
pound Licorice  Powder,  Sulphur  Iodide,  and  Sulphur  Ointment. 
(See  Pulveres  and  Unguenta.) 

SULPHUR  PR/ECIPITATUM.  U.S.    Precipitated  Sulphur 

S  =  31.83 

Precipitated  Sulphur,  when  dried,  should  contain  not  less  tlian  99.5  percent,  of 
pure  Sulphur. 

Metric  Old  form 

•Sublimed  Sulphur 100  Gm,  16  oz.  av. 

Lime 50  Qm.  8  oz.  av. 

Hydrochloric  Acid, 

Water,  each,  a  sufficient  quantity 

Slake  the  lime,  and  mix  it  uniformly  with  500  Cc.  [old  form  5 
pints]  of  Water.  Add  the  Sublimed  Sulphur,  previously  sifted,  and, 
after  thorough  mixing,  add  1000  Cc.  [old  form  10  pints]  of  Water, 
and  boil  the  mixture  in  a  porcelain  or  glass  vessel  during  one  hour, 
stirring  or  agitating  very  frequently,  and  replacing  the  Water  lost 
by  evaporation.  Then  cover  the  vessel,  and  permit  the  contents  to 
cool  and  become  clear  by  subsidence.  Carefully  draw  ofi"  the  clear 
solution,  and  filter  the  remainder.  To  the  united  liquids  add  gradu- 
ally, and  with  constant  stirring.  Hydrochloric  Acid,  previously  di- 
luted with  an  equal  volume  of  Water,  until  tlu^  liquid  is  nearly  neu- 
tralized, still  retaining,  however,  an  alkaline  reaction  and  a  yellow 
color.  Collect  the  precipitate  on  a  strainer,  and  wash  it,  until  the 
washings  are  tasteless  and  cease  to  give  a  pi('('i])itat('  u])on  tlie  addi- 
tion of  ammonium  oxalate  test  solution.  Then  dry  the  ])roduct  rap- 
idly, at  a  moderate  heat,  and  keep  it  in  well-stoppered  bottles. 

In  the  above  process  the  lime  and  sulphur  react  so  as  to  form  cal- 
cium disulphide  and  calcium  thiosulphate  (hyposuliihite)  : 

3CaO  +  6S  ^  2CaS2  +  CaSaOg 

Calcium        Sulphur       Ciilriiim  f'nlriuni 

Oxide  PiHiil|ilii(lo         Tliicwiilpliato 

On  the  addition  of  hydrochloric  acid,  the  sulphur  is  precipitated  : 
2CaS2  -f  CaSaOa  -f  6HCI  =-  SCaCla  -f  6S  +  3HaO 

Cnlciiiiii  Cnlriiim         Hyilmrhloric         Calrium  Sulplnir         Wntcr 

DiHtilpliiild      ThiuBuIphate  Arid  Clilorido 

In  soinf-  ]>i()cesscs  siiljdiuiMc  iicid  is  used  iiist<'!id  of  hydrocliloric 
a<-id,  and  calcium  suli)hate  is  i)rccij)itated  with  thr  snlphui'.  This 
furnishes  an  inferior  product,  and  is  called  lac  siilji/mris,  or  milk  of 
nulphur. 
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Official  Description. — A  fine,  amorphous  powder,  of  a  pale  yellow  color. 
Odor  ana  Taste. — Without  odor  or  taate. 
Solubility. —  Water.     Insoluble. 

Alcohol.     Very  slightly  in  absolute  alcohol. 

Other  solientH.     Readily  in  carbon  disulphide,  petroleum  benzin,  benzene,  oil  of  turpentine, 
and  many  other  oils;  also  in  ether,  chloroform,  and  in  boiling  aqueous  solutions  of  alkali 
hydroxides. 
Tests  for  Identity.— At  115°  C.  (239°  F.)   Precipitated   Sulphur  melts,  and  at  a  higher  tem- 
perature it  volatilizes,  or  if  air  be  admitted,  burns  to  sulphur  dio.xide. 
If  1  (Jm.  of  Precipitated  Sulphur  be  ignited,  it  should  not  leave  a  weighable  residue. 
Impurities  and  Tests  for  Impurities. — Arsenic.     If  1  (Jm.  of  Precipitated  Sulphur  be  di- 
gested for  several  hours  with  10  Cc.  of  Ammonia  water  and  the  liquid  filtered,  one-half 
of  the  clear  filtrate  should  not  leave  a  residue  on  evaporation  ;  if  the  remainder  be  evap- 
orated to  dryness  on  a  wiiter-bath,  then,  after  adding  1  Cc.  of  nitric   acid   and   again 
evaporating,  the  solution  obtained  by  dissolving  the  residue  in  10  Cc.  of  hydrochloric 
acid  (8  percent.)  should  not  respond  to  the  Modified  Gutzeit's  Test  for  arsenic  (see 
U.  S.  P.  Test  No.  17,  Chap.  LXIl). 
Acid  and  alkali.     If  5  Cc.  of  water  be  agitated  with  2  Gm.  of  Precipitated  Sulphur,  the 
liquid  should  not  change  the  color  of  blue  or  red  litmus  paper. 

Uses. — Precipitated  sulphur  is  much  to  be  preferred  to  the  other 
forms  in  liquid  mixtures,  as  the  particles  are  lighter  and  more  easily 
susj^ended  ;  the  ointments  made  with  it  are  smoother  than  those 
made  with  sublimed  sulphur.  The  dose  is  from  one  to  three  drachms 
(4  to  12  Gm.). 

SULPHURIS  lODIDUM.  U.S.    Sulphur  Iodide 

ihtric  Old  form 

•Washed  Sulphur 20  Qm.  60  grains 

iodine 80  Qm.  240  grains 

Mix  the  Sulphur  and  Iodine  thoroughly  by  trituration  ;  introduce 
the  mixture  into  a  flask,  close  the  orifice  loosely,  and  by  means  of  a 
water-bath,  gradually  and  with  occasional  agitation  apply  a  heat  not 
exceeding  60°  C.  (140°F. ),  until  the  ingredients  combine  and  become 
of  a  uniformly  dark  color  throughout.  Then  increa.se  the  heat  to  the 
boiling  point  of  water,  so  as  to  fuse  the  mass.  Should  any  Iodine 
have  sublimed  and  condensed  on  the  glass,  incline  the  fla.sk  so  as  to 
combine  the  Iodine  with  the  fused  mass,  and  then  pour  the  latter 
upon  a  porcelain  plate  or  other  suitable  cold  surface.  When  it  is 
cold,  break  the  product  into  pieces  of  suitable  size,  and  keep  them 
in  a  glass-stoppered  bottle,  in  a  cool  place. 

This  compound  represents  one  of  the  instances  of  the  direct  chem- 
ical union  of  two  elements,  heat  being  the  only  agent  used  to  effect 
the  combination  ;  it  is  sometimes  called  subiodide  of  sulj)hur,  or  iodine 
disulphide,  S2I2.  There  are  some  doubts,  however,  as  to  its  being  a 
definite  chemical  compound. 

Official  Description. — Brittle  masses  of  a  crystalline  fracture  having  a  grayish-black,  metallic 

lustre. 
Odor  and  Taste. — Odor  of  iodine  ;  somewhat  acrid  ta^te. 
Solubility. — .\lmost  insoluble  in  water;  soluble  in  about  60  parts  of  glycerin  ;  very  soluble  in 

carbon  disulphide.     Alcohol,   ether,  nnd    a   solution    of  potassium    iodide  dissolve   the 

iodine,  leaving  the  sulphur.     Continued  boiling  with  water  vaporizes  all  of  the  iodine, 

leaving  about  20  percent,  of  sulphur  as  residue. 
Tests  for  identity. — On  exposing  Sulphur  Iodide  to  the  air,  it  gradually  loses  iodine.     On 

heating  it,  snuie  iodine  sublimes  at  first;  at  a  somewhat  higher  temperature  a  .<ublimate 

is  formed,  containing  both  iodine  anil  sulphur;  at  a  still  higher  temperature,  the  whole  is 

volatilized,  leaving  only  a  trace  of  residue. 
Quantitative  Test.— If  0.5  Gm.  of  finely  pulverized  Sulphur  Iodide,  together  with  1  Gm.  of 

potassium    iodide,    be  dissolved   in   20  Cc.  of  wafer  (the  sulphur   separating),  not  less 

than  28  Cc.  of  tenth-normal  sodium  thiosuIi)hate  V.S.  should  bo  required  for  complete 

decolorization  of  themi.xture,  using  starch  T.S.  as  indicator. 

Uses. — Snli)hur  iodide  is  principally  used  externally  in  skin  dis- 
eases in  the  form  of  an  ointment. 

32 
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CARBONEI   DISULPHIDUM.  U.S.     Carbon  Disulphide 

CS2  =  75.57 
[Carbon  Bisulphide] 

Carbou  Disulphide  should  be  kept  in  partially  filled,  well-stoppered 
bottles,  or  iu  tin  cans,  in  a  cool  place,  remote  from  lights  or  fire. 

This  sulphide  is  prepared  by  the  direct  combination  of  carbon  and 
sulphur  at  a  moderate  red  heat.  To  effect  this,  charcoal  is  heated  to 
redness  in  a  vertical  cylinder,  while  sulphur  is  admitted  through  a 
lateral  tubulure  near  the  bottom.  As  the  sulphur  melts  and  vaporizes, 
it  combines  with  the  carbou,  and  the  carbon  disulphide  formed  distils 
over  through  a  series  of  condensing  tubes,  which,  while  they  serve 
to  collect  the  crude  carbou  disulphide,  allow  of  the  escape  of  the 
hydrogen  sulphide  formed  at  the  same  time. 

It  is  purified  by  agitation  with  mercury  and  distillation  in  contact 
with  white  wax.  It  can  by  repeated  rectification  be  entirely  freed 
from  its  usual  disgusting  odor. 

Official  Description. — A  clear,  colorless,  highly  refractive  liquid,  very  diffusive. 
Odor  and  Taste, — Strong,  characteristic  but  not  fetid  odor ;  sharp,  aromatic  taste. 
Specific  Gravity.— 1.256  to  1.257  at  25°  C.  (77°  F.). 
Solubility.—  Water.     In  526  parts  of  water  at  25°  C.  (77°  F.). 
Alriihol.     Very  soluble. 

Otiirr  noh-rntn.     Very  soluble  in  ether,  chloroform,  fi.xed  and  volatile  oils. 
Tests  for  Identity. — Carbon   Disulphide  vaporizes  rapidly  at  the  ordinary  temperature,  is 
highly  inflammable,  boils  at  46°  to  47°  C.  (114.8°  to  116.6°  F.),  and  when  ignited,  burns 
with  a  bluish-white  flame,  producing  carbon  dio.\ido  and  sulphur  dio.\ide. 
Impurities  and  Tests  for  Impurities. — Sulphur  dioxide.     It  should  not  affect  the  color  of 
blue  litmus  paper  moistened  with  water. 
Dissolved  sulphur.     A  portion  evaporated  spontaneously  in  a  glass  vessel  should  leave  no 

residue. 
Hydrogen  sulphide.     Lead  acetate  T.S.  agitated  with  it  should  .not  be  blackened. 

Uses. — Carbon  disulphide  is  used  principally  as  a  solvent.  It  is 
the  best  solvent  for  rubber  and  similar  bodies.  It  is  poisonous  when 
taken  internally,  and  the  continuous  inhalation  of  its  vapor  is  very 
injurious. 

PHOSPHORUS.  U.S.     Phosphorus 
P  =  30.77 

It  ehould  contain  not  less  than  99.5  percent,  of  pure  Phosphorus,  and  be  care- 
fully kept  under  water,  in  strong,  well-closed  vessels,  in  a  secure  and  moderately 
cool  place,  protected  from  light. 

Preparation. — Phosj>horus  is  a  non-metallic  element  prepared  by 
heating  acid  calcium  phosphate  with  charcoal.  The  acid  calcium 
phosjihate  is  obtaine<l  by  treating  calcium  phosphate  with  sulphuric 
acid,  calcium  sulphate  also  being  formed ;  the  latter  is  afterwards 
separated. 

Ca3(^P04)2  +  2H2SO4  =  CaH4(P04)a  +  2CaS04 

(.'alriuni  Sulphuric  Acid  Oaleium  Calcium 

PlioHplmte  Arid  Phospbatu  Sulpliata 

Of  the  allotropic  forms  of  ])ho8plioru8,  red  phnsphonis,  or  amor- 
phous phoHphorus,  is  the  most  important.  It  is  obtained  by  allowing 
phosphorus  to  remain  for  several  days  in  an  atmosphere  of  carbon 
dioxide  at  a  temperature  varying  from  215°  C.  (419°  F. )  to  250°  C. 
(482°  F.) 

Red  pho.sphorus  is  not  luminous  and  not  poisonous  until  it  is 
heated  it)  2M()°  C.  (53G°  F. ),  when  it  is  converted  into  ordinary 
phosphorus. 
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Phosphorus  forms  with  oxygen  two  oxides, — phofq)horons,  PaOa,  or 
pJiosph^rous  trioxide,  and  phosphoric,  PaOg,  or  phonphorous  pentoxide. 
Corresponding  to  the  last  of  these  are  three  aeids,  known  as  ortho 
phosphoric  (tribasic  jjhosphoric),  H3PO4,  pyrophosphoric,  H4pa07, 
and  metaphosphoric,  HPO3.  Orthophosphoric  acid  is  formed  by  dis- 
solving PaOs  in  boiling  water,  or  by  the  action  of  nitric  acid  upon 
phosphorus  itself;  pyrophosphoric  acid,  by  the  heating  of  the  tri- 
basic phosphoric  acid  to  218°  C.  (415.4°  F. )  ;  and  metaphosphoric 
acid,  by  the  ignition  of  the  tribasic  variety,  or  by  dissolving  PaOo  in 
oold  water.  Phosphorous  acid,  H3PO3,  cannot  be  formed  directly  from 
phosphorous  trioxide.  This  is  a  dibasic  acid,  containing  one  hy- 
drogen atom  not  replaceable  by  metal.  Hypophosphorous  add,  H3POa, 
is  not  capable  of  being  derived  directly  from  hypoijhosphorous  oxide. 
It  is  monobasic,  containing  two  hydrogen  atoms  not  replaceable  by 
metal. 

Tests  for  Phosphates  and  Phosphoric  Acids 

1.  Solution  of  silver  nitrate  produces  a  yellow  precipitate  with  a 
neutral  solution  of  an  orthophosphate,  soluble  both  in  nitric  acid 
and  in  ammonia  water.  It  produces  a  white  precipitate  with  pyro- 
phosphoric acid  or  metaphosphoric  acid. 

2.  If  albumin  be  added  to  metaphosphoric  acid,  or  to  a  solution 
of  a  metaphosphate  containing  acetic  acid,  a  white  precipitate  is 
produced,  ^o  precipitate  occurs  if  it  ha  added  to  pyrophosphoric 
acid  or  orthophosphoric  acid. 

3.  Official  test  solution  of  magnesium  Cmagnesia  mixture,  see 
Tests)  produces  with  phosphoric  acid  or  a  solution  of  a  phosphate  a 
precipitate  of  ammonio-raagnesium  })hosphate. 

4.  If  solution  of  ammonium  molybdate  in  diluted  nitric  acid  be 
added  in  excess  to  phosphoric  acid  or  to  a  solution  of  a  phosphate  in 
nitric  acid,  and  heat  applied,  a  yellow  precipitate  of  ammonium 
phosphomolybdate  will  be  produced. 

5.  If  a  solution  of  barium  chloride  be  added  to  a  neutral  solution 
of  a  phosphate,  a  white  precipitate  of  barium  phosphate  is  produced, 
which  is  soluble  in  acids. 

Tests  for  Hypophosphites 

1.  When  heated,  they  evolve  spontaneously  inflammable  hydrogen 
phosphide. 

2.  An  acid  solution  of  potassium  permanganate  is  decolorized. 

3.  From  solution  of  mercuric  chloride,  mercury  is  precipitated 
upon  the  addition  of  a  solution  of  a  hypophosphite. 

Official  Description. — Phosphorus  is  a  translucent,  nearly  colorless  solid,  of  a  waxy  lustre. 
Iiii\  iu;^,  at  onliniiry  tempcrjitnres,  about  the  coni^istence  of  beeswax.  I?y  long  keeping 
the  surface  becomes  white  or  red.  tinil  i)cca."ionally  bhu-k.  Whon  exposed  to  the  air,  it 
emits  white  fumes,  which  arc  luminous  in  the  dark,  and  have  an  mlor  somewhat  resem- 
blini;  that  of  (garlic  :  on  Ioniser  exposure  to  air,  it  often  lakes  fire  spontaneously. 

Odor,  Taste,  and  Reaction. — I)istinctive  and  disaf^rccablo  odor  and  ta^ste  {hut  thoulJ  not  be 

timti-i/,  exii/jt  in  very  i/i/ntcil  mihition). 

Specific  Gravity.— l-S.-JO  at  10°  C.  (50°  F.),  and  1.820  at  25°  C.  (77°  F.). 

Solubility. —  Water.     Insoluble,  or  nearly  so,  imparting,  however,  its  chamcteristic,  disagree- 
able odor  and  taste. 
Alcohol.     In   .350   parts  of  absolute  alcohol   at   15°  C.   (59°   F.)  ;  in   240  parU  of  boiling 

absolute  alcohol. 
Other  xolventn.     In  80  parts  of  absolute  ether,  in  about  50  parts  of  any  fatty  oil,  and  in 
about  25  parts  of  chloroform  ;   very  soluble  in  carbon   disulphide,  yielding  a   solution 
which  must  be  handled  with  the  greatest  care  to  prevent  evaporation,  which  would  be 
followed  by  instant  ignition. 
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Test  for  Identity,— Mcltino;  point.  44°  C.  (111.2°  F.). 

Impurities  and  Tests  for  Impurities. — To  test  for  ftrnntir,  and  «i(^^>A»r  proceed  aa  follows: 
Arxruir.  Add  1  tiiii.  of  Phosplioru.s  to  10  Cc.  of  nitric  acid  diluted  with  10  Cc.  of  dis- 
tilled water,  in  a  ll:u-<k  having  a  capacity  of  50  Cc,  and  digest  the  mixture  at  a  gentle 
heat  on  a  water-bath  while  p.-Lssing  a  current  of  carbonic  acid  ga.s  into  the  flask  over  the 
surface  of  the  liquid  until  the  I'hosphorus  is  dissolved.  Transfer  the  solution  to  a  dish, 
and  evaporate  it  until  no  more  nitrous  vapors  are  given  otf,  and  then  dilute  the  solution 
to  100  Cc.  with  distilled  water.  One  Cc.  of  this  solution  should  not  respond  to  the 
JNIoditied  Uutzeit's  Test  for  nrsenie  (see  U.  S.  P.  Test  No.  17,  Chap.  LXII). 
Limit  of  milphiir.  On  adding  barium  chloride  T.S.  to  the  remainder  of  the  liquid,  not 
more  than  a  slight  opalescence  should  be  produced. 

Uses. — Phosphorus  is  administered  internally,  in  doses  of  one  one- 
hundredtli  of  a  grain  (0.0000  Gm. ),  as  a  nervous  stimulant.  Its  value 
in  this  connection  depends  ui)on  its  being  administered  in  a  free 
state.  The  oxide  of  phosphorus,  phosphoric  acid,  does  not  have  the 
same  action  ;  hence  all  pharmaceutical  preparations  of  phosphorus 
must  be  protected  from  oxidation.  (See  Pilulse  Phosphori).  In 
large  doses  Phosphorus  is  poiisonous. 
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CHAPTER    XXXVI 
CARBON,  BORON,  AND   SILICON 

C  ;  11.91.     B  ;  10.9.     Si  ;  28.2 
These  tliree  elements  present  some  analogies,  and,  although  tlie 
number  of  j^harmaceutical  preparations  made  from  them  is  not  great, 
they  are  of  considerable  interest. 

Official  Preparations  and  Compounds  of  Carbon,  Boron,  and  Silicon 

Carbo  Aniinalis. — Prepared  l)y  burning  bones  out  of  contact  with  air. 

Carbo  Aniinalis  Puriticatus. — Made  by  purifying  animal  charcoal  with  IIC'l. 

Carbo  Ligni. — Made  by  burning  wood  out  of  contact  with  air. 

Carbonei  Disulphidum. — See  prcparatif)ns  of  sulphur. 

Acidum  Boricum. — Made  by  purifying  the  natural  product. 

Sodii  Boras. — See  preparations  of  .soda. 

Kaolinum. — Native  aluminum  silicate. 

Talcum. — Native  hydrous  magnesium  silicate. 

Talcum  Puriticatum. — I'uritied  native  hydrous  magnesium  silicate. 

Carbon     C;  11.91 

Carbon  is  a  very  widely  diffused  element.  It  is  a  constituent  of  all 
organic  substances,  and  is  found  in  nature  in  the  form  of  the  dia- 
mond, graphite,  plumbago,  coal,  etc.  ' 

Two  compounds  with  oxygen  are  known, — carbon  dioxide,  CO2, 
and  carbon  monoxide,  CO. 

Carbon  dioxide,  CO2,  is  a  colorless,  odorless  gas,  with  a  slightly  acid 
taste,  heavier  than  ordinary  air.  It  is  not  combustible,  and  not  a 
supporter  of  combustion  ;  indeed,  it  is  used  extensi\ely  as  a  means 
of  putting  out  flames,  and  is  generated  for  tliat  purpose  in  fire  ex- 
tinguishers and  other  contrivances  of  the  same  character.  Some 
pharmacists  have  in  their  cellars  a  series  of  pipes  fastened  to  the 
ceiling  with  several  outlets  ;  a  flexible  pipe  is  connected  with  a  soda 
water  tank  or  cylinder,  and  thus  one  may  always  have  a  complete 
fire  extinguisher  in  the  cellar  ;  nothing  more  is  neccvssary  to  put 
out  a  small  fire  than  to  turn  on  the  stopcock  and  close  all  dnavs  and 
windows.  Water  is  capable  of  absorbing  its  own  volume  of  carbon 
dioxide,  but  many  times  its  volume  under  pressure.  This  solution 
was  formerly  official,  under  the  name  of  Aqua  Acidi  Carbonici,  or  car- 
bonic acid  water,  the  well-known  ^'  soda  icater.''^ 

Carbonic  acid,  H2CO3,  is  produced  when  carbon  dioxide  is  brougut 
into  contact  with  water. 


C02  +  II20  ^ 

-   II2CO, 

f'lirliDH            Water 

Curlionic 

IlioxiJu 

Aoid 

The  salts  known  ;is  carbonates  are  widely  (lifTused  in  nature,  and 
many  chemi(^al  ])rocesses  are  based  ui)on  the  decomposition  of  car- 
bonates by  strong  acids.  Carbonic  acid,  although  present  every- 
where, is  one  of  the  weakest  acids  known. 
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Carbon  monoxide,  CO,  is  of  little  interest  in  pharmacy. 

The  compounds  of  carbon  and  hydrogen  are  very  numerous,  and 
of  great  importance.  They  are  mostly  obtained  from  organic  sub- 
stances, and  will  be  considered  under  Part  IV.  With  nitrogen,  car- 
bon forms  cyanogen,  the  compound  radical  of  hydrocyanic  or  prussic 
acid. 

Tests  for  Carbonates 

1.  If  decomposed  by  the  addition  of  a  strong  acid,  and  the  gas 
passed  through  lime  water,  insoluble  calcium  carbonate  is  formed. 

2.  The  solutions  of  many  of  the  salts  of  the  metals,  like  iron,  cop- 
per, lead,  etc.,  are  precipitated  by  the  soluble  carbonates. 

CARBO   ANIMALIS.  U.S.    Animal  Charcoal 

Charcoal  prepared  from  bone. 

Preparation. — Animal  charcoal  is  made  by  subjecting  bones  to  a 
red  heat  in  close  vessels. 

Bone  consists  of  animal  matter  with  calcium  phosphate  and  car- 
bonate. In  consequence  of  the  decomposition  of  the  animal  matter 
involved  by  the  destructive  distillation,  the  nitrogen  and  hydrogen, 
united  as  ammonia,  distil  over,  while  the  greater  part  of  the  carbon 
is  left  in  the  cylinder,  intermingled  with  the  calcium  sjilts. 

The  charcoal  is  termed  hone-bkiek  or  ivory-black,  and  in  manufac- 
turing it  the  bones  are  boiled  in  water,  to  separate  the  fat,  before 
being  subjected  to  destructive  distillation  in  the  iron  cylinders. 
These  are  connected  with  vessels  which  receive  the  ammoniacal 
liquor,  called  bone-spirit,  together  with  a  dark  tarry  liquid  {bone-oil). 

Official  Description. — Dull  black,  granular  fragments,  or  a  dull  black  powder. 
Odor  and  Taste. — Odorless,  nearly  tasteless. 
Solubility. —  Wat<r.     Insoluble. 

Aliohol.     Insoluble. 

Tests  for  Identity  and   Quality. — When   ignited,  it   leaves  a  grayish   or  yellowish-white 

iish,  amounting  to  about  85  percent,  of  the  original  weight  of  the  portion  taken,  which 

should  have  been  previously  dried  at  120°   to   125°  C.  (248°  to  257°  F.)  to  a  constant 

weight. 

The  ash  should  be  soluble  in  hydrochloric  acid  with  the  aid  of  heat,  leaving  not  more  than 

a  trifling  residue. 
If  1  (irn.  of  Animal   Charcoal  be  boiled  for  several  minutes  with  a  mixture  of  3  Cc.  of 
potassium  hydroxide  T.S.  and  5  Cc.  of  water,  the  filtrate  should  be  colorless  or  nearly  so 
(evidence  of  complete  carbonization) . 

Uses. — Animal  charcoal  is  used  to  deprive  substances  of  color  (see 
Decoloration,  page  219). 

CARBO  ANIMALIS  PURIFICATUS.  U.S.    Purified  Animal  Charcoal 

Metric  Old  form 

'Animal  Charcoal,  in  No.  60  powder 100  Qm.  16  o«.  ar. 

Hydrochloric  Acid 300  Qm.  40  fl.  oz. 

Boiling  Water,  a  sufficient  quantity 

Introduce  the  Animal  Charcoal  into  a  capacious  vessel,  add  200 
fJiM.  [old  form  2f>  fl.  oz.]  of  Hydrochloric  Acid,  and  400  O.  [old  form 
4  i)int8]  ui  P.(tiliiig  Water.  Hy  means  of  a  sand-balh  kvcp  tlu'  mix- 
tiin^  gently  boiling  during  right  liours,  adding  water  occsisionally  to 
maintain  tlio  original  volume.  Then  add  500  Cc.  [old  form  5  pints] 
of  Boiling  Water,  transfer  the  mixture  to  a  muslin  strainer,  and,  when 
the  ]i<piid  ha.s  run  off,  return  the  Charcoal  to  the  vessel.     Add  to  it 
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100  Gm.  [old  form  14  fl.  oz.]  of  Hydrochloric  Acid  and  200  Cc.  [old 
form  26  ti.  oz.]  of  Boiling  Water,  boil  for  two  hours,  again  add  500 
Co.  [old  form  5  pints]  of  Boiling  Water,  transfer  the  whole  to  a  plain 
filter,  and  when  the  liquid  has  pasvsed  through,  wavsh  the  residue  with 
Boiling  Water  until  the  washings  produce  only  a  faint  cloudiness  with 
silver  nitrate  T.S.  Dry  the  powder  in  a  drying  oven,  and  immedi- 
ately transfer  it  to  well-stoppered  vials. 

Official  Description. — A  dull  black  powder. 
Odor  and  Taste. — Odorless  ;  tasteless. 
Solubility. —  Wnier.     Insoluble. 
Alcohol.     Insoluble. 
Other  Kohrtitn.      Insoluble. 
Tests    for    Quality    and    Impurities. —  Limit  of  nih'cnfen  and  othrr  firerl  inorganic  mntter. 
If  2  Gm.  of  the  powder  be  ignited  at  a  red  heat  with  free  access  of  air  in  a  broad,  shal- 
low porcelain  or  platinum  dish,  it  should  not  leave  a  residue  weij;hing  more  than  0.08 
Gm.,  or  4  percent,  of  the  original  weight. 
If  1  Gm.  of  the  powder  be  boiled  with  a  mixture  of  .3  Cc.  of  potassium  hydroxide  T.S. 
and  5  Cc.  of  water  during  three  minutes,  the  filtrate  should  be  colorless  (evidence  of 
complete  carbonization). 

Uses. — Its  uses  are  the  same  as  those  for  animal  charcoal  ;  the 
object  of  purifying  animal  charcoal  by  treatment  with  hydrochloric 
acid  is  to  separate  the  calcium  phosphate  and  carbonate  which  are 
invariably  present  in  the  crude  bone-black.  In  some  decolorizing 
operations  these  impurities  are  harmless,  but  in  many  delicate  chemi- 
cal processes  they  may  be  dissolved  or  decompo.sed,  and  thus  seri- 
ously contaminate  the  products  which  the  charcoal  is  intended  to 
purify. 

CARBO  LIQNI.  U.S.    Charcoal 
Charcoal  prepared  from  soft  wood,  and  very  finely  powdered. 

Preparation. — It  is  made  by  burning  wood  out  of  contact  with  air, 
either  in  iron  cylinders  or  in  stacks.  In  the  former  case,  the  vola- 
tile substances  resulting  from  the  destructive  distillation  are  collected 
by  condensation,  and  contribute  valuable  products  to  pharmacy  (see 
Acidum  Aceticum).  In  the  latter,  the  charcoal  is  made  in  the  neigh- 
borhood of  a  cheap  wood  supply.  Billets  of  wood  are  piled  in  a 
conical  form,  and  covered  with  earth  and  sod  to  prevent  the  free 
access  of  air,  several  holes  being  left  at  the  bottom  and  one  at  the 
top  of  the  pile  in  order  to  produce  a  draught  to  commence  the  com- 
bustion. The  wood  is  kindled  from  the  bottom,  and  soon  after  igni- 
tion the  hole  at  the  top  is  closed,  and  when  the  wood  is  all  ignited 
the  holes  at  the  bottom  are  stopped.  The  result  is  that  the  volatile 
portions  of  the  wood,  hydrogen,  oxygen,  water,  etc.,  are  dissipated, 
carbon  being  left. 

Official  Description.— A  black  powder,  free  from  gritty  matter. 

Odor  and  Taste. — Odorless  ;  tasteless. 

Test  for  Identity.— If  1  Gm.  of  Charcoal  be  boiled  with  a  mixture  of  3  Cc.  of  potass-ium 

hydro.xide  T.S.  and  5  Cc.  of  water  for  several  minutes,  the  filtrate  should  be  colorless  or 

nearly  so  (evidence  of  complete  carbonization). 

Uses. — Charcoal  is  used  in  medicine  as  an  ab.sorbont  and  disinfect- 
ant. It  is  given  in  the  form  of  powder,  in  doses  of  one  to  two 
drachms  (4  to  8  Gm, ).  Owing  to  its  absorbent  powers,  it  should 
never  be  kept  exposed  to  the  air,  as  it  will  become  untit  for  use  if 
subjected  to  the  atmosphere  of  a  lal>oratory  or  i)harnjacy.  Tin  cans 
with  tightly  fitting  covers  are  appropriate  containers. 
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Boron     B;  10.9 

Boron,  like  carbon,  exists  in  three  allotropic  conditions, — amor- 
phous, crystallized,  and  graphitoidal.  Boron  combines  with  hydro- 
gen and  oxygen,  and  boric  (or  boracic)  acid  is  produced,  H3BO3,  the 
principal  salt  of  which  is  sodium  borate,  or  borax. 

Tests  for  Borates  and  Boric  Acid 

1.  A  colorless  flame  is  tinged  green  by  an  alcoholic  solution  of 
boric  acid. 

2.  A  solution  of  a  borate,  slightly  acidified  by  hydrochloric  acid, 
turns  the  yellow  color  of  turmeric  paper  brown,  if  the  paper  is  al- 
lowed to  dry. 

Official  Compounds  and  Preparations  of  Boron 

Aciduin  Boricum  Foninl  native,  and  made  bj  decomposing  sodium  borate  with 

Boric  Acid  UCl 

Unguentum  Acidi  Borici  Ten  percent,  of  Boric  Acid  with  petrolatum  and  parafSn 
Ointment  of  Boric  Acid 

Glyceritum  Boroglycerini  A  solution  of  boric  acid  in  glycerin  used  as  a  preservative 
Glycerite  of  Boroglj'cerin 

Sodii  Boras  Made  by  purifying  native  borax  or  from  boric  acid  by  treat- 
Sodium  Borate  ing  a  solution  with  sodium  carbonate  and  crystallizing 
Borax 

Liquor  Antisepticus  An  aqueous  solution  of  boric  acid  containing  volatile  oils, 

Antiseptic  Solution  benzoic  acid,  thymol  and  alcohol 

Unofficial  Compounds  of  Boron 

Acidum  Metaboricum,  HBO2  By  heating  boric  acid  to  38°  C.  (100°  F.) 

Metaboric  Acid 

Acidum  Pyroboricum,  II2B4O7  By  heating  boric  acid  for  a  long  time  to  60°  C.  (140°  F.) 

Pyroboric  Acid 

Boron  Trisulphidum,  B2S3  By  heating  boron  in  the  vapor  of  sulphur  and  collecting  the 

Boron  Trisulphide  resulting  white  mass 

ACIDUM  BORICUM.  U.S.     Boric  Acid 

II3BO3  =  61.54 

[Boracic  Acid] 

It  f-hould  contain  not  less  than  99.8  percent,  of  pure  Boric  Acid  [B(0II)3]. 

Preparation. — The  lagoons  of  the  volcanic  districts  of  Tuscany 
foriiKM'ly  furnished  the  greater  part  of  the  boric  acid  and  borax  of 
conuncrce.  Borax  is  now  found  native  in  California  and  sonic  of 
tin*  othci-  Western  States,  and  boric  acid  is  produced  by  decomposing 
borax  with  hydrocliloric  acid. 

Na2B4O,.10Il2O  4-  2IIC1  .-.  2NaCl  +  4IT3BO3  +  ^IL^O 

Sudiiim  Bomte  Uydrnrliloric  Siidium  Boric  Acid  AVaU-r 

Acid  Cliloride 

Bdiic  .\(id  is  required  in  very  fine  powder  for  most  medical  uses. 

Official  Description. — Transparent,  colorless  scaler,  of  a  somewhat  pearly  histre,  or  six-sided, 
tricjinic  crystals,  or  a  light,  white,  very  fine  powder,  slightly  unctuous  to  the  touch; 
permanent  in  the  air. 
Odor,  Taste,  and  Reaction. — Odorless  ;  faintlv  bitter  taste  ;  acid  reaction. 
Solubility.—  n'nt<r.     In  is  p.irtM  !it  2h°  C.  (77°  F.)  ;  in  ."?  parts  of  boiling  water.     The  addition 
<if  hyilrochloric  acjil  (IccrciiTS  its  solubility. 
A/roliof.     In  l.").."!  parts  at  2f)°  ('.  (77°  F.)  ;  in  4.."?  parts  of  boiling  alcohol. 
Other  onlrrnt,.      \n  4.fi  parts  of  glycerin  lit  2.'.°  ('.  (77°  F.). 
rests  for  Identity.— When  heated  to"l00°('.  (212°  F.),  Boric  Acid  loses  water,  forming  mete- 
boric  acid  (  lir.(>2),  which  slowly  volatilizes  at  that  temperiitnrc. 
Ilciitod  to  160°  ('.  (.'!20°  F.).  it   fuses  to  a  glassy  nia-xs  <>f  tetniboric  (or  pyroboric)  acid 
(llalUOv);  at  a  higher  teiiiperaf lire  the  fused   mass  swells  up,  loses  all  of  its  wafer,  and 
becomes  boron  trioxide  (Ih^^n),  which  fuses  into  a  transparent,  hygroscopic,  nonvolatile 
mas  8. 
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Boric  Acid  readily  volatilizes  from  a  boiling  aqueous  solution. 

Its  solution  in  alcohol  or  glycerin,  when  ignited,  burns  with  a  flame  enveloped  with  a 
green-colored  mantle. 

An  aqueous  solution  of  Horic  Acid  (1  in  50)  colors  blue  litmus  paper  red,  and  yellow  turmeric 
paper  brownish-red  after  drying,  even  when  the  solution  has  been  acidulated  with  hydro- 
chloric acid;  this  browni.sh-red  color  is  changed  to  bluish-black  by  ammonia  water. 

If  1  Gm.  of  Boric  Acid  be  added  to  10  Cc.  of  boiling  alcohol  in  a  test-tube,  complete  solution 
should  result. 
impurities  and  Tests  for  Impurities. — Limit  of  sulphates.      The  aqueous  solution  of  the 
Acid  (1  in  20)  should  not  at  once  become  more  than  slightly  cloudy  after  the  addition  of 
barium  chloride  T.S.;  nor 

Limit  of  fhloridcs.  Immediately  more  than  opalescent  by  the  addition  of  silver  nitrate 
T.S.  with  nitric  acid  ; 

Absence  of  calcium.     It  should  not  be  precipitated  by  ammonium  oxalate  T.S. 

Magnesium.     Sodium  phosphate  T.S.  and  ammonia  water,  or 

Heavy  metals.  Kcspond  to  the  Time-Limit  Test  for  heavy  metals  (see  U.  S.  P.  Test  No.  121, 
Chap.  LXII). 

Arsenic.  Five  Cc.  of  the  saturated  aqueous  solution  should  not  respond  to  the  Modified 
Gutzeit's  Test  for  arsenic  (see  U.  S.  P.  Test  No.  17,  Chup.  LXII). 

Limit  of  iron.  In  a  solution  of  1  (Jni.  of  Boric  Acid  in  a  mi.xture  of  1  Cc.  of  hydrochloric 
acid  and  49  Cc.  of  water,  0.5  Cc.  of  potassium  ferrocyanide  T.S.  should  not  at  once  pro- 
duce a  blue  color. 
Quantitative  Test. — One  Gm.  of  Boric  Acid,  when  dissolved  in  50  Cc.  of  distilled  water,  after 
the  addition  of  50  Cc.  of  glycerin,  should  require  not  less  than  16.2  Cc.  of  normal  sodium 
hydroxide  V.S.,  for  neutralization  (corresponding  to  at  least  99.8  percent,  of  Boric  Acid), 
phenolphthalein  T.S.  being  used  as  indicator. 

Uses. — Boric  acid  is  used  in  antiseptic  surgery,  and  externally  in 
the  form  of  an  ointment.  It  is  added  in  small  quantities  to  various 
liquids,  to  prevent  fermentation.  It  is  well  adapted  for  such  uses,  as 
it  communicates  but  little  taste.  It  hfis  not  been  proved  to  be  innocu- 
ous, however,  and  therefore  should  be  sparingly  used.  (See  Boro- 
glyceriuum.  Part  VI.  ;  also  Glyceritum  Boroglycerini,  page  307,  and 
Unguentum  Acidi  Borici,  Part  V. ) 

LIQUOR   ANTISEPTICUS.  U.S.     Antiseptic  Solution 

Metric  Old  form 

*  Boric  Acid 20.00  Qm.  .300    grains 

Benzoic  Acid 1. 00  Qm.           15    grains 

Thymol 1.00  Qm.           15    grains 

Eucalyptol 0.25  Cc.               4    minims 

Oil  of  Peppermint 0.50  Cc.              8    minims 

Oil  of  Qaultheria      0.25  Cc.               4    minima 

Oil  of  Thyme 0.10  Cc.              IJ  minims 

Alcohol 250.00  Cc.              8    fl.  oz. 

Purified  Talc 20.00  Qm.  300    grains 

Water,  a  suflBcient  qiuintitv, 

To  make 1000  Cc.                2  pints 

Dissolve  the  Boric  Acid  in  700  Cc.  [old  form  22i  fl.  oz.]  of  Water, 
and  the  Benzoic  Acid  in  150  Cc.  [old  form  5  fl.  oz.]  of  Alcohol,  and 
pour  the  aqueous  solution  into  the  alcoholic  solution.  Then  dissolve, 
in  a  mortar,  the  Thymol  in  the  Eucalyptol  and  Oils  of  lVi)pcnnint, 
Gaultheria,  and  Thyme  ;  thoroughly  incorporate  the  IMuillcd  Talc, 
and  add,  with  constant  trituration,  the  solution  first  prepared.  Allow 
the  mixture  to  stand,  with  occasional  agitation,  during  forty-eight 
hours,  filter,  add  100  Cc.  [old  form  ?,  fl.  oz.]  of  Alcohol  to  the  clear 
filtrate,  and  a  sntficient  quantity  of  Water  to  make  the  finished  prod- 
uct measure  1000  Cc.  [old  form  2  i)iiits]. 

Uses. — This  solution  was  introduced  into  the  V.  S.  P.  (8th  Rev.) 
to  furnish  to  physicians  a  formula  for  an  antiseptic  solution  which 
experience  has  shown  to  be  useful  and  which  will  obviate  the  difl&- 
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culty  of  the  present  lack  of  uniformity  in  the  solutions  now  in  use. 
It  is  sometimes  given  internally  in  the  dose  of  one  fluidrachm  (4  C!c.  )• 

Silicon     Si;  28.2 

Very  few  of  the  compounds  of  the  non-metallic  element  silicon  are 
used  medicinally.  Silicon,  like  carbon  and  boron,  is  obtained  in 
three  allotropic  states, — amorphous,  ciystalliue,  and  graphitoidal. 
In  some  of  its  combinations,  notably  in  glass,  earthenware,  china, 
mortar,  and  cements  of  various  kinds,  it  is  of  vtist  importance  com- 
mercially. Silicon  is  found  in  nature  combined  with  aluminum, 
magnesium,  or  calcium,  in  pumice  stone,  meerschmim,  asbestos,  talcum, 
soapstone,  etc.  ;  or  as  an  anhydride  (silica),  in  sand,  flint,  agate, 
quartz,  etc. 

iSilica,  SiOa,  may  be  obtained  in  a  pure  condition  by  treating  a 
solution  of  sodium  silicate  with  hydrochloric  acid. 

NaaSiOg  +  2HC1  =  SiOa  +  2NaCl  +  H3O 

Sodium  Hydrochloric  Silica  Sodium  Water 

Silicate  Acid  Chloride 

Test  for  Silicates 
Silicates  are  insoluble  in  most  reagents.     If  the  vsoluble  sodium 
and  potassium  silicates,  in  aqueous  solution,  be  neutralized  with 
hydrochloric  acid,  and  ammonia  water  be  added  in  excess,  a  gelati- 
nous precipitate  of  silicic  hydroxide  will  separate. 

Official  Compounds  of  Silicon 

Kaolinum,  Kaolin.     Aluminum  Silicate,         Used  in  making  cataplasm  of  kaolin 

H2Al2Si208  +  H2O 
Talcum,  Talc.     Magnesium  Silicate,  Used  when  powdered  as  an  absorbent 

MgaSiOa 
Talcum  Purificatum.     Purified  Talc  Used  in  making  medicated  waters 

Unofficial  Compounds  of  Silicon 

Silicon  Dio.xide,  Si02,  Silica 

Quartz  (crystalline)  in  form  of:  Amethyst,  a  gem 

Smoky  quartz,  a  gem 

Rose  quartz,  a  gem 

(Jranite,  building  stone 

Oneiss,  building  stone 

Syenite,  building  stone 

Sand,  used  in   the  ninnufncturo  pf  pottery,  glass, 

and  for  innny  other  purposes 
Pumice  stone,  volcanic  rock 
Obsidian,  volcanic  glass 
Agnte,  mortnrs  for  chemist.''  use 
Kieselguhr     (diatoninccous     earth)    used    in    the 

making  of  dynamite  as  an  absorbent 
Glass  Oreen   (ilass   made   from  snnd,   soda  ash,  sodium 

nitrate,  lime 
I!lue    OInss    made    from    sand,    soda   ash,   sodium 

nitriitc,  linio,  nntiniony,  munganrse,  and  cobalt 
Flint    (flass    itiadc    from   snnd,    soda  ash,    sodium 

nitrate,   lime,  antimony,  and  manganese 
Opal    Glass    made    from    sand,    soda   ash,    sodium 

nitrate,    zinc,    flu<irsp»r,    cryolite,    China    clay, 

antimony,   and   miingnnese 
Amber   (ilass    made    from    sand,   soda   ash,    lime, 

salt,  and  cnrbon 
Lead    (Jliiss    n\ado    from    sand,   soda   ash,   potash, 

sodium  nitrate,  load,  antimony,  and  manganese 
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Unofficial  Compounds  of  Silicon — Continued 
Meerschaum.     Magnesium  Silicate,  Used  in  making  tobacco-pipes 

MgaSiOs 
Asbestos.     Magnesium  Silicate  Used  for  resisting  action  of  fire,  or  heat 

Sodium  Silicate  Made  by  fusing  one  part  of  fine  sand  and  two  parts 

Liquor  Sodii  Silicatis  of  dried  sodium  carbonate,  mixed  in  powder,  io 

Solution  of  Sodium  Silicate.  an  earthenware  crucible,  pouring  out  the  fused 

U.  S.  P.  1890  mass  on  a  stone  slab  to  cool,  powdering,  dissolv- 

ing the  soluble  mutter  in  boiling  water,  filtering 
and  concentrating  so  as  to  contain  about  30  per- 
cent, of  sodium  silicate 

KAOLINUM.   U.  S.     Kaolin 

A  native  aluminum  silicate,  consisting  chiefly  of  the  pure  silicate  [HaAlgSiaOa  + 
HaO  =  257.12],  powdered  and  freed  from  gritty  particles  by  elutriation. 

Kaoliu  is  an  official  substance  introduced  for  the  first  time  in  the 
U.S.  P.  (8th  Eev. ).  The  name  is  derived  from  the  Chinese  word 
"kaoling,"  meaning  "  high  ridge,"  the  name  of  a  hill  in  China  ;  it  is 
sometimes  called  China  clay,  or  porcelain  clay,  and  is  a  valuable  com- 
mercial product.  Besides  aluminum  silicate,  it  often  contains  small 
quantities  of  aluminum  hj^droxide,  ferric  oxide,  magnesium  oxide,  and 
calcium  carbonate.  For  pharmaceutical  purposes  it  should  be  purified 
by  treatment  with  hydrochloric  acid  if  calcium  carbonate  be  present, 
and  afterwards  with  diluted  sulphuric  acid  to  remove  the  other 
impurities  ;  the  kaoliu  should  be  thoroughly  washed  with  water  to 
remove  the  chlorides  and  sulphates. 

Official  Description. — A  soft,  white  or  yellowish-white  powder,  or  in  lumps. 

Taste    and    Reaction. — Earthy   or  clay-like   taste.      When  moistened   with   water.   Kaolin 
assumes  a  darker  color  and  develops  a  marked  clay-like  odor. 

Solubility. —  Water.     Insoluble. 

Other  soheiits.      Insoluble  in  cold  dilute  solutions  of  the  acids  and  alkali  hydroxides. 

Tests  for  identity. — If  1  (rm.  of  Kaolin  be  mixed  with  10  Cc.  of  water  and  5  Cc.  of  sulphuric 
acid  in  a  porcelain  dish,  no  effervescence  should  occur,  and  if  the  mixture  be  evaporated 
until  the  excess  of  water  has  been  removed,  and  further  heated  until  dense  white  fumes 
of  sulphuric  acid  anhydride  appear,  then  after  cooling  and  adding  20  Cc.  of  water,  boil- 
ing for  a  few  minutes  and  filtering,  there  should  remain  on  the  filter  a  gray  insoluble 
residue  of  impure  silicn. 
If  to  one-half  of  the  filtrate  ammonia  water  be  added,  a  gelatinous  precipitate  of  alitininiim 

hydroxide,  insoluble  in  excess,  should  be  obtained. 
If  to  the  remaining  half  of  the  filtrate,  sodium  hydroxide  T.S.  be  added,  it  should  yield  a 
gelatinous  precipitate  which  is  almost  or  completely  soluble  in  an  excess  of  the  reagent. 

Impurities  and  Tests  for  impurities. — More  thim  tracen  of  iron.     If  2  Gm.  of  Kaolin  be 
rubbed  in  a  mortar  with  10  Cc.  of  water,  the  mixture  should  not  acquire  more  than  a 
slight  reddish  tint  on  the  addition  of  0.5  Gni.  of  sodium  salicylate. 
If  I^olin  be  ignited  at  a  red  heat,  it  should  leave  not  less  than  85  percent,  of  non-volatile 
residue. 

Uses. — Kaoliu  forms  the  solid  basis  for  the  cataplasm  of  kaoliu 
(Cataplasma  Kaolini),  and  when  purified  it  may  be  used  as  an 
absorbent  in  making  medicated  waters. 

CATAPLASMA   KAOLINI.  U.  S.     Cataplasm   of   Kaolin 

Mttric  Old  form 

•  Kaolin,  in  very  fine  powder 577.0  Qm.                  9  oz.  av.  100  gr. 

Boric  Acid,  in  very  fine  powder 45.0  Qm.  315  grains 

Tiiymol 0.5  Qm.                  4  grains 

Methyl  Salicylate 2.0  Qm.  14  grains 

Oil  of  Peppermint 0.5  Gm.                 4  grains 

Glycerin 375.0  Qm.                 fi  oz.  av. 

To  make  about 1000  Qm.  16  oi.  av. 
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Heat  the  Kaolin  in  a  suitable  vessel  at  100°  C.  (212°  F.),  with 
occasional  stirring,  for  one  hour  ;  mix  it  intimately  with  the  Boric 
Acid,  and  then  incorporate  the  mixture  thoroughly  with  the  Glycerin  ; 
linally  add  the  Thymol,  Avhich  has  been  dissolved  in  the  Methyl  Sali- 
cylate and  the  Oil  of  Peppermint,  and  make  a  homogeneous  ma«s. 
it  should  be  kept  in  an  air-tight  container. 

Uses. — The  large  demand  for  an  external  application  containing 
glycerin  led  to  the  introduction  of  this  catai)lasni  in  the  U.  S.  P. 
(8th  Eev. )  ;  it  is  used  to  allay  inflammation  in  the  treatment  of 
pneumonia,  boils,  carbuncles,  etc.,  and  in  dermatological  practice. 

TALCUM.  U.S.     Talc 

A  native  hydrous  magnesium  silicate. 

Talc,  also  called  French  Chalk,  or  Soapstone,  is  found  iu  America 
and  other  parts  of  the  world ;  an  excellent  quality  is  now  obtained 
from  North  Carolina. 

Official  Description. — A  white  or  grayish-white  powder  or  grayish-green  irregular  masses  of 
waxy  liistro  ;  when  rubbed  upon  the  skin  it  imparts  a  feeling  like  greasiness  ;  permanent 
in  the  air. 

Odor  and  Taste. — Inodorous  and  tasteless. 

Specific  Gravity.— 2.2  to  2.8. 

Solubility. —  Water.      Insoluble. 

Oihfr  xolrfittn.     Insoluble  in  dilute  solutions  of  the  acids  and  alkali  hydro.xides. 

Tests  for  Identity. — Mix  0.5  Gm.  of  Talc  with  about  2  Gm.  each  of  anhydrous  sodium  and  potas- 
sium carbonates,  heat  the  mixture  in  a  platinum  crucible  until  fusion  is  complete,  and 
treat  the  resulting  fused  mass  with  hot  water  ;  then  neutralize  the  liquid  with  diluted  sul- 
phuric acid,  and,  after  adding  an  additional  10  Cc.  of  the  latter,  evaporate  the  mixture 
until  the  white  fumes  of  sulj)huric  anhydride  are  evolved,  then  add  20  Cc.  of  water,  and, 
after  boiling  the  mixture  and  filtering,  an  insoluble  residue  of  nilirn  should  be  left.  If 
to  the  filtrate  ammonia  water  and  ammonium  chloride  T.S.  be  added,  a  white,  gelatinous 
precipitate  o{  n/iinifnnm  hydroxide  may  be  formed,  while  the  filtrate  from  this,  upon  the 
addition  of  .sodium  phosphate  T.S.,  should  yield  a  white,  crystalline  precipitate  (mag- 

nrnium  miltn). 

Impurities  and  Tests  for  Impurities. — If  1  (im.  of  Talc  be  boiled  with  2.'>  Cc.  of  diluted 
hydrochloric  Mciil  for  onc-liiilf  hour,  adding  water  from  time  to  time  to  maintain  approxi- 
mately the  original  volume,  and  the  liquid  filtered,  then  the  filtrate  should  yield,  upon 
evaporating  to  dryness,  igniting,  and  quickly  weighing,  not  more  than  0.05  Qm.  of 
residue. 

Uses. — Powdered  talc  when  purified  (Talcum  Purificatiun)  is  used 
pharmaceutically  as  an  absorbent  in  making  medicated  water.  It  is 
used  extensively  when  perfumed  or  medicated  as  a  toilet  x)owder 
under  the  name  of  Talcum  Foivder. 

TALCUM   PURIFICATUM.  I  .S.     Purified  Talc 

M.tric  Old  form 

*  Talc,  in  fine  powder 500  Qm.  16    oz.  av. 

Hydrochloric  Acid 75  Cc.  2i  fl.  "z- 

Water,  a  sufficient  quantity 

]Mix  tlie  ]K)wdered  Talc  willi  2500  Cc.  [old  form  5  pintvs]  of 
l)oiling  Wat<'r,  gratlually  add  50  Cc.  [old  form  1  V  fl.  <>z.]  of  the  Hy- 
drocliloiic  Acid,  and  boil  the  mixture  duiing  fifteen  minutes,  then 
allow  it  to  stand  fnv  firt<'en  minute.s.  Decant,  and  reject  the  sui>er- 
nalant  li(|uid  <'ontaiiiing  tln'  liner  particles  of  'l\ilc  in  sns])ension,  and 
again  boil  the  residue  with  2500  Ce.  [old  form  5  |)ints]  of  Water, 
mixed  with  the  ic(ii;iin<ler  of  the  Hy<lroehl<tii('  Acid,  and  allow  it 
to  stand   for   lift<en    minutes.     Again   decant,  and  reject  the  finer 
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Buspended  particles,  and  ^vash  the  coarser  residue  with  Water  by 
repeated  decantation,  until  a  jxjrtiou  of  the  wash-water,  after  filter- 
iug  and  acidifying  with  nitric  acid,  fails  to  become  opalescent  upon 
the  addition  of  silver  nitrate  test  solution.  Then  transfer  the  magma 
to  a  close  linen  or  muslin  strainer,  allow  it  to  drain,  and  dry  it  at 
110°  C.  (230°  F. ). 

Talc,  as  found  in  commerce,  contains  the  impurities  usually  asso- 
ciated with  native  mineral  substances.  When  treated  with  hydro- 
chloric acid  and  water,  as  in  this  official  process,  aluminum,  iron,  and 
magnesium  salts  are  removed. 

Impurities  and  Tests  for  Impurities.— Purificil  Talc,  when  subjected  to  ignition  at  red 

heat,  should  lose  not  more  than  5  percent,  of  its  weight. 

Li  mi  I  of  noliible  KiihuitnifeH.  If  10  (im.  of  Purified  Talc  be  boiled  with  50  Co.  of  distilled 
water  for  one-half  hour,  adding  water  frf)in  time  to  time  to  maintain  appro.ximately  the 
original  volume,  it  should  yield  a  filtrate  which  is  neutral  t<i  litmus  paper,  and  one-half 
of  this  filtrnte,  when  evaporated  and  dried  at  110°  C.  (2.30°  i'.),  should  yield  not  more 
than  0.005  (Jm.  of  residue. 

Iroti.  The  remaining  half  of  the  filtrate,  after  slightly  acidulating  with  hydrochloric  acid, 
should  not  yield  a  blue  color  upon  the  addition  of  potassium /errocyanide  T.S. 

Uses. — Purified  Talc  is  used  in  making  medicated  waters  (see 
Aquae,  page  272,  and  Talcum,  page  508  j. 


CHAPTEE    XXXVII 

THE   ALKALIES   AND  THEIR   COMPOUNDS 

Potassium,  Sodium,   Lithium,  and  Ammonium 

K;  38.86.     Na  ;  22.88.     Li  ;  6.98.     NH4  ;  17.93 

The  alkalies  are  bodies  having  strongly  marked  physical  and  chem- 
ical properties  :  1.  They  combine  with  acids  to  form  salts.  2.  They 
restore  the  color  of  reddened  litmus  paper,  and  change  the  colors  of 
vegetable  blues  to  green,  and  of  vegetable  yellows  to  brown.  3.  Their 
taste  is  never  sour,  but  it  is  characteristic,  and  caustic  if  the  alkali  is 
in  concentrated  solution.  The  salts  formed  by  their  combinations 
with  acids  possess  acid,  alkaline,  or  neutral  reactions  ajccording  to 
the  relative  streugth  and  proportion  of  the  component  parts. 

The  metals  known  as  alkali  metals,  wliich  form  compounds  of  phar- 
maceutical interest,  are  potassium,  sodium,  and  lithium.  They  are 
all  univalent,  and  of  a  white  color  resembling  that  of  silver,  and  are 
so  prone  to  oxidation  that  they  must  be  kept  constantly  immersed  in 
some  hydrocarbon  or  body  free  from  oxygen,  like  naphtha  or  petro- 
leum. They  are  so  soft  that  they  can  be  easily  cut  with  a  penknife. 
They  float  upon  water,  and  inflame  spontaneouslj-  and  immediately 
when  brought  in  contact  with  it. 

The  alkali  metals  are  often  called  light  metals,  on  account  of  their 
low  specific  gravity  when  compared  with  the  others. 

Their  carbonates  are  all  soluble  in  water,  and  each  metal  forms  but 
one  chloride. 

Their  oxides  are  strongly  basic,  restoring  the  color  of  reddened  lit- 
mus quickly.  The  oxides  are  also  very  soluble  in  water,  forming 
caustic  and  powerfully  alkaline  hydroxides,  which  cannot  be  decom- 
posed by  heat. 

Their  sulphates,  phosphates,  nitrates,  sul])hides,  chlorides,  bro- 
mides, iodides,  and  nearly  all  their  salts,  ai«'  soluble  in  water,  are 
almost  without  exception  colorless,  or  of  an  (»])a((ue  white  color,  and 
many  of  them,  if  heated  to  redness,  fuse  without  dccomjjosition. 

The  processes  for  obtaining  the  metals  are  very  similar,  and  for- 
merly consisted  in  exposing  their  carbonates,  intimately  mixed  with 
finely  jK>wdere<l  charcoal,  in  suitable  iron  vessels,  to  an  intense  lieat ; 
carlxui  monoxide  is  liln'rated,  ami  the  vapors  of  the  metals  are  con- 
dens«'d  in  flatt<MHMl  icccivcrs.  They  are  also  largely  made  by  elec- 
trolysis by  suhjcctiMg  the  alkali  hydroxide  to  a  stioiig  cliH'tric  current. 

Ammonium  is  a  compound  railical,  XII4,  but  has  so  many  analogies 
with  the  alkali  metals  that  it  is  classed  with  them. 
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CHAPTER    XXXVIII 
THE  POTASSIUM  SALTS 

The  salts  of  potassium  are  among  the  most  important  of  any  that 
are  used  in  medicine.  They  are  generally  very  soluble,  and,  with  a 
few  exceptions,  are  colorless  or  of  an  opaque  white  color.  The  sole 
source  of  the  potassium  salts  was  formerly  wood  ashes,  but  at  present 
cheaper  sources  have  been  discovered.  The  wood  ashes  were  lixiv- 
iated, the  li<iuid  containing  the  soluble  salts  evai)orated  to  dryness, 
and  the  residue  allowed  to  cool.  This  constituted  the  crude  potash 
of  commerce. 

Potash  is  now  made  from  the  ashes  from  beet  sugar  residues,  from 
suint,  the  residue  obtained  by  evaporating  the  water  used  to  scour  the 
fleeces  of  sheep,  and  from  an  impure  potassium  chloride  obtained  from 
the  Stassfurt  mines  in  Germany,  which  is  now  the  principal  source 
of  the  potassium  compounds. 

The  salts  are  converted  into  potassium  sulphate,  and  this  into  car- 
bonate by  heating  with  coal  and  limestone.  For  the  purpose  of  con- 
verting the  sulphate  into  the  carbonate,  it  is  heated  in  a  reverberatory 
furnace  with  the  jiroper  quantity  of  coal  and  limestone,  with  the  coal 
in  order  to  form  potassium  sulphide,  and  with  the  limCvStoue  to  con- 
vert the  sulphide  into  carbonate,  the  sulphur  uniting  with  the  calcium 
to  form  calcium  sulphide.  The  mass,  after  cooling,  is  lixiviated  with 
water,  and  this  solution  of  impure  potassium  carbonate  is  filtered  to 
separate  the  insoluble  calcium  sulphide,  and  subsequently  treated 
with  milk  of  lime,  by  which  insoluble  calcium  carbonate  is  precipi- 
tated, and  potassium  hydroxide  in  solution  remains.  The  liquid  is 
then  evaporated  to  diyncss. 

Tests  for  Potassium  Salts 
Potassium  may  be  recognized  in  its  combinations  by  the  following 
tests  : 

1.  The  addition  of  platinic  chloride  with  a  little  alcohol  and  a  few 
drops  of  hydrochloric  acid  produces  a  yellow  crystalline  precipitate, 
PtCl42KCl  (double  platinum  and  potassium  chloride). 

2.  With  an  excess  of  concentrated  solution  of  taitaric  acid,  a  white 
crystalline  precipitate  is  slowly  formed  when  a  strong  solution  of  a 
potassium  salt  is  added  with  stirring.  This  is  the  well  known  acid 
potassium  tartrate  (cieam  of  tartar). 

3.  A  colorless  flame  is  tinted  violet  by  pure  potassium  salts. 

4.  Potassium  salts  are  soluble  in  water,  and  not  volatile  at  a  red 
heat. 
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Official  Name 
With  lnorg:anic  Radicals 

Potassii  Bicarbonas 

Bromidum 
Carbonas 
Chloras 
Cyanidum 

Dichronias 

Ferrocyanidum 

Hydroxidum 

Hypophosphis 

lodidum 

Nitras 
Permanganas 

Sulphas 
Liquor  Potassii  Arsenitis 

Potassii  Hydroxidi 
Trochisci  Potassii  Chloratis 

Witli  Organic  Radicals 

Potassii  Acetas 

Bitartraa 

Citras 

Citras  Effervcscens 

et  Sodii  Tartras 
Liquor  Potassii  Citratis 


THE  POTASSIUM  SALTS 

Official  Potassium  Salts  and  Preparations 

Prei)aration     • 


By  passing  carbon  dioxide  into  a  solution  of  carbonate,  evapo- 
rating and  crystallizing 

By  treating  solution  of  potassium  hydroxide  with  bromine  and 
charcoal 

By  purifying  pearlash  by  dissolving  it  in  water,  filtering,  evapo- 
rating, and  granulating 

By  reacting  on  potassium  chloride  with  calcium  hypochlorite  and 
by  electrolysis 

By  fusing  potassium  ferrocyanide  with  potassium  carbonate, 
separating  the  insoluble  precipitate  of  metallic  iron,  and  pour- 
ing the  fused  mass  on  a  slab 

By  treating  potassium  chromate  with  sulphuric  acid,  evaporating 
and  crystallizing 

By  heating  nitrogenized  substances  with  iron  and  potassium 
hydroxide 

From  the  ashes  of  plants,  etc.,  by  lixiviating,  concentrating  the 
solutions,  evaporating  to  dryness,  purifying  by  treating  a 
diluted  solution  with  lime,  evajiorating,  fusing,  and  casting  into 
moulds 

By  precipitating  calcium  hypophosphite  with  potassium  carbo- 
nate 

By  treating  solution  of  potassium  hydroxide  with  iodine,  evapo- 
rating to  dryness,  and  heating  with  charcoal 

By  decomposition  of  sodium  nitrate  with  potassium  chloride 

By  heating  together  manganese  dioxide,  potassium  chlorate,  and 
potassium  hydroxide 

By  purifying  the  residue  from  nitric  acid  manufacture,  and  from 
other  sources. 

By  boiling  potassium  bicarbonate  with  arsenic  trioxide  and  add- 
ing a  small  quantity  of  compound  tincture  of  lavender. 

About  5  percent,  solution  of  potassium  hydroxide  made  by  dis- 
solving the  hydroxide  in  water 

Each  troche  contains  two  and  a  half  grains  of  potassium  chlorate, 
with  sugar,  tragacanth,  and  sufficient  water  to  form  a  mass 

By  decomposing  potassium  bicarbonate  with  acetic  acid,  and 
evaporating  the  filtered  solution,  carefully  avoiding  contact 
with  iron 

By  purifying  argol,  the  sediment  deposited  in  wine  casks  dur- 
ing fermentation 

By  decomposing  potassium  bicarbonate  with  citric  acid,  evapo- 
rating and  granulating 

By  mixing  finely  pow(lercd  potassium  citrate,  sodium  bicarbo- 
nate, tartaric  acid,  an<l  citric  acid,  heating  the  mixture  until  it 
becomes  uniformly  moist,  granulating,  and  drying 

By  treating  solution  of  potassium  bitartrafe  with  sodium  car- 
bonate 

8  parts  of  potas.<!ium  bicarbonate  with  fi  parts  of  citric  acid  in  100 
parts  of  water 


f 

I 


Potassa  cum  Calce. 
Potassa  Sulphurata. 


Unofficial  Potassium  Salts  and  Preparations 

U.  S.  p.  1H90 


U.  S.  P.  1890 


Potassii  Antimonias,  KSbOs 
Potassium  Antimoniato 

Pota-Msii  Bisulphas,  KHSO4 
I'ofassium  I'iMuliihiitc 

Potassii  liisulphis,  KIIKOa 
I'otassium  liisulphito 

Pofassii  IJorotartras 

Potnxsium  Horotartrato 

Potassii  Chlorirlum,  KCl 
Potassium  Chloride 


By  mixing  equal  parts  of  well  dried  potassium 

hydroxide  and  lime 
By  melting   potassium    hydroxide   and   sulphur 

together  in  a  crucible,  pouring  the  liquid  on  a 

slab  and  cooling 
Deflagrating   1    part  nu'tallic  antimony  with  4 

parts  potassium  nitrate,  and  lixiviating  with 

water 
Residue  remaining  in  retort  on  preparing  nitric 

acid  from  potassium  nitrnle  iiml  sul]ihurie  iieid 
Passing  an  exeess  of  siil]>liuriius  acid  gas  into  a 

concentrated  solution  of  ])oliissium  carbonate 
Dissolve  by  heat   4   parts   potassium    hitartratc, 

and  1   jiart  boric  a<'id  in   10  jiarts  water,  and 

evn])or.'ite  to  dryness 
Obtained  a.s  a  by-i)roduct  in  many  salta 
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Unofficial  Potassium  Salts  and  Preparations — Continued 

Add  potassium  i-iirbonate  to  a  hot  solution  of 
potassium  dichroinate  until  effervescence  ceases 

Diffuse  1  part  potassium  bitartrate  in  '.',  parts 
boiling  water;  then  add  ammonium  carbo- 
nate until  effervescence  ceases ;  filter  and 
crystallize 

Dissolve  2  parts  sodium  borate  in  20  parts  dis- 
tilled water,  and  digest  with  5  parts  potassium 
bitartrate 

Pass  chlorine  gas  into  a  cold  solution  of  potas- 
sium f'errocyanide  until  it  ceases  to  produce  a 
blue  precipitate  with  ferric  chloride 

Pass  chlorine  gas  into  cold  water  containing 
iodine  in  suspension  until  wholly  dissolved  ; 
then  add  potassium  chlorate  and  warm.  Dose, 
6  to  8  grains  (0.3  to  0.5  Gm.) 

Dissolve  3  parts  mercuric  iodide  in  a  concen- 
trated solution  of  potassium  iodide  containing 
2  parts  of  the  salt ;  when  cool,  yellow  prisms 
will  deposit  from  the  mother  liquor.  Dose, 
one-twelfth  of  a  grain  (0.005  Gm.) 

Made  by  heating  the  nitrate  to  redness  and 
separating  undecomposed  nitrate;  by  dissolv- 
ing the  fused  mass  in  water  the  nitrate  will 
crystallize  out;  the  mother  liquor  is  treated 
with  diluted  acetic  acid  and  twice  its  volume 
of  alcohol,  to  separate  more  nitrate.  The  nitrite 
may  be  obtained  by  evaporating  the  solution 
over  sulphuric  acid.   Dose,  3  grains  (0.2  Gm.) 

Heat  potassium  chlorate  until  it  melts  ;  keep  at 
this  temperature  until  gas  ceases  to  be  evolved, 
and  a  portion  tested  with  strong  HCl  acquires 
only  a  faint  yellow  color.     Purify 

Mix  concentrated  solutions  of  1  part  exsiccated 
platinic  chloride  and  2  parts  potassium  cy- 
anide ;  heat  until  the  precipitate  is  redissolved 

Pass  sulphurous  acid  gas  into  a  warm,  saturated 
solution  of  potassium  carbonate  ;  on  cooling, 
it  deposits  crystals 

Dissolve  7  parts  potassium  bicarbonate  in  water; 
then  add  gradually  10  parts  salicylic  acid,  and 
evaporate 

Fuse  10  parts  potassium  carbonate,  15  parts  fine 
sand,  and  1  part  charcoal 

Pass  hydrogen  sulphi<lc  gas  into  a  solution  of 

■  potassium  hydroxide  a.-<  long  as  it  is  absorbed, 
and  add  an  equal  bulk  of  potassium  hydroxide 
solution  ;  evaporate 

Pass  sulphurous  acid  gas  through  a  solution  of 
potassium  carbonate 

Mix  a  solution  of  potassium  sulphide  with  carbon 
disulphide ;  on  evaporation,  orange-yellow 
crystals  are  deposited 

Melt  together  17  parts  potassium  carbonate, 
32  parts  sulphur,  and  46  parts  anhydrous 
potassium  ferrocyanide,  an<l  heat  to  low  red- 
ness.    When  cool,  treat  with  boiling  alcohol 

By  treating  solution  of  potassium  bitartrate  with 
potassium  carbonate 

By  neutralizing  100  parts  of  lemon  juice  with  10 
parts  of  potassium  bicarbonate 


Potaasii  Chromas,  KaCrO* 

Potassium  Chromate 
Potassii  et  Ammonii  Tartras,  KNn4C4ll40» 

Potassium  and  Ammonium  Tartrate 


Potassii  et  Sodii  Borotartras 
Potassium  and  Sodium  Borotartrate 

Potassii  Ferricyanidum,  KeFeaCyia 
Potassium  Ferricyanide 

Potassii  lodas,  KIO3 
Potassium  lodate 


Potassii  lodohydrargyras,  (2KI.IIgl2)3H20 
Potassium     lodohydrargyrate     (Potassio- 
Mercuric  Iodide) 


Potassii  Nitris,  KNO2 
Potassium  Nitrite 


Potassii  Perchloras,  KCIO4 
Potassium  Perchlorate 


Potassii  Platinocyanidum, 
2KCN.Pt(CN)2.3H20 

Potassium  Platinocyanide 
Potassii  Pyrosulphis,  K2(.S0)20 

Potassium  Pyrosulphite 

Potassii  Salicylas,  (KC7nB03)2.H20 
Potassium  Salicylate 

Potassii  Silicas,  K2Si08 

Soluble  glass 
Potas.iii  Sulphidum,  K2S 

Potassium  Sulphide 


Potassii  Sulphis,  K2SOS  +  2II2O 

Potassium  Sulphite 
Potassii  Sulphocarbonas,  K2CS3 

Potassium  Sulphocarbonate 

Potassii  Sulphocyanas,  KSCN 
Potassium  Sulphocyanate 


Potassii  Tartras 

Potassium  Tartrate 
Mistura  Potassii  Citratis.    U.  S.  P.  1880 

Neutral  Mixture 


POTASSII  HYDROXIDUM.  U.S.     Potassium  Hydroxide 

KOII  =  55.74 
[PoTAssA,  Pharm.  1890    Caustic  Potash,  Potassium  Hydrate] 

It  should  contain  not  lo.«s  than  85  percent,  of  pure  anhvdrous  Pota.«.«iiim 
Hydroxide,  and  not  more  than  2  ixrcent.of  other  inorganic  substances,  with  the 
exception  of  water.  It  should  be  kej)t  in  well-stoppered  bottles  made  of  hard 
glass. 
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Preparation. — Potassium  Hydroxide,  called  commercially  caustic 
potash,  is  made  by  evaporating  a  solution  of  potassium  hydroxide 
rapidly  in  a  silver  or  clean  iron  vessel  until  a  fluid  of  oily  consistence 
remains,  a  drop  of  which,  when  removed  on  a  warm  glass  rod, 
solidifies  on  cooling.  The  hot  caustic  is  poured  into  cylindrical 
moulds,  and  while  the  sticks  are  still  warm  they  are  bottled  quickly, 
to  prevent  deliquescence. 

Pure  caustic  potassium  hydroxide  is  sometimes  prepared  in  the  form 
of  powder  by  stirring  the  fused  mass  rapidly  with  a  silver  spatula  until 
a  granulated  powder  is  formed.  This  must  be  placed  in  warm  dry 
bottles  and  quickly  sealed  hermetically. 

Potassa  by  Alcohol  and  Potassa  by  Barytes  are  terms  used  to  designate 
pure  caustic  Potassium  Hydroxide  made  by  purifying  with  alcohol 
and  barium  hydroxide,  alcohol  dissolving  only  the  potassium  hy- 
droxide, while  the  sulphate  is  separated  by  treatment  with  baryta 
water,  forming  the  insoluble  barium  sulphate. 

Official  Description. — Dry,  white  or  nearly  white  flukes,  fused  masses,  or  in  pencils,  hard 

and  brittle,  showing  ii  crystalline  fracture.     Exposed  to  the  air  it  readily  absorbs  carbon 

dioxide  and  moisture,  and  deliquesces. 
Odor,  Taste,  aiid  Reaction. — Odorless,  or  having  a  faint  odor  of  lye,  and  a  very  acrid  and 
caustic  taste.      Irii-nt  rnution  in  necessary  in  tasting  and  hundlinij  it,  as  it  rapidly  destroys 
(irganic  tissues  ;  intensely  alkaline  reaction. 
Solubility.— Water.     In  about  0.4  parts  at  25°  C.  (77°  F.)  ;  very  soluble  in  boiling  water. 

Alriihiil.     In  2  parts  of  alcohol  ;   very  soluble  in  boiling  alcohol. 

(Jiher  sdlrriits.     Slightly  soluble  in  ether. 
Tests  for  Identity. — When  heated  to  about  530°  C.  (986°  F.),  Potassium  Hydroxide  melts  to  a 
clear,  oily  liquid,  and  at  a  bright  red  heat  is  volatilized  unchanged.     When  introduced 
into  a  non-luminous  flame,  it  imparts  to  it  a  violet  color. 

The  aqueous  solution  (1  in  20)  should  be  perfectly  clear  and  colorless. 

A  concentrated  solution  of  Potassium  Hydroxide,  after  acidulation  with  hj'drochloric  acid 
yields  a  bright  yellow  precipitate  with  platinic  chloride  T.  S. 

A  concentrated,  aqueous  solution  (1  in  10),  when  added  to  an  excess  of  tartaric  acid  T.  S. 
produces  a  white,  crystalline  precipitate,  which  redissolves  when  the  Potassium  Hydrox- 
ide is  added  in  excess. 
Impurities  and  Tests  for  Impurities. — Heary  Metals.  An  aqueous  solution  of  Potassium 
Hvdroxide  (1  in  20),  slightly  acidulated  with  hydrochloric  acid,  should  not  respond  to 
the  Time-Limit  Test  for  henvii  m.tah  (see  U.  S.  P.  Test  No.  121.  Chap.  LXII). 

Limit  of  Carbonate.  On  adding  an  excess  of  diluted  sulphuric  acid  to  10  Cc.  of  an  aqueous 
solution  of  Potassium  Hydroxide  (1  in  10),  no  distinct  effervescence  should  occur. 
Quantitative  Test.— Introduce  about  1  Oin.  of  Potassium  Hydroxide  into  a  stoppered 
weighing  bottle  and  weigh  accurately.  Dissolve  this  in  about  50  Cc.  of  water  and  titrate 
the  solution  with  normal  sulphuric  acid  V.  S.,  using  methyl-orange  T.  S.  as  indicator. 
Multiply  the  number  of  Cc.  of  the  normal  sulphuric  acid  V.  S.  consumed,  by  5.574,  and 
divide  this  product  by  the  weight  of  the  Potassium  Hydroxide  taken  :  the  quotient, 
which  must  be  not  less  than  85,  represents  the  percentage  of  Potassium  Hydroxide 
present. 

Uses. — Potassium  Hydroxide  is  used  as  a  caustic,  principally, 
however,  in  veterinary  practice  ;  the  end  of  the  stick  may  be  inserted 
into  a  section  of  iiil>b«'r  tubing,  or  wrapped  several  times  with  tin 
foil,  to  avoid  cauterizing  tlie  linger  of  the  operator.  When  tliis  form 
of  potassium  hydroxide  is  used  for  making  official  solution  of 
j)otassiuni  hydroxide,  care  should  be  taken  to  allow  for  the  moisture 
contained  in  it ;  commercial  caustic  potash  rarely  contains  less  than 
30  peicent.  of  water. 

LIQUOR   POTASSli    HYDROXIDI.  I.S.     Solution  of  Potassium 

Hydroxide 

[Liu'oR  I*<)TA8.s.E,  Phakm.   1890     Solution  of  Potassa] 
An  a<jtie<»us  8<>lution,  containing  alx)Ut  6   percent,  of  Potassium   Hydroxide 
[KOH  =  66.74]. 
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Jlctric  Old  form 

•Potassium  Hydroxide 60  Qm.  1  oz.  av.  20  gr. 

Distilled  Water 940  Gm,  15  fl.  oz. 

To  make 1000  Qm.  1  pint 

Dissolve  the  Potassium  Hydroxide  in  the  Distilled  Water  and  add 
enough  Distilled  Water  to  weigh  1000  Gm.  [or  measure,  old  form,  1 
pint] . 

The  Potassium  Hydroxide  used  in  this  process  should  be  of  the  full 
strength  and  quality  directed  by  the  Pharmacopoeia  (85  percent.). 
Potassium  Hydroxide  of  any  other  strength,  however,  may  be  used,  . 
if  a  proportionately  larger  or  smaller  quantity  be  taken  ;  the  proper 
amount  for  the  above  formula  being  avscertained  by  dividing  5100  by 
the  percentage  of  absolute  Potassium  Hydroxide  contained  therein. 

Solution  of  Potassium  Hydroxide  should  be  kept  in  bottles  made 
ol  green  glass,  and  provided  with  glass  stoppers  coated  with  paraffin 
or  petrolatum. 

Solution  of  Potassium  Hydroxide  was  formally  made  by  decom- 
posing 85  Gm.  of  potassium  bicarbonate  through  the  action  of  40 
Gm.  of  Lime  slaked  with  20  Cc.  of  water  with  heat.  The  mixture  was 
made  up  to  1000  Gm.  and  the  clear  solution  decanted.  The  direction 
to  heat  the  solution  of  potassium  bicarbonate  until  effervescence  ceases 
was  for  the  purpose  of  driving  off  as  much  of  the  carbonic  acid  as 
possible  by  the  simplest  method  ;  the  remainder  was  disposed  of 
through  double  decomposition,  as  shown  by  the  equation 

K2CO3  -f  Ca(HO)2  =  2KHO  +  CaCOg 

Potassium  Calcium  Potassium  Calcium 

Carbonate  Hydroxide  Hydroxide  Carbonate 

Preference  was  given  to  the  bicarbonate  as  the  source  of  the  potas- 
sium, because  the  cheaper  carbonates  nearly  always  contain  silicates 
and  other  impurities  in  sufficient  quantities  to  render  the  product 
inferior. 

In  making  this  solution  in  this  way  the  proportion  of  water  is  not 
a  matter  of  indifference.  The  quantity  used  should  be  at  least  five 
times  as  great  as  that  of  the  bicarbonate,  and  the  lime  must  greatly 
exceed  the  amount  indicated  by  theory. 

Official  Description. — A  clear,  colorless  liquid. 

Odor,  Taste,  and  Reaction. — Odorless;    a   very  acrid   and   caustic   tnste  ;    strongly  alkaline 

ronetion. 
Specific  Qravity.— About  1.046  at  25°  C.  (77°  F.). 
Tests  fof   Identity. — It  should  oonforni  to  the  reactions  and  tests  for  an  aqueous  solution  of 

potassium  hydroxide  given  under  Pntnsm'i  Hyf/rnriritini. 
Quantitative  Test.— To  neutralize  28  (27.87)  Gm.  of  Solution  of  rotassium  Hydroxide  should 

require  about  26  Cc.  of  normnl  sulphuric  acid   V.S.,  mcthyl-nrnnge  T.S.  being  used   as 

indicator  (each  <'c.  f)f  normal   suli)huric  acid  V.S.  indicating  0.2  jicrccnt.  of   absolute 

Pota-'siuin  Hydroxide). 

Uses. — Solution  of  potassium  liydroxide  is  a  vnbiablo  anlacid  when 
given  in  doses  of  fifteen  minims  (1  Cc. ),  dihited  witli  milk.  If  a 
large  quantity  should  be  swallowed  accidentally,  the  proper  ant iilotes 
would  be  mild  acid  liquids,  like  vinegar  or  lemon  juice,  accompanied 
with  bland  oils. 

POTASSII   ACETAS.  T  .R     Potassium  Acetate 

KCallaOa  ==--  ^7.44 
It  ehoiild  contain,  when   thoroufrhly  dried,  not  lep.«i  than  9S  percent,  of  pur« 
Potafisium  Acetate  [CH3.COOK],  and  should  be  kept  in  well-ptoppere<l  bottles. 
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Preparation. — This  salt  may  be  made  by  adding  crystals  of  potas- 
sium bic-aibouate  to  pure  acetic  acid  until  effervescence  ceases,  and, 
after  acidulating  slightly  with  a  few  drops  of  the  acid,  cautiously 
evaporating  to  dryness  in  a  porcelain  evaporating  dish  by  means  of 
a  sand-bath.  Great  care  is  necessary  to  avoid  contamination  with 
'ron,  and  it  is  not  safe  to  use  an  enamelled  iron  dish. 

KHCO3  +  HC2H3O2  =  KC2H3O2  +  CO2  +  H2O 

Potassium  Acetic  Acid  Potassium  Carbon  Water 

Bicarbonate  Acetate  ,       Dioxide 

The  manufacturer  nearly  always  uses  the  carbonate  in  making 
potassium  acetate,  instead  of  the  bicarbonate,  because  it  is  much 
cheaper.  The  product  from  the  carbonate  is  apt  to  be  impure, 
however,  because  of  the  silica,  sulphate,  chlorides,  etc.,  always 
present  in  the  ordinary  carbonate. 

Official  Description. — A  white  powder,  or  in  crystalline  masses  of  a  satin-like  lustre.     Very 

deliquescent  on  exposure  to  the  air. 

Odor,  Taste,  and  Reaction. — Odorless;  warming,  saline  taste;  the  aqueous  solution  (1  in 
211)  is  alkaline  to  litmus  paper,  but  does  not  atfect  phenolphthalein  T.S. 

Solubility.— irf(/r»-.     In   0.4  part  at  25°  C.  (77°  F.)  ;    much   more  soluble   with  increasing 
temperature. 
AhnhdI.     In  2  parts  at  25°  C.  (77°  F.) ;  much  more  soluble  with  increasing  temperature. 

Tests  for  Identity.— When  heated  to  292°  C.  (557.6°  F.),  the  salt  fuses.     At  a  higher  tem- 
perature it  decomposes,  blackens,  and  evolves  vapors  having  an  cmpyreuuiatic  odor  (an 
alliaceous  odor  would  indicate  the  presence  of  arsenic),  and  tinally,  if  ignited  on  plati- 
num, it  leaves  a  white  residue,  which  should  be  completely  soluble  in  water. 
The  addition  of  sodium  bitartrate  T.S.  to  the  concentrated  aqueous  solution  of  the  salt 

causes  a  white,  crystalline  precipitate. 
If  a  few  particles  of  the  salt  be  added  to  a  mixture  of  1  Cc.  of  sulphuric  acid  and  1  Co.  of 

alcohol,  acetic  ether  will  be  formed,  recognizable  by  its  odor. 
The  addition  of  a  little  ferric  chloride  T.S.  to  a  solution  of  the  salt  produces  a  deep  red 
color,   and,   upon  boiling,  a  pale   brown,  flocculent  precipitate  of  basic   ferric  acetate 
separates. 

Impurities  and  Tests  for  Impurities. — Henry  metah.    The  aqueous  solution  of  the   salt 
(1  in  20),  slightly  acidulated  with   acetic  acid,  should   not  respond  to  the  Time-Limit 
Test  for  hean/  metah  (see  U.  S.  P.  Test  No.  121,  Chap.  LXII). 
Arsenic.     Five  Cc.  of  an  aqueous  solution  of  the  salt  (1  in  10)  should  not  respond  to  the 
Modified  Outzcit's  Test  for  arsenic  (see  V.  S.  P.  Test  No.  17,  Chap.  LXII). 

Quantitative  Test. — If  1  (Im.  of  dry  Potassium  Acetate  be  thoroughly  carbonized  at  a  tem- 
j)crature  not  exceeding  red  heat,  and  the  residue  extracted  with  boiling  distilled  water 
until  the  washings  cease  to  react  with  methyl-orange  T.8.,  the  mixed  filtrate  and  wash- 
ings should  require  for  complete  neutralization  not  less  than  20.1  Cc.  of  half-normal  sul- 
phuric acid  V.S.,  methyl-orange  T.S.  being  used  as  indicator. 

Uses. — Potassium  acetate  is  a  reliable  diuretic  when  given  in  doses 
of  twenty  grains  to  one  drachm  (1.2  to  4  Gm. ).  In  larger  doses  it 
acts  as  a  cathartic. 


POTASSII   BICARBONAS.  U.S.     Potassium  Bicarbonate 

KllCOa^  99.41 

It  should  contain  not  loss  than  99  percent,  of  pure  Potapsium  Bicarbonate 
[CO (01 1;  (OK)],  and  should  be  kept  in  well-stoppered  bottles. 

Preparation. — This  salt  is  made  by  passing  carbon  dioxide  through 
a  .solution  of  ))olassiniii  carbonate  until  it  is  fully  saturated,  tlieu 
filtering  the  li(|uid,  and  cvapoiating  at  a  temperature  below  71°  C. 
(100°  F. )  to  ]>revent  decomposition.  The  crystals  formed  should  be 
well  washed  and  dried. 

K2CO3  +  COa  +  IlaO    -  2KPir03 

Pntn-wliim  f'nrlxin  Wntcr  roUiMiim 

Carl>oiiato         Dioxid*  Uicarbonate 
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The  cheapest  way  to  make  this  salt  is  to  suspend  a  dish  contaiuijig 
a  concentrated  sohitiou  of  iJotassiuin  carbonate  within  the  ferment- 
ing tuns  of  a  brewery  ;  the  carbon  dioxide  j)ro(hi<ed  during  f(;rmen- 
tation  is  tlius  utilized.  The  crude  salt  obtained  on  evaporation  is 
called  mkeratm.  When  purified  by  crystallizatioii,  it  constitutes  the 
official  bicarbonate. 

Official  Description. — Colorless,  transparent,  monoclinic  ijrimns,  or  a  colorless,  granular 
powder  ;  permanent  in  the  air. 

Odor,  Taste,  and  Reaction. — Odorless ;  saline  and  slightly  alkaline  taste.  The  concen- 
trated aqueous  solution  is  slightly  alkaline  to  litmus  paper,  but  neutral  to  phenol- 
phthalein  T.S. 

Solubility.— ira^er.     In  about  3  parts  at  25°  C.  (77°  F.),  and  in  1.9  parts  at  50°  C.  (122°  F.). 
At  a  higher  temperature   the  solution   rapidly  loses  carbon  dioxide,  and  after  being 
boiled,  contains  only  potassium  carbonate. 
Alcohol.     Almost  insoluble. 

Tests  for  Identity. — The  dry  salt  begins  to  lose  carbon  dioxide  at  100°  C.  (212°  F.),  and  this 
loss  increases  at  .a  higher  temperature,  until,  at  a  red  heat,  the  salt  has  lost  30.1^6  per- 
cent, of  its  original  weight,  leaving  a  residue  of  carbonate. 
Tartaric  acid  T.S.,  added  in  excess  to  the  concentrated  aqueous  solution,  produces  a  white, 
crystalline  precipitate. 

Impurities  and  Tests  for  Impurities. — lAmit  of  carhonnte.  If  1  Gm.  of  the  salt  be  dis- 
solved without  agitation  in  20  Cc.  of  water  at  a  temperature  not  above  15°  C.  (59°  F.), 
and  0.2  Cc  of  normal  hydrochloric  acid  V.S.  and  2  drops  of  phenolphthalein  T.S.  be 
added,  a  red  tint  should  not  appear  immediately. 
Henry  metuh.  The  aqueous  solution  of  the  salt  (1  in  20),  slightly  acidulated  with  hydro- 
chloric acid,  should  not  respond  to  the  Time-Limit  Test  for  heavy  metals  (see  U.  S.  P. 
Test  Xo.  121,  Chap.  LXII). 

Quantitative  Test. — To  neutralize  1  Gm.  of  Potassium  Bicarbonate  not  less  than  19.9  Cc.  of 
half-normal  sulphuric  acid  V.S.  should  be  required,  methyl-orange  T.S.  being  used  as 
indicator. 

Uses. — This  salt  is  largely  used  as  affording  the  purest  available 
source  of  the  potassium  salts.  The  large  quantity  of  carbonic  acid 
which  it  yields  on  decomposition  renders  it  useful  in  beverages  and 
laxative  draughts,  such  as  solution  of  magnesium  citrate.  It  is  milder 
than  the  carbonate,  and  when  administered  internally  it  is  more 
acceptable  to  the  stomach.  The  dose  is  from  fifteen  to  thirtj^  grains 
(lto2Gm.). 

POTASSII  BITARTRAS.  U.  S.    Potassium  Bitartrate 

KHC4II4O6  =  18().78 

[Cream  of  Tartar] 

It  should  contain  not  less  than  99  percent  of  pure  Pota.«sium  Bitartrate  [C2H2 
(0H)2(C00H)  (COOK)],  and  should  be  kept  in  well-stoppered  bottles. 

Preparation. — This  well  known  salt  is  made  by  purifying  argol,  or 
tartar,  a  substance  deposited  in  wine  casks  duiing  the  fermentation  of 
the  grape  juice.     (See  Acid  Saccharine  Fruits,  I'art  IV.) 

Official  Description. — Colorless  or  slightly  opaque,  rhombic  crystals,  or  a  white,  somewhat 
gritty  jjowiler  ;  ])crmanent  in  the  air. 

Odor,  Taste,  and  Reaction. — Oilorless  ;  pleasant,  acidulous  taste;  acid  reaction. 

Solubility.—  Water.     In  about  200  parts  at  25°  C.  (77°  F.) ;  in  16.7  parts  of  boiling  water. 
Al'iihiil.     A'ery  sparingly  soluble. 

Tests  for  Identity. — When  a  small  portion  of  the  salt  is  heated  on  platinum  foil,  it  chars  and 

emits  imtlammabic  vapors  having  the  odor  of  burning  sugar.     .\t  u  higher  temj>oni- 

ture,  with  free  access  of  air,  the  carbim  of  the  black  "residue  is  oxidized,  and  a  white, 

fused  mass  remains,  which  has  an  alkaline  reaction  ami  effervesces  strongly  with  aci(i^'. 

With  .sodium  cobaltic  nitrate  T.S.  the  aqueous  solution  of  the  salt  yields  ii  copious  yellow 

precipitate. 
In  the  aqueous  .solution  of  the  salt,  rendered  neutral  by  potassium  hydroxide  T.S.,  silver 
nitrate  T.S.  produces  a  white  precipitate,  whirh,  on  boiling,  beromes  black  through  the 
separation  of  metallic  silver.  If,  before  apjilyiiii:  heat,  just  sufficient  ammonia  water  bo 
added  to  dissolve  the  white  precipitate,  and  the  sidution  boiled,  a  mirror  will  be  deposited 
on  the  sides  of  the  test-tube. 
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Impurities  and  Tests  for  Impurities. — Starch,  kaolin,  calcium  phonphale,  and  other  insol- 
uhte  matter.  A  solution  oJ  0.5  Gm.  of  the  salt  in  3  Cc.  of  ammonia  water  should  l»ve 
no  insoluble  residue. 

Heavy  iinta/x.  The  aqueous  solution  of  the  salt,  slightly  acidulated  with  hydrochloric  acid, 
should  not  respond  to  the  Time-Limit  Test  for  heavy  metaU  (see  U.  S.  P.  Test  No.  121, 
Chap.  LXll). 

Ammoniii.  The  odor  of  amiiKinin  should  not  be  evolved  on  beating  the  salt  with  a  slight 
excess  of  potassium  hydro.vide  T.S. 

Alum.  If  1  (jim.  of  l'ota.ssiuin  Bitartrate  be  well  triturated  with  about  1  (Jm.  of  potas- 
sium carbonate  and  0.5  (im.  of  potassium  nitrate,  and  the  mixture  heated  gradually  to 
dull  redness  in  a  porcelain  crui-il>le,  and  if,  upon  cooling,  the  resulting  mass  be  treated 
with  a  slight  excess  of  diluted  hydrochloric  acid  and  filtered,  the  filtrate,  upon  being 
made  slightly  alkaline  with  potassium  hydroxide  T.S.,  should  not  yield  a  gelatinous  pre- 
cipitate soluble  in  excess  of  the  reagent. 

PhoiphatiH.  If  a  precipitate  be  produced  which  is  insoluble,  it  should  be  collected  and 
thoroughly  washed  with  hot  distilled  water  and  dissolved  in  hot  diluted  nitric  acid;  the 
addition  of  an  excess  of  ammonium  molybdate  T.S.  to  this  solution  should  not  produce 
a  yellow  precipitate. 
Quantitative  Test.— If  1  Gm.  of  Potassium  Bitartrate  be  thoroughly  carbonized  at  a  tem- 
perature not  exceeding  red  heat,  and  the  residue  e.xtracted  with  boiling  distilled  water 
until  the  washings  cea.se  to  react  with  methyl-orange  T.S.,  the  mixed  filtrate  and  wash- 
ings should  require  for  complete  neutralization  not  less  than  10.6  Ce.  of  half-normal  sul- 
phuric acid  V.S.,  methyl-orange  T.S.  being  used  as  indicator. 

Calcium  tartrate  is  always  present  in  grape  juice,  and  a  trace  is 
permitted  by  the  official  test  in  potassium  bitartrate,  but  the  total 
impurities  must  not  be  in  greater  proportion  than  1  percent. 

Uses. — This  salt  is  the  source  of  tartaric  acid  and  some  of  the  tar- 
trates. It  is  one  of  the  ingredients  in  compound  powder  of  jalap, 
and  is  frequently  used  as  a  refrigerant  and  purgative  iu  doses  of  one 
to  four  drachms  (4  to  16  Gm. ) 


POTASSII  BROMIDUM.  U.S.    Potassium  Bromide 

KBr=  118.22 

It  phould  contain  not  less  than  97  percent,  of  pure  Potassium  Bromide,  and 
should  be  kept  in  well-stoppered  bottles. 

Preparation. — Two  methods  are  used  in  making  this  salt.  In  the 
one  which  was  formerly  official,  ferrous  bromide,  made  by  acting  on 
iron  with  bromine,  is  treated  with  potassium  carbonate  ;  ferrous  car- 
bonate is  ])rccii)itate(l,  and  ])otassium  ]>romi(le  remains  in  solution. 
The  latter  is  filtered  and  evaporated,  that  crystals  may  form. 

FeBra  +  K2CO3  =  FeCOg  +  2KBr 

Ferrous  Putawiium  KerrouH  I'otasfdum 

Uromide  CurliDiiiitc  Curlioiiute  Urumide 

In  the  other  method,  l)r(»niiiie  is  added  to  solution  of  potassium 
hydroxide,  ]»i-o(hicing  ])()lassium  bi'omideand  bi'omate.  The  sohition 
is  evaporated  to  (hyness,  mi.xed  with  cliarcoal,  and  h«*ated  to  redness. 
The  bromate  is  deoxidized  and  converted  into  bi'oniide,  carbon  mon- 
oxide escaping. 

2KBr03  -f  3Ca  =^  2KBi-  +  OCO 

I'litawiiitii  Carbon       I'lititKHiniii  ('arl>on 

Itruluulu  Ilroiiiiili-         Monoxide 

The  presence  of  chlori<les  in  ])ol:i.ssium  ])romide  often  to  the  extent 
of  .'J  ])ercenl.  is  dii«'  to  llie  dinicnlty  of  obtaining  the  bromine  which 
is  u.s«'<l  ill  making  it,  fiee  from  eiijoiine. 

Formerly  this  salt  wjus  imported.  It  is  now  made  in  the  United 
btates  upon  a  laige  scale,  and  is  exported. 
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Official  Description. — Colorless,  or  white,  cubical  crystals,  or  granular  powder;  permanent 

in  the  air. 
Odor,  Taste,  and  Reaction. — Odorless ;  strongly  saline  ta.ste ;    neutral   or  scarcely  percep 

tible  alkaline  reaction. 
Solubility. —  Water.     In  about  1.5  parts  at  25°  C.  (77°   F.)  ;  in  less  than   1   part  of   boiling 

Alcohol.     In  about  180  parts  at  25°  C.  (77°  F.) ;  in  16  parts  of  boiling  alcohol. 

Other  nolventH.     Soluble  in  glycerin. 
Tests  for  Identity. — On  heating  the  salt  upon  platinum  foil  it  decrepitates ;  and  at  a  tem- 
perature near  700°  C.  {1292°  F.)  it  fuses  without  decomposing,  and  at  a  bright  red  heat 
volatilizes,  communicating  a  violet  color  to  the  flame. 

The  addition  of  tartaric  acid  T.8.,  or  of  sodium  bitartrate  T.P.,  to  a  concentrated  aqueous 
solution  of  the  salt  produces  a  white  crystalline  precipitate. 

Silver  nitrate  T.S.  produces  a  yellowish-white  precipitate,  insoluble  in  nitric  acid  and  in  a 
moderate  excess  of  ammonia  water. 
Impurities  and  Tests  for  Impurities. — Limit  of  nlknli.  If  1  Gm.  of  Potassium  Bromide 
be  dissolved  in  10  Cc.  of  water  and  0.1  Cc.  of  tenth-normal  sulphuric  acid  V.S.  be  added, 
no  color  should  be  produced  by  the  subsequent  addition  of  a  drop  of  phenolphthalein 
T.S.,  even  after  heating. 

Bromnte.  If  diluted  sulphuric  acid  be  dropped  upon  crushed  crystals  of  the  salt,  and  the 
mixture  be  shaken  with  1  Cc.  of  chloroform,  the  latter  should  not  assume  a  yellowish- 
brown  color. 

Iodides.  If  to  10  Cc.  of  the  aqueous  solution  of  the  salt  (1  in  20),  1  Cc.  of  chloroform  be 
added,  and  if  chlorine  water,  which  has  been  diluted  with  an  equal  volume  of  water,  be 
introduced  cautiously  drop  by  drop  with  constant  agitation,  the  liberated  bromine  will 
dissolve  in  the  chloroform,  imparting  to  it  a  yellow  to  orange  color,  free  from  any  violet 
tint. 

Heavy  meialn.  The  aqueous  solution  of  the  salt  (1  in  20),  slightly  acidulated  with  hydro- 
chloric acid,  should  not  respond  to  the  Time-Limit  Test  for  heart/  metals  (see  U.  S.  P. 
Test  No.  121,  Chap.  LXII). 

Barium.  Ten  Cc.  of  the  aqueous  solution  of  the  salt  (1  10^20),  when  acidulated  with  hy- 
drochloric acid,  should  not  be  rendered  turbid  by  the  addition  of  1  Cc.  of  potassium  sul- 
phate T.S. 
Quantitative  Test. — If  0..S  Gm.  of  the  well-dried  salt  be  dissolved  in  about  50  Cc.  of  water, 
and  2  or  3  drops  of  potassium  chromate  T.S.  be  added,  it  should  require  not  less  than 
24.6  Cc.  nor  more  than  25.85  Cc.  of  tenth-normal  silver  nitrate  T.S  to  produce  a  perma- 
nent red  color. 

Uses. — Potassium  bromide  is  largely  used  as  a  nervine,  in  doses  of 
fifteen  grains  (1  Gm. ),  frequently  repeated. 

POTASSII  CARBONAS.  U.S.     Potassium  Carbonate 

K2CO3  =  137.27 

It  should  contain,  when  thorouphly  dried,  not  less  than  98  percent,  of  pure 
Potassium  Carbonate  [C0(0K)2],  and  should  be  kept  in  well-stoppered  bottles. 

Preparation. — This  salt,  known  commercially  as  Sal  Tartar,  is  made 
by  dissolving  pearlash,  or  impure  potassium  carbonate,  in  an  equal 
weight  of  cold  water,  allowing  the  mixture  to  stand  a  day  or  two, 
filtering  the  .solution,  pouring  it  into  a  bright  iron  dish,  and  evapo- 
rating over  a  gentle  fire  until  it  thickens,  then  removing  it  from  the 
fire  and  stirring  constantly  w  ith  an  iron  spatula,  so  as  t<^  form  a 
granular  salt  (see  page  237). 

A  purer  carbonate  is  produced  by  decomposing  potaasium  bicar- 
bonate by  heating  to  redneas,  thus  driving  off  water  of  crystallization 
and  a  portion  of  the  carbon  dioxide. 

2KHCO3  =  K2CO3  +   CO2  +  H2O 

PotaRsium  Potassium  Carlion  Water 

Bicarbonate  Carlionate  Dioxide 

Official  Description. — A  white,  granular  powder  ;  very  deliquescent. 

Odor,  Taste,  and  Reaction. — Odorless:  strongly  alkaline  taste;  strongly  alkaline  reaction. 

Solubility.—  W„irr.     In  0.91  part  at  25°C.  (77°F.),  and  in  about  0.ti5  part  of  boiling  water. 
Alcohol.      Insoluble. 

Tests  for  Identity.— When  heated  to  l.sn°  C.  (2(^fi°  F.).  the  salt  loses  all  the  water  which  it 
may  have  retained  or  absorbed  ;  at  a  bright  red  heat  it  melts,  and  at  a  white  heat  it 
v0Iatili7.es,  communicating  to  a  non-luminous  flame  a  pure  violet  color. 
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Its  aqueous  solution  (1  in  20)  pffervesccs  with  acids. 

Its  nqueou,-!  solution  (1  in  10)  yields  with  excess  of  tartaric  acid  T.S.  a  white  crystalline 

jirciijiitutc. 
Impurities  and  Tests  for  Impurities. — Em-thy  Impurities.    No  residue  should  be  left  on 

dissolving  1  Gm.  of  the  salt  in  20  Cc.  of  water. 
Heavy  Metals.     An  aqueous  solution  of  I'otassium  Carbonate  (1  in  20),  slightly  acidulated 

with  hydrochloric  acid,  should  not  respond  to  the  Time-Limit  Test  for  heavy  metals  (see 

U.  8.  P.  Test  No.  121.  Chap.  LXII). 
Nitrate.     If  5  Cc.  of  the   aqueous   solution   (1  in  20)  be   carefully   mixed  with  an  equal 

volume  of  concentrated  suljjhuric  aoid,  and,  after  cooling,  3  Cc.  of  ferrous  sulphate  T.S. 

be  poured  upon  it  so  as  to  form  a  separate  layer,  no  brown  color  should  appear  at  the  line 

of  contact. 
Quantitative  Test. — One  Gm.  of  Potassium  Carbonate,  weighed  after  having  been  thoroughly 

dried  at  i;}(l°  C.  (26(5°  F.),  and  dissolved  in  about  50  Cc.  of  water,  should  require  not  less 

than  14.3  (14.28)  Cc.  of  normal  sulphuric  acid  V.S.  for  neutralization,   methyl-orange 

T.S.  being  used  as  indicator. 

Uses — Pota.ssiiim  carbonate  is  an  antacid,  but  it  is  less  agreeable 
than  the  bicarbonate.  The  dose  is  fifteen  grains  (1  Gm. ),  largely 
diluted.  In  large  doses  it  is  an  irritant  caustic,  the  proper  antidotes 
to  administer  being  diluted  vinegar,  lemon  juice,  or  weak  acids. 

POTASSII  CHLORAS.  U.S.    Potassium  Chlorate 

KCIO3  =  121.68 
It  phould  contain  not  less  than  99  per  cent,  of  pure  Potas.'iinm  Chlorate 
[CIU2OK],  and  should  be  kept  in  well-stoppered  bottles.  Great  caution  ahonld  be 
observed  in  handling  it,  as  dangerous  explosions  are  liable  to  occur  when  it  is  heated 
or  subjected  to  concussion  or  trituration  with  organic  substances  (cork,  tannic 
aci<l,  sugar,  etc.),  or  with  sulphur,  antimony  sulphide,  phosphorus,  or  other 
easily  oxidizable  substances. 

Preparation. — Chlorate  of  Potash,  as  it  is  always  termed  commer- 
cially, was  formerly  made  by  i)assing  chlorine  gas  into  a  solution  of 
potassium  hydroxide.  This  is  a  very  wasteful  process,  as  only  one- 
fifth  of  the  ])()tassinm  hydroxide  is  obtained  as  chlorate,  tlie  rest 
pa.ssiiig  into  ])otassium  chloride.  It  is  now  more  economically  pre- 
pared l»y  boiling  together  solutions  of  pota.ssium  chloride  and  calcium 
hypochlorite,  whereby  potassium  chlorate  and  calcium  chloride  are 
produced. 

When  a  solution  of  calcium  hypochlorite  is  boiled,  it  is  decom- 
posed, and  calcium  chlorate  and  calcium  chloride  are  formed  : 

3Ca(OCl)2  =  2CaCl2  +  Cii(0sC[)2 

Calcium  Calcium  Calriiim 

Ilypoclilorite  Chloride  Chlorate 

"WTien  solution  of  calcium  chlorate  is  heated  in  contact  with  potas- 
sium chloride,  double  decomposition  takes  place,  as  shown  by  the 
following  equation  : 

Ca(03Cl)a  +   2Kri  =  2KCIO3  +  CaCla 

Calriiim  I'litawiiiim  rotARsimii  Pali  iiim 

Clilonito  Chloride  flilunitc  ('liloii<lo 

Tlie  potassium  chlorate  is  easily  separated  from  Ihe  calcium  chlo- 
ride, ])ecans<'  if  is  nmch  less  soliil)lc  lli;in  the  l;itter. 

Tliis  sjilt  i.s  now  made  by  electrolysis  l)y  ])l;iciiig  oi)i)osile  to  each 
other  in  a  soliilion  of  jtolassiniii  chloride,  ano<les  aii<l  catlnxles,  witli- 
ont  Ix'ing  sei>ar;il<'d  l)y  a  ]>oi'ons  (li;ii)liragm.  The  electric  current 
c;nis<'s  llie  foiinntion  of  ])ota.ssiuiM  }iy])(»chlorite  in  the  solution, 
whicli  by  boiling  is  converted  into  potiUisium  chlorate  and  potassium 
chloride; 
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Official  Description. — Colorless,  lustrous,  monoclinic  prisms  or  plates,  or  a  white,  granular 

powiler.      I'eriniini'iit  in  the  air. 
Odor,  Taste,  and  Reaction. — Odorless;  cooling,  characteristic  taste;  neutral  reaction. 
Solubility.—  W'dter.     In  16  parts  at  25°  C.  (77°  F.) ;  in  1.7  parts  of  boiling  water. 

Ahohiil.  Sii;ihtly  in  diluted  alcohol  ;  insoluble  in  absolute  alcohol. 
Tests  for  Identity.— At  334°  C.  (633.2°  F.)  the  salt  fuses,  and  above  352°  C.  f 665.6°  F.) 
it  is  decomposed  into  oxygen  ami  potassium  perchlorate  ;  above  400°  C  (752  V .)  all  of 
its  oxygen  is  liberated,  and  a  white  residue  of  potassium  chloride  remains,  amounting 
to  60.8  percent,  of  the  pure  Chlorate  employed.  This  residue  is  readily  soluble  in  water, 
and  the  solution  yields  a  white,  curdy  precipitate  with  silver  nitrate  T.S. 

With  excess  of  tartaric  acid  T.vS.,  the  solution  (I  in  20)  slowly  yields  a  scant,  white,  crys- 
talline precipitate;  with  platinic  chloride  T.S.,  a  yellow  crystalline  precipitate  is 
produced. 

When  heated  with  hydrochloric  acid,  the  aqueous  solution  (1  in  20)  assumes  a  greenish 
yellow  color,  and  evolves  (-hlorine. 
Impurities  and  Tests  for  Impurities. — Heavy  Metals.    The  aqueous  solution  of  the  salt 
(1  in  20)  should  not  become  discolored  upon  the  addition  of  amiiionium  sulphide  T.S. 

Limit  of  nitratiH  and  nitrites.  If  to  1  Gm.  of  Potassium  Chlorate  foiitaiiiivl  in  a  test-tube  of 
about  40  Cc.  capacity,  5  Cc.  of  water,  5  Cc.  of  potassium  hydroxide  T.S.,  and  about  0.2 
Gm.  of  aluminum  wire  be  added,  and  if  in  the  upper  portion  of  the  test-tube  a  pledget 
of  purified  cotton  be  inserted,  and  over  the  mouth  there  be  placed  a  piece  of  moistened 
red  litmus  paper,  then  if  the  tube  be  heated  upon  a  water-bath  for  fifteen  minutes,  no 
blue  coloration  of  the  paper  will  be  discernible. 

Potassium  chlorate  should  not  he  triturated  with  readily  oxidizable  or 
combustible  substances,  if  explosions  are  to  be  avoided. 

Uses. — Potassiiini  chlorate  is  used  chemically  as  a  source  for  ob- 
taining oxygen,  and  medicinally  is  largely  employed  in  diphtheria, 
sore  throat,  scarlet  fever,  etc.,  in  doses  of  from  four  to  twenty  grains 
(0.25  to  1.2  Gm.) 

POTASSII  CITRAS.  U.S.    Potassium  Citrate 

KsCeHsOv  +  H2O  =  322.08 

It  should  contain  not  less  than  99  percent,  of  pure  Potassium  Citrate 
[C3H4(0H)  (C00K)3  +  H20],  and  should  be  kept  in  well-stoppered  bottles. 

Preparation. — This  salt  is  made  by  adding  potassium  bicarbonate 
to  a  solution  of  citric  acid  until  effervescence  ceases,  tillering  the 
solution,  evaporating  to  dryness,  and  granulating  (see  page  237). 

3KHCO3    +    HgCeHsO,   =  K3O6H5O7   +    3H2O    +    3CO2 

Potassium  Citric  Acid  Potassium  Water  ("urlxm 

Bicarbonate  Citrate  Dioxiile 

Manufacturers  generally  use  the  carbonate  as  the  source  of  the 
potassium,  as  it  is  much  cheaper  than  the  bicarbonate.  AMien  care- 
lessly made  from  the  carbonate,  silica  may  be  present,  which  is  to  be 
suspected  if  the  potassium  citrate  is  not  entirely  soluble  in  water. 

Official  Description. — Transparent,  prismatic  crystals,  or  a  white,  granular  powder.     Peli- 
quosccnl  when  exi)osed  to  the  air. 

Odor,  Taste,  and  Reaction.— Odorless ;  cooling,  .saline  taste ;  alkaline  reaction  with  litmus 
l)aper,  but  does  not  aft'cct  phcnolphthalein. 

Solubility.—  Water.     In  about  0.5  part  at  25°  C.  (77°  F.) ;  very  .soluble  in  boiling  water. 
Ahiihol.     Sparingly  soluble. 

Tests  for  Identity.- When  heated  above  100°  C.  (212°  F.),  the  salt  begins  to  lose  water;  at 
200°  C.  (392°  F.)  the  water  of  crystallization  (5.55  percent.)  is  completely  lost.  At 
230°  C.  (446°  F.)  the  salt  begins  to  decompose,  turns  brown,  and  at  a  higher  tcmpern- 
turo  carbonizes  and  emits  inflammable  gases  which  have  a  very  pungent,  acid  odor.  At 
a  red  heat  a  blackened  mass  of  potassium  carbonate  and  carbon  is  left,  which  ha.s  an 
alkaline  reaction,  and  strongly  effervesces  with  acids. 
An  aqueous  solution  of   Potassium  Citrate   yields  a  white,   crystalline   precipitate  witk 

sodium  bitartrate  T.S. 
On  mijrtng  10  Cc.  of  the  aqueous  solution  of  the  salt  (1  in  20)  with  10  Cc.  of  calcium  chlo- 
ride T.8.,  the  liquid  remains  clear  until  it  is  boiled,  when  a  white,  granular  precipitate 
is  produced, 
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Impurities  and  Tests  for  Impurities. — Hmvy  mcinh.    The  nqaeous  solution  of  the  salt 
(1  in  20),  slightly  acidulated  with  acetic  acid,  should  not  respond  to  the  Time-Limit  Teat 
for  hrnry  meiciU  (see  U.S. P.  Test  No.  121,  Chap.  LXII). 
Tiirtrnir.     A  solution  of  1  Gm.  of  Potassium  Citrate  in  1  Co.  of  water,  should  not  deposit 
any  precipitate  on  the  addition  of  1  Cc.  of  acetic  acid. 

Quantitative  Test. — If  1  (tm.  of  Potassium  Citrate  be  thoroughly  carbonized  at  a  temperature 
not  exceeding  red  heat,  and  the  residue  extracted  with  boiling  distilled  water,  until  the 
washings  cease  to  react  with  methyl-orange  T.S.,  the  mixed  filtrate  and  washings  should 
require  for  complete  neutralization  not  less  than  18.4  Cc.  of  half-normal  hydrochloric 
acifl  V.S.,  methyl-orange  T.S.  being  used  as  indicator. 

Uses. — Potassium  citrate  is  principally  employed  in  medicine  as  a 
diaphoretic,  in  doses  of  fifteen  grains  (1  Gm. ),  It  is  found  in  the 
ofl&cial  solution  of  potassium  citrate. 

POTASSII  CITRAS  EFFERVESCENS.  U.S.    Effervescent  Potassium 

Citrate 

Mptric  Old  form 

•Potassium  Citrate 200  Qm.  4    oz.  av. 

Sodium  Bicarbonate,  dried  and  powdered 477  Qm.  9}  oz.  av. 

Tartaric  Acid,  dried  and  powdered 252  Qm.  6    oz.  av. 

Citric  Acid,  unelBoresced  crystals 162  Qm.  ,3^  oz.  av. 

To  make  about 1000  Qm.  20  oz.  av. 

Dry  the  Potassium  Citrate  on  a  water-bath,  until  it  ceases  to  lose 
weight ;  after  powdering  the  dried  salt,  mix  it  intimately  with  the 
powdered  Citric  Acid  and  Tartaric  Acid,  then  thoroughly  incorporate 
the  Sodium  Bicarbonate.  Place  the  mixed  powders  on  a  plate  of 
glass  or  in  a  suitable  dish,  in  an  oven  heated  between  93°  and  104°  C. 
(199.4°  and  219.2°  F.). 

When  the  mixture,  by  the  aid  of  careful  manipulation  with  a 
wooden  spatula,  has  acquired  a  moist  consistence,  rub  it  through  a 
No.  6  tinned-iron  sieve,  and  dry  the  granules  at  a  temperature  not 
exceeding  54°  C.  (129.2°  F. ).  Keep  the  product  in  well-stoppered 
bottles. 

Uses. — This  forms  an  agreeable  diaphoretic  given  in  cold  water  in 
doses  of  thirty  to  sixty  grains  (2  to  4  Gm. ). 

LIQUOR   POTASSII   CITRATIS.  U.  S.     Solution  of  Potassium  Citrate 

[Nkx'tr.m.  Mixti'rk] 

An  aqueous  liquid,  rontaininp  in  solution  not  less  than  8  percent,  of  anhydrous 
Potassium  Citrate  [C3H4(0H)  (C00K)3  =  304.2],  with  small  amounts  of  citric  and 
carbonic  acids. 

Metric  Old  form 

•  Potassium  Bicarl>onate 8  Qm.  292  grains 

Citric  Acid      6  Qm.  219  grains 

Distilled  Water,  a  sufficient  quantity,  

To  make 100  Cc.  8  fl.  oi. 

Dissolve  the  Potassium  Bicarbonate  and  Citric  Acid,  each,  in  40 
Cc.  [old  form  3  fl.  oz.]  of  Distilled  Water.  Filter  the  solutions  sepa- 
rately, and  wash  the  filters  with  enough  Distilled  Water  to  obtain,  in 
e^ch  rasf«,  .^O  Cc.  [old  form  4  fl.  oz.].  Finally,  mix  the  two  solutions, 
and,  wlion  oflervcscence  has  nearly  ceased,  transfer  the  liquid  to  a 
bottle.     This  pre])aration  should  be  freshly  made  when  wanted. 

Official   Description.— A  dear,  rojorless  lif|uitl. 

Odor,  Taste,  and  Reaction. — Odorless;   mildly  saline  taste  :  sli^litly  arid  reaction. 
Tests  for  Identity. —It  shoiild  <(inforin  to  the  reactions  and  teste  for  an  aqueous  solution  of 
the  snit  f;ivcn  under  fotrtintii  ('ilrn». 


THE  POTASSIUM  SALTS  623 

Quantitative  Test. — If  10.14  Gm.  of  Solution  of  FotusBium  Citrate  be  evaporated  to  dryness 
ami  then  thoroughly  carbonized  at  a  temperature  not  exceeding  a  low  red  heat,  and  the 
residue  extracted  with  boiling  distilled  water  until  the  washings  cease  to  react  with 
methyl-orange  T.S.,  the  filtrate  should  require,  for  complete  neutralization,  not  less  than 
16  Cc.  of  half-normal  sulphuric  acid  \'.8.,  methyl-orange  T.S.  being  used  as  indicator 
(each  Cc.  of  the  half-normai  sulphuric  acid  V.S.  consumed  representing  0.5  percent,  of 
anhydrous  Potassium  Citrate). 

For  this  preparatiou  it  will  be  found  conveiiient  in  dispensing  prac- 
tice to  keep  the  separate  solutions  of  Citric  Acid  and  Potassium  Bicar- 
bonate on  hand  ready  to  be  mixed  when  the  solution  of  potassium 
citrate  is  needed.  The  solutions  keep  moderately  well.  The  solution 
contains  about  9  percent,  of  potassium  citrate,  with  some  free  Citric 
Acid  and  carbonic  acid  gas.  It  lesponds  to  the  reactions  and  tests  of 
potassium  citrate  (see  Potassii  Citras). 

Neutral  Mixture  in  some  localities  is  always  understood  to  mean  a 
more  agreeable  preparation  than  this  solution.  It  is  made  by  nearly 
saturating  lemon  juice  with  Potassium  Bicarbonate.  It  was  official 
in  the  U.  S.  P.  1880  under  the  name  of  Mistura  Potassii  Citratis  (see 
page  513). 

Uses. — Solution  of  potassium  citrate  is  refrigerant  and  diaphoretic, 
in  doses  of  four  fluidrachms  (16  Cc. ). 

POTASSII   CYANIDUM.  U.S.     Potasskim  Cyanide 

KCX  =  G4.70 
It  should  contain  not  less  than  95  percent,  of  pure  Potassium  Cyanide,  and 
should  be  kept  in  well-stoppered  bottles. 

Preparation. — A  process  for  making  this  salt  was  formerly  official. 
It  was  prepared  by  mixing  intimately  8  parts  of  potassium  ferrocya- 
nide,  and  3  parts  of  potassium  carbonate,  and  dropping  it  in  small 
portions  into  a  red-hot  iron  crucible.  When  effervescence  ceased,  and 
the  iron  had  precipitated,  the  clear,  hot  liquid  was  poured  into  a 
shallow  dish  to  solidify. 

The  reaction  between  the  potavSsium  ferrocyanide  and  the  potassium 
carbonate  results  in  the  production  of  potassium  cyanide,  potassium 
cyanate,  iron,  and  carbon  dioxide.  The  iron  is  precipitated  out  in 
the  form  of  a  tine  powder,  carbon  dioxide  escapes,  and  potassium 
cyanide,  with  a  small  proportion  of  cyanate,  is  produced. 

K4Fe(CN)e  +  K2CO3  =  5KCN  +  KOCX  +  CO2  +  Fe 

PotHHHium  PutasNJum  PotasHJura  Putaa<ium  CarlKin  Iron 

Ferrocyanide  Carljoiiate  Cyauide  Cyanate  Dioxide 

Potassium  cyanide  is  found  in  commerce  of  several  qualities.  The 
cheapest  grade  is  used  for  mining  and  metallurgical  processes  and  in 
the  arts.  A  granulated  salt  is  used  medicinally.  It  is  sometimes 
cast  into  sticks,  and  in  this  form,  of  German  manufacture,  is  of  good 
quality.  Chemically  pure  crystallized  potassium  cyanide  is  also  in 
the  market. 

Official  Description. — White,  opaque,  amorphous  pieces,  or  a  white,  granular  powder;  deli- 
quescent in  the  air  anil  exhaling  the  odor  of  hylrocyiinic  acid. 

Odor,  Taste,  and  Reaction. — Odorless  when  perfectly  dry.  h'renl  raiitioii  »hnuld  hr  Hii'd  III 
tatting  and  Itmitll imj  thin  milt.  Its  aqueous  solution  (1  in  20)  has  a  strongly  alkaline 
reaction  upon  red  litmus  paper,  and  emits  the  odor  of  hydrocyanic  acid. 

Solubility.— H'afer.     In  about  2  parts  at  25°  C.  (77°  F.)  ;  boiling  water  dissolves  ita  own 
weight  of  the  salt,  but  rapidly  decomposes  it. 
Alcuhiil.     Sparingly  soluble. 

Tests  for  identity.— At  a  low  red  heat  the  salt  fuses. 

With  an  equal  volume  of  sodium  bitartrate  T.S.  the  solution   yields  a  white,  crystalMn* 
precipitate. 
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With  sodium  cobaltic  nitrite  T.S.  a  copious  yellow  precipitate  is  produced. 

A  few  drops  of  a  solution  of  the  salt  {I  in  20)  yields  with  silver  nitrate  T.S.  a  white  pre- 
cipitate, which  is  soluble  in  an  e-\cess  of  the  solution  of  Potassium  Cyanide,  also  in 
ammonia  water,  and  in  concentrated  nitric  acid. 

If  5  Cc.  of  a  solution  of  the  salt  (1  in  20)  be  shaken  with  a  few  drops  of  ferrous  sulphate 
T.S.  and  of  ferric  chloride  T.S.,  and  a  slight  e.\cess  of  hydrochloric  acid  then  added,  a 
blue  precipitate  (Prussian  blue)  will  be  produced. 
Impurities  and  Tests  for  Impurities. — Limit  of  curbouate.  The  addition  of  diluted  hydro- 
chloric acid  to  the  aqueous  solution  of  the  salt  (1  in  20)  should  produce  not  more  than  a 
slight  ettervescence. 

Ferrocyii»ide.  After  the  diluted  hydrochloric  acid  has  been  added  in  slight  excess,  a  drop 
of  ferric  chloride  T.S.  should  not  produce  a  blue  color. 

Sii/ithfiti/inifitc.  Nor  should  a  red  color  be  produced. 
Quantitative  Test. — If  1  Gm.  of  Potassium  Cyanide  be  dissolved  in  sufficient  distilled  water 
to  measure  100  Cc,  then  64.7  Cc.  of  this  solution  mixed  with  5  Cc.  of  ammonia  water  and 
3  drops  of  potassium  iodide  T.S.  should  require  not  less  than  47.5  Cc.  of  tenth-normal 
silver  nitrate  V.S.  before  the  appearance  of  a  permanent  precipitate  (each  Cc.  of  the 
tenth-normal  silver  nitrate  V.S.  indicating  2  percent,  of  pure  Potassium  Cyanide). 

Uses. — The  action  of  tliis  salt  upon  animals  as  upoisoyi  is  the  same 
as  that  of  hydrocyanic  acid.  The  dose  is  one-fifth  of  a  grain  (0.010  Gm. ). 
It  is  more  stable  than  the  acid,  and  is  preferably  used  as  a  substitute 
for  it. 

POTASSII     DICHROMAS.  U.  S.    Potassium  Dichromate 

K2Cr207  =292.28 

[POTASSII    BiCHROMAS,    PhARM.    1890      PoTASSIUM    BiCHROMATe] 

It  should  contain  not  less  than  99  percent,  of  pure  Potassium  Dichromate 
[Cr205(0K)2],  and  should  be  kept  in  well-stoppered  bottles. 

Preparation. — The  source  of  this  salt  is  chrome  iron  ore,  which  is 
first  roasted,  then  powdered,  mixed  with  potassium  carbonate  and 
lime,  and  the  mixture  heated  strongly  with  access  of  air. 

The  mixture  of  iron  and  calcium  oxide,  calciiun  chromate,  and 
potassium  chromate  is  thrown  into  water,  and  potassium  carbonate 
added  to  the  solution  which  converts  the  calcium  chromate  into 
potassiiun  chromate. 

The  solution  of  the  latter  is  treated  with  an  acid,  usually  sulphuric, 
but  nitric  acid  would  be  preferable  on  some  accounts,  potassium 
nitrate  being  more  i-eadily  separated  from  potassium  dichi-omate  than 
potassium  sulphate.     Sulphuric  acid,  however,  is  cheaper. 

2K2Cr04  +  H2SO4  =  K2Cr207  -f  K2SO4  +  H2O 

Potiiwium  Sulpliuric  Pot.is.-iiiiiii  I'utussiiim  Water 

Chromate  Acid  Dicbromuto  Sulphate 

This  salt  is  considered  to  be  a  compound  of  potassium  chromate 
with  chromic  anhydride,  K2Cr04,Cr03. 

Official  Description. — I,arp;c.  orange-red,  transparent,  triclinic  prisms,  or  four-sided  tabular 

|•ry^'tllls  :   ]i<Tiiiiiii(iit  in  the  air. 
Odor,  Taste,  and  Reaction. — odorless  ;  acidulous,  metallic  taste  ;  acid  reaction. 
Solubility. —  ir.#/.,.     In  about  y  parts  at  25°  C.  (77°  V.)  ;  in  1.5  parts  of  boiling  water. 

Ah;.h.,l.      Insoluble. 
Tests  for  Identity. — The  salt  fuses  below  a  red  hcnt,  without  loss  of  weight,  forming  a  dark 
brown  liqui'l.     At  a  white  heat  it  evolves  oxygen  and  leaves  a  residue  of  neutral  potas- 
sium chromate  and  green  chromic  oxide. 
On  mixing  4  Cc.  of  an  aqueous  solution  (1  in  20)  with  0.5  Cc.  of  alcohol,  and  then  adding 
1  Vr.  of  sulphuric  acid,  the  liquid  should  assume  a  green  color  and  emit  the  odor  of 
nhlehydo. 
Sodium  colialtic  nitrite  T.S.  produces  in  nn  aqueous  solution  a  copious  yellow  precipitate. 

Uses — This  salt  is  used  in  the  i)reparation  of  chromium  trioxide 
and  vjileric  acid,  :iii(l  foi'  roniiing  ;iii  (>rtici:il  volumetric  solnliou,  the 
value  of  which  in  l<'s1iiig  depends  upon  its  yielding  its  oxygen  to  acid 
liquids  (see  Test  Solutions).     When  given  internally,  in  large  doses, 
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it  is  an  irritant  poison  ;  tlie  proper  dose  is  one-fifth  of  a  p^rain  TO. 010 
Gm. )  ;  soap,  magnesia,  or  chalk  would  be  suitable  antidotes. 

POTASSII  ET  SODII  TARTRAS.  U.S.    Potassium  and  Sodium  Tartrate 

KNaC4H40e  +  4H2O  =  280.18 

[RocHELLE  Salt] 

It  should  contain  not  less  than  99  percent,  of  pure  Potassium  and  Sodium  Tar- 
trate [C2H2(0H)2(C00K)  (COONaj  -r-ill-iO],  and  should  be  kept  in  well-stop- 
pered bottles. 

Preparation. — This  salt  is  made  by  adding  potassium  bitartrate  to 
a  solution  of  sodium  carbonate  ;  the  proportions  are  shown  by  a 
former  official  process,  which  is  as  follows  : 

Take  of  Carbonate  of  Sodium,  12  troyounces ;  Bitartrate  of  Potas- 
sium, in  fine  powder,  IQ  troyounces ;  Boiling  Water,  o  pints.  Dissolve 
the  Carbonate  of  Sodium  in  the  Water,  and  gradually  add  the  Bi- 
tartrate of  Potassium.  Filter  the  solution,  and  evaporate  until  a 
pellicle  begins  to  form  ;  then  set  it  aside  to  crystallize.  Pour  off  the 
mother  water,  and  dry  the  crystals  on  bibulous  paper.  La.stly, 
evaporate  the  mother  water,  that  it  may  furnish  more  crystals. 

It  is  advantageous  to  filter  the  solution  after  one-half  of  its  volume 
has  been  evaporated  and  it  has  cooled  and  settled,  in  order  to  free  it 
from  the  calcium  tartrate  which  separates,  otherwise  the  crystals  will 
be  contaminated. 

The  following  equation  shows  the  reaction  : 

2KHC4H4O6  +  Xa^COa  =  2KXaC4H40e  +  H2O  -f  CO2 

Potassium  Sodium  Potassium  and  Water         Carbon 

Bitartrate  Carbonate  Podium  Tartrate  Dioxide 

The  chemical  constitution  of  the  tartrates  will  be  fully  explained 
under  Aciduni  Tartaricum,  but  this  0})i)0itunity  will  be  embraced  to 
note  that  tartaric  acid  is  a  dibasic  acid  ;  in  its  acid  salts  the  remain- 
ing hydrogen  can  be  replaced  by  a  base,  which  in  this  case  is  sodium. 

Official  Description. — Colorless,  transparent,  rhombic  prisms,  or  a  white  powder;  slightly 
efflorescent  in  dry  air. 

Odor,  Taste,  and  Reaction. — Odorless  ;  cooling,  saline  taste.  The  aqueous  solution  is  feebly 
alkaline  to  litmus  paper,  but  does  not  affect  phenolphthalein. 

Solubility. —  Water.     In  about  1.2  parts  at  25°  C.  (77°  F.),  and  in  less  than  1  part  of  boiling 
water. 
Alfohol.     Almost  insoluble. 

Tests  for  Identity.— When  heated  to  74°  C.  (165.2°  F.),  the  salt  fuses  to  a  colorless  liquid, 

which,  at  a  higher  temperature,  froths,  becomes  brown,  and  gradually  carbonizes,  while 

inflammable  vapors  are  emitted,  having  the  odor  of  burning  sugar.     Finally,  a  black 

residue  is  left. 

An  aqueous  solution  of  the  salt  (1  in  10)  yields,  with  an  equal  volume  of  acetic  acid,  a 

white,  crystalline  precipitate. 
With  silver  nitrate  T.S.  it  produces  a  white  precipitate,  which  becomes  black  on  boiling. 

Impurities  and  Tests  for  Impurities. — Heavy  Metah.    The  aqueous  solution  of  the  salt 
(1  in  20),  slightly  acidulated  with  hydrochloric  acid,  should  not  respond  to  the  Time- 
Limit  Test  for  heavy  metah  (see  U.S.  P.  Test  No.  121.  Chap.  LXII). 
Ammiiiiin.     When  heated  with  potassium  hydroxide  T.S.,  the  solution  should  not  evolve 
ammnuin. 

Quantitative  Test. — If  1  Om.  of  Potassium  and  Sodium  Tartrate  be  thoroughly  ignited  at  red 
heat,  and  the  residue  extracted  with  boiling  distilled  water,  until  the  washings  cease  to 
react  with  methyl-orange  T.S.,  the  mixed  filtrate  and  washings  should  require,  for  com- 
plete neutralization,  not  less  than  14.1  Cc.  of  half-normal  hydrochloric  acid  V.S.,  methyl- 
orange  T.S.  being  used  as  indicator. 

Uses — Rochelle  salt,  as  it  is  habitually  termed,  is  an  efficient  pur- 
gative in  the  dose  of  one-quarter  ounce  to  an  ounce  (8  to  \V1  Gm. ), 
It  is  an  important  ingredient  in  the  well  known  Seidlitz  powders. 
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POTASSII   FERROCYANIDUM.  U.S.    Potassium  Ferrocyanlde 

K4Fe(CN)e  +  SHaO  =  419.62 

It  Bhould  contain  not  less  than  99  percent,  of  pure  Potassium  Ferrocyanide,  and 
should  be  kept  in  well-stoppered  bottles. 

Preparation. — "When  refuse  animal  substances  which  contain  ni- 
trogen are  heated  in  an  iron  pot  with  crude  peariash,  impure  potas- 
sium cyanide  is  formed.  If  the  fused  mass  is  lixiviated  and  treated 
with  freshly  precipitated  ferrous  carbonate,  potassium  ferrocyanide 
is  produced,  according  to  the  following  reaction  : 

6KCN  +  FeCOg  =  K4Fe(CN)e  +  KgCOg 

Potawjiiim  Forroiis  Piitassiiim  Potassii'm 

Cyanide  Carlionate  Ferr(icyanide  Carbonate 

This  salt  is  important,  because  it  is  the  source  of  all  the  cyanogen 
compounds  used  in  medicine. 

Official  Description. — Large,  soft,  transparent,  yellow,  four-sided,  monoclinic  tabular  crystals 

or  prisms  :  slightly  efflorescent  on  exposure  to  the  air. 
Odor,  Taste,  and  Reaction. — Odorle.ss ;  mild,  saline  taste  :  neutral  reaction. 
Solubility.— U'a^cr.     In  about  4  parts  at  25°C.  (77°F.) ;  in  2  parts  of  boiling  water. 

A /mho/. — Insoluble. 
Tests  for  Identity. — When  heated  to  60°  C.  (140°  F.),  the  salt  begins  to  turn  white  from  loss 
of  water  of  crystallization,  and  when  heated  at  100°  C.  (212°  F.),  it  is  rendered  anhydrous. 
With  sodium  bitartrate  T.S.  the  concentrated  aqueous  solution  yields  a  white,  crystalline 

precipitate. 
The  color  of  the  precipitate  produced  by  the  addition  of  ferric  chloride  T.S.  to  the  diluted 
aqueous  solution  of  the  salt  is  dark  blue  :  that  produced  by  copper  sulphate  T.S.  is  red- 
dish-brown :  lead  acetate  T.S.  or  silver  nitrate  T.S.  causes  a  white  precipitate. 
Impurities  and  Tests  for  Impurities. —  Carhnnntr.    No  effervescence  should  be  caused  by 
the  addition  of  diluted  sulphuric  acid  to  a  concentrated  solution  of  the  salt. 
FrrrirynniHe.     The  precipitate  produced  by  silver  nitrate  T.S.  in  the  aqueous  solution, 
acidulated  with  nitric  acid,  should  be  of  a  white  color,  without  a  tinge  of  red. 

Uses. — This  salt  is  rarely  employed  medicinally  ;  it  iff.  not  poisonous 
if  pure,  but  the  absence  of  much  acid  in  the  stomach  must  be  assured, 
as  otherwise  hydrocyanic  acid  in  dangerous  quantity  might  be  liber- 
ated. Chemically,  it  is  important  as  furnishing  a  reliable  test  for 
ferric  salts. 

POTASSFF   HYPOPHOSPHIS.  U.S.    Potassium  Hypophosphite 

KPHaOa  =  103.39 

It  should  contain  not  less  than  98  percent,  of  pure  Potassium  Hypophosphite 
[PO.HaOK],  and  should  be  kept  in  well -stoppered  bottles.  Caution  should  be  ob- 
served in  (iisponsinp:  Potassium  Hypophosphite,  as  explosion  is  lial>le  to  occur 
when  it  is  triturated  or  heated  with  nitrates,  chlorates,  or  other  oxidizing  agents. 

Preparation. — When  solutions  of  calcium  hypophosphite  and  po- 
tassium carbonate  are  mixed,  polassiuin  hyi)()i)li»)spliite  and  calcium 
c;irlx)natc  arc  produced  by  double  decomposition,  thus  : 

V.i'2Ur,V(\  -f  K2CO3  =  2KH2POa  +  Ca(X)3 

Caliiiirn  rotaKtrium  ri>taHfiiiiiii  Calciuni 

Hypiil)hi)«phite  ("arlionnte  liypoplicii^hlto  Carlioiiat* 

The  calcium  carbonate  is  removed  by  filtration,  and  the  clear  solu- 
tion is  evaporated  until  a  pellicle  form.s,  after  which  it  is  constantly 
stirred,  with  continuance  of  the  heat,  until  the  salt  granulates.  The 
heat  employed  in  the  evaporation  should  be  kept  considerably  below 
100°  C.  r2l'2°  F. ),  for  fear  of  explosion.  If  the  salt  is  required  to  be 
pure,  it  should  be  dissolved  in  the  granulated  state,  in  official  alcohol, 
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and  the  solution  evaporated  and  then  set  aside  to  crystallize. 

Official  Description. — White,  opaque,  hexagonal  plates,  or  crystalline  masses,  or  a  granular 

powder;   very  delique^fcenl. 
Odor,  Taste,  and  Reaction. — Odorless ;  pungent,  saline  taste ;  neutral  or  slightly  alkaline 

reaction. 
Solubility.—  Water.     In  about  0.5  part  at  25''C.  (77°F.)  ;  in  0..3  part  of  boiling  water. 
Alcohol.     In  7  parts  at  25°C.  (77°F.)  ;  in  3.6  parts  of  boiling  alcohol.  - 
Other  aolvenln.     Insoluble  in  ether. 
Tests  for  identity. — When  heated  in  a  dry  test-tube,  the  salt  at  first  loses  moisture,  and  then 
evolves  spontaneously  inflammable  hydrogen  phosphide  gas,  which  burns  with  a  bright 
yellow  flame. 
The  aqueous  solution  (I  in  2U)  yields,  with  sodium  biturtrate  T.S.,  a  white  crystalline  pre- 
cipitate. 
One  Gm.  of  the  dried  salt,   dissolved  in  about  10  Cc.  of  water  should  not  require  more 
than  1.5  Cc.  of  tenth-noruial  hydrochloric  acid  V.S.  for  neutralization    (methyl-orange 
T.S.  being  used  as  indicator). 
The  diluted  aqueous  solution,  slightly  acidulated  with  diluted  sulphuric  acid,  yields,  with 
silver  nitrate  T.S.,  a  white  precipitate,  which  rapidly  turns  brown  or  black,  owing  to 
the  separation  of  metallic  silver. 
.  On  gently  heating  an  aqueous  solution  of  Potassium  Hypophosphite  with  copper  sulphate 
T.S.,  a  reddish-brown  precipitate  is  formed. 
When  the  aqueous  solution  of  the  salt  (1  in  20),  acidulated  with  hydrochloric  acid,  is  added, 
drop  by  drop,  to  an  excess  of  mercuric  chloride  T.S.,  a  white  precipitate  of  mercurous 
chloride  is  at  first  formed.     On  further  addition  of  an  excess  of  the  Potassium  Hypo- 
phosphite  solution,  the  precipitate  becomes  gray  from  reduction  to  metallic  mercury. 
Impurities  and  Tests  for  Impurities. — Carbonate.    An  aqueous  solution  of  the  salt  (1  in 
20)  should  not  effervesce  upon  the  addition  of  an  acid. 
Heavy  metaln.     An  aqueous  solution  of  the  salt  (1  in  20),  acidulated  with  hydrochloric 
acid,  should  not  respond  to  the  Time-Limit  Test  for  heavy-  metals  (see  U.  S.  P.  Test  No. 
121,  Chap.  LXII). 
Aritenic.     If  5  Cc.  of  an  aqueous  solution  of  Potassium  Hypophosphite  (1  in  10)  be  meas- 
ured into  a  beaker  containing  3  Cc.  of  nitric  acid  diluted  with  about  10  Cc.  of  water,  and 
the  mixture  be  evaporated  to  dryness  on  a  water-bath,  the  residue  shoula  not  respond  to 
the  Modified  (iutzeit's  Test  for  arsenic  (see  U.  S.  P.  Test  No.  17,  Chap.  LXII). 

Uses. — The  ofl&cial  use  made  of  potassium  hypophosphite  is  to 
form  one  of  the  ingredients  of  syrup  and  compound  syrup  of 
hypophosphites  and  the  preparations  into  which  they  enter,  and 
as  an  addition  in  the  process  for  making  diluted  hydriodic  acid.  It 
may  be  given  internally  in  the  dose  of  eight  grains  (0.5  Gm, ). 

POTASSII   lODIDUM.  U.S.    Potassium  Iodide 

KI  =r  164.76 

It  should  contain  not  less  than  99  percent,  of  pure  Potassium  Iodide,  and  should 
be  kept  in  well-stoppered  bottles. 

Preparation. — An  aqueous  solution  of  potassium  hydroxide  ia 
treated  with  iodine  in  slight  excess.  The  result  is  the  formation  of 
two  salts,  potassium  iodide  and  iodate. 

6KOH  +  (12)3  =  5KI  +  KIO3  H-  3H2O 

Potassium  Iodine        Putasaium      Potuasium  Water 

Hydroxide  Iodide  ludate 

By  evaporating  the  solution  to  dryness  the  mixed  salts  are  obtained  ; 
and  if  the  dry  mass  be  exposed  to  a  red  heat,  the  iodate  will  be  con- 
verted into  potassium  iodide,  thus  removing  this  impurity. 

The  mixed  salts,  toward  the  close  of  their  eva]>oration  to  dryness, 
should  be  mixed  with  powdered  charcoal,  which  facilitates  the  tleoxi- 
datiou  of  the  iodate.  This  being  accomplished  by  a  dull  red  heat, 
the  potassium  iodide  is  dissolved  out  of  the  mass,  and  the  solution  is 
set  aside  to  crystallize. 

KIO3  4-  3C  =  KI  +  3CX) 

Pottuwium        Carbuu    PotAwiiiui      Curboo 
lodatu  ludidu      Jlmioxide 


628  THE  POTASSIUM  SALTS 

Potassium  iodide  is  always  crystallized  from  an  alkaliue  solution  if 
the  manufacturer  expects  to  avoid  loss  through  the  discoloration  of 
the  product  from  the  separation  of  free  iodine.  The  othcial  test  per- 
mits the  presence  of  a  small  excess  of  alkali.  * 

official  Description. — Colorless,  transpareot,  translucent,  or  opaque  white,  cubical  crystals, 
or  a  white,  granular  powder.     Permanent  in  dry  air,  and  but  slightly  deliquescent  in 
moist  air. 
Odor,  Taste,  and  Reaction. — Peculiar,  faint,  iodine-like  odor ;  pungent,  saline,  afterwards 

bitter  taste  ;  neutral,  or  .slightly  alkaline  reaction. 
Solubility.— U'fWer.     In  0.7  part  at  25°  C.  (77°  F.)  ;  in  0.5  part  of  boiling  water. 

Ali'ohol.     In  about  12  parts  at  25°  C.  (77°  F.)  ;  in  6  parts  of  boiling  alcohol. 

Other  Ko/reiitH.     In  2.5  parts  of  glycerin. 
Tests  for  Identity. — When  heated,  the  salt  decrepitates.     At  a  low  red  heat  it  fuses,  and  at  a 
bright  red  heat  it  is  volatilized  without  decomposition. 

An  aqueous  solution  of  Potassium  Iodide  (1  in  20)  yields  a  white,  crystalline  precipitate 
with  sodium  bitartrate  T.S. 

If  to  5  Cc.  of  the  aqueous  solution  of  the  salt  (1  in  20)  1  Cc.  of  chlorine  water  be  added, 
iodine  will  be  liberated,  and  impart  to  the  solution  a  light  reddish-brown  color.  On 
agitating  the  mixture  with  a  few  drops  of  chloroform,  the  latter  will  acquire  a  violet 
color. 
Impurities  and  Tests  for  impurities. — Limit  of  alkali.  If  1  Gm.  of  the  salt  be  dissolved 
in  10  Cc.  of  water,  and  O.I  Cc.  of  tenth-normal  sulphuric  acid  V.S.  be  added,  no  color 
should  be  produced  by  the  subsequent  addition  of  a  drop  of  phenolphthalein  T.S.,  even 
after  heating. 

Less  soliih/e  salts.  No  residue  should  be  left  when  1  Gm.  of  the  salt  is  dissolved  in  2  Cc. 
of  diluted  alcohol  of  specific  gravity  0.928. 

Limit  of  inflate.  If  to  0.5  Gm.  of  the  salt,  dissolved  in  10  Cc.  of  distilled  water,  which  has 
previously  been  boiled  and  cooled  in  a  small  flask,  2  drops  of  diluted  sulphuric  acid  (free 
from  sulphurous  and  nitrous  acids)  be  added,  no  distinct  yellow  color  should  appear 
within  half  a  minute. 

Ifeary  metals.  An  aqueous  solution  of  the  salt  (1  in  20),  slightly  acidulated  with  hydro- 
chloric acid,  should  not  respond  to  the  Time-Limit  Test  for  heavy  metals  (see  U.  S.  P. 
Test  No.  121,  Chap.  LXII). 

Limit  of  nitrates  and  nitrites.  If  to  1  Gm.  of  Potassium  Iodide  contained  in  a  test-tube 
of  about  40  Cc.  capacitj',  5  Cc.  of  water,  5  Cc.  of  potassium  hydro.xide  T.S.,  and  about 
0.2  Gm.  of  aluminum  wire  be  added,  and  if,  in  the  upper  portion  of  the  test-tube,  a 
pledget  of  purified  cotton  be  inserted,  and  over  the  mouth  there  be  placed  a  piece  of 
moistened  red  litmus  paper,  then,  if  the  tube  be  heated  upon  a  water-bath  for  fifteen 
minutes,  no  blue  coloration  of  the  paper  should  be  discernible. 

Barium.  Ten  Cc.  of  the  aqueous  solution  of  the  salt  (1  in  20),  when  acidulated  with 
hvdrochloric  acid,  should  not  be  rendered  turbid  by  the  addition  of  1  Cc.  of  potassium 
sulphate  T.S. 

Cyanide.  If  5  Cc.  of  the  aqueous  solution  be  gently  heated  with  one  drop  of  ferrous  sul- 
phate T.S.  and  0.5  Cc.  of  potassium  hydro.xiile  T.8.,  no  blue  color  should  appear  after 
acidulating  the  mixture  with  hydrochloric  acid. 

Limit  1)/  chlorides  and  bromides  and  al/senrr  of  thinsulphate.  If  0.2  Gm.  of  Pota.xsium 
Iodide  be  dissolved  in  2  Cc.  of  ammonia  water  (10  percent.),  ancl  l.'{  Co.  of  tenth-normal 
.silver  nitrate  V.S.  be  ad<led,  then,  after  thoroughly  agitating  and  filtering,  the  filtrate, 
upon  acidifying  with  nitric  aci<l,  shouM  not  become  more  than  slightly  turbid  nor  should 
any  darkening  appear  within  ten  minutes. 
Quantitative  Test. — If  0.5  (Jm.  of  the  well-dried  salt  be  dissolved  in  10  Co.  of  ilislilled  water, 
ami  about  .'{  drops  of  potassium  chromate  T.S.  be  added,  it  shouM  require  not  more  than 
30.8  Cc.  nor  less  than  30  Cc.  of  tenth-normal  silver  nitrate  V.S.  to  produce  a  permanent 
red  color  (corresponding  to  at  lea-st  99  percent,  of  pure  Potassium  Iodide). 

Uses. — Tliis  is  the  most  valuahlc  medicinal  ('()mi)ound  of  iodine,  if 
the  extent  to  which  it  is  employed  is  a  criterion.  It  is  used  as  an 
alterative  in  eiglit-grain  doses  (0.5  Om.)  ;  ;us  an  antisyphilitic,  four 
draclims  (16  Gm. ),  largely  diluted,  may  be  given. 


POTASSII   NITRAS.  U.S.     Potassium  Nitrate 
KNO3  -=:  100.43 
[Nitkk] 
It  flhoulrl  contain  not  lesfl  than  99  percent,  of  pure  Potassium  Nitrate  [NOa-OK], 


and  should  1)C  krpt  in  well-stoppered  bottles. 
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Preparation. — Nitre^  or  Saltpetre^  is  sometimes  a  natural  product ; 
usually,  however,  it  is  produced  artificially  in  what  are  known  as 
nitre  beds,  which  are  made  up  of  earth  and  wood  ashas,  with  animal 
and  vegetable  refuse  ;  these  are  protected  from  rain  by  sheds.  In 
time  the  ammonia,  produced  by  the  decomposition  of  the  organic 
matter  in  the  mixture,  is  oxidized,  nitric  acid  is  formed,  which 
unites  witli  the  potiissium  hydroxide  in  the  wood  allies,  and  potas- 
sium nitrate  is  gradually  formed  ;  this  is  separated  by  lixiviation, 
filtration,  evaporation,  and  crystallization.  It  is  generally  imported 
from  Europe  or  India  in  a  crude  state  and  refined  in  this  country. 

Official  Description. — Colorless,  transparent,  six-sided,  rhombic  prisms,  or  a  white  crystal- 
line powder ;  slightly  hygroscopic  in  moist  air. 
Odor,  Taste,  and  Reaction. — Odorless  ;  cooling,  saline,  and  pungent  taste  ;  neutral  reaction. 
Solubility.—  Water.     In  3.6  parts  at  25°  C.  (77°  F.) ;  in  0.4  part  of  boiling  water. 

Alcohol.     Very  sparingly. 
Tests  for  Identity.— When  heated  to  35.3°  C.  (667.4°  F.)  the  salt  melts.     At  a  higher  tem- 
perature it  is  decomposed,  giving  off  o.xygen  at  first,  and  then   some  of  its  nitrogen, 
leaving  a  residue  of  potassium  nitrate,  nitrite,  and  oxide.     When  thrown  upon  red-hot 
coals,  the  salt  deflagrates. 

With  sodium  bitartrate  T.S.  the  aqueous  solution  (1  in  20)  yields  a  white,  crystalline  pre- 
cipitate. 

If  5  Cc.  of  an  aqueous  solution  (1  in  20)  be  agitated  with  an  equal  volume  of  sulphuric 
acid,  and  the  liquid  be  cooled  and  a  crystal  of  ferrous  sulphate  be  placed  in  the  liquid, 
a  dark  brown  color  should  appear  around  the  crystal. 

If  a  drop  of  diphenylamine  T.S.  be  mixed  with  5  Cc.  of  an  aqueous  solution,  and  sulphuric 
acid  be  slowly  added  so  as  to  form  a  separate  layer,  a  deep  blue  color  will  appear  at  the 
line  of  contact. 
Impurities  and  Tests  for  Impurities. — Heavy  metah\  An  aqueous  solution  of  Potassium 
Nitrate  (1  in  20),  slightly  acidulated  with  hydrochloric  acid,  should  not  respond  to  the 
Time-Limit  Test  (see  U.  S.  P.  Test  No.  121,  Chap.  LXII). 

Iodide.  If  to  10  Cc.  of  the  aqueous  solution  of  the  salt  (1  in  20)  1  Cc.  of  chloroform  be 
added,  and  if  chlorine  water  be  introduced,  drop  by  drop,  with  agitation,  the  chloroform 
should  not  acquire  a  violet  tint. 

Chlorate  and  perchlorate.  No  yellow  color  should  appear  when  0.1  Gm.  of  the  dry  salt  is 
sprinkled  upon  1  Cc.  of  pure  concentrated  sulphuric  acid. 

Uses. — Potassium  nitrate  is  diuretic  and  diaphoretic  in  doses  of 
ten  to  twenty  grains  (0.6  to  1.2  Gm. ).  In  concentrated  solution  it 
is  antiseptic.     It  is  most  largely  used  in  making  gunpowder. 

POTASSM  PERMANQANAS.  U.S.    Potassium  Permanganate 

KMn04  =  156.98 

It  should  contain  not  less  than  99  percent,  of  pure  Potassium  Pemiantjanate 
[MnOa.OK],  and  should  be  kept  in  glass-stoppered  bottles,  protected  from  liglit. 

Potassium  Permanganate,  when  in  concentrated  solution  or  in  the 
dry  condition,  should  not  be  brought  in  contact  with  organic  or  other 
readily  oxidizable  substances. 

Preparation. — This  salt  is  made  by  boiling  a  solution  of  potas- 
sium manganate  with  water. 

SKaMnO*  +  SHaO  =  KaMnaOa  +  MnOsHa  +  4KHO 

Potassium  Water  Totastiium  Manganese  Potassiuin 

Manganato  Pormuuganate  Peroxide  Hydroxide 

Potassium  manganate  is  made  by  heating  manganoso  dioxide  with 
potassium  hydroxide  with  or  without  the  aid  t>f  an  oxidizing  agent 
like  potassium  chlorate;  the  ])otassiuin  hydroxide  liberated  by  the 
reaction  requires  neutralization  with  an  acid  if  all  tlie  permanganate 
is  to  be  obtained,  because  the  lattei-,  in  the  presence  of  au  excess  of 
alkali  remains  in  the  condition  of  manganate. 
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It  may  also  be  made  by  the  electrolysis  of  the  manganate,  the 
products  being  permanganate,  potassium  hydroxide  and  hydrogen. 

Official  Description. — Slender,  monoclinic  prisms,  of  a  dark  purple  color,  almost  opaque  by  > 
transmitted,  and  of  a  blue,  metallic  lustre  by  reflected,  light ;  permanent  in  the  air. 

Odor,  Taste,  and  Reaction. — Odorless ;  taste  at  first  sweet,  but  afterwards  disagreeable  and 
astringent.     Neutral  reaction  in  aqueous  solution. 

Solubility.—  n',tter.     In  about  15  parts  at  25°  C.  (77°  F.)  ;  in  3  parts  of  boiling  water. 
Ahuliul.      Decomposed. 

Tests  for  Identity. — When  heated,  the  salt  decrepitates,  and  at  240°  C.  (464°  F.)  it  decom- 
poses, yielding  oxygen,  potassium  manganate,  and  manganese  dioxide. 
The  aqueous  solution  of  the  salt  is  of  a  deep  violet-red  color  when  concentrated,  and  of  a 
rose  color  when  much  diluted,  and  the  rose  color  is  discharged  by  hydrogen  sulphide, 
ferrous  sulphate,  oxalic  acid,  alcohol,  hydrogen  dioxide,  and  many  other  readily  oxi- 
dizable  substances,  especially  if  the  solution  be  first  rendered  acid  by  sulphuric  acid. 

Impurities  and  Tests  for  Impurities. — If  0.6  (im.  of  Potassium   Permanganate  be  boiled 
with  20  Cc.  of  water  and  4  Ce.  of  alcohol  until   it  is  completely  decomposed,   and  the 
liquid  then  filtered,  the  clear,  colorless  filtrate  may  be  used  for  the  following  tests  : 
Limit  of  sulphate.      If  to  5  Cc.  of  the  filtrate,  acidulated  with   nitric   acid,  barium  chloride 

T.S.  be  added,  not  more  than  a  very  slight  turbidity  should  be  produced. 
Chlui-ide.     In   another  portion  of  5  Cc,  acidulated  with  nitric  acid,  silver  nitrate  T.S. 

should  produce  no  precipitate  or  cloudiness. 
Nitiute.     If  to  another  portion  of  5  Cc.  of  the  filtrate  1   drop  of  diphenylamine  T.S.  be 
added,  and  then  1  Cc.  of  sulphuric  acid  introduced,  so  as  to  form  a  layer  beneath,  no 
blue  color  should  appear  at  the  line  of  contact. 

Quantitative  Test. — If  0.1  Gm.  of  Potassium  Permanganate  be  dissolved  in  100  Cc.  of  dis- 
tilled wiiter,  to  which  1  Cc.  of  sulphuric  acid  and  35  Cc.  of  tenth-normal  oxalic  acidV.S. 
have  been  previously  added,  then  the  addition  of  not  more  than  3.5  Cc.  of  tentb-normai 
potassium  permanganate  V.S.  should  be  required  to  impart  a  permanent  pink  tint. 

Uses. — Potassium  permanganate  is  one  of  the  most  powerful  oxi- 
dizing agents  known,  and  it  is  for  this  reason  that  the  official  cau- 
tionary note  near  the  head  of  this  article  is  pr()i)eiiy  appended.  It 
is  owing  to  the  facility  with  Avhicli  it  jiarts  with  oxygen,  when  in 
contact  with  organic  matter,  that  it  is  useful  as  a  disinfectant ;  hence 
when  used  externally  its  application  by  means  of  lint,  towels,  etc., 
should  be  avoided,  because  its  energy  would  be  spent  upon  these  in- 
stead of  upon  the  part  of  the  body  intended  to  be  affected  by  it. 
Chemically,  it  is  used  as  a  volumetric  test  and  oxidizer,  for  which  it 
is  admirably  adapted  on  account  of  the  distinctness  of  its  color  re- 
actions, although  the  difficulty  of  kee])ing  the  solution  from  partial 
decomposition  through  the  action  of  liglit  and  aii"  is  a  serious  annoy- 
ance and  interfei-t\s  with  the  accuracy  of  the  estimation.  The  dose  is 
one  grain  (0.065  Gm.).  It  has  been  used  successfully  as  an  antidote 
to  morphine  poisoning  and  against  snake  bite.  In  the  latter  Ciise  a 
strong  solution  should  be  injected  into  the  part  which  luis  been  bitten. 


POTASSII  SULPHAS.  U.S.     Potassium  Sulphate 

KaSOi  =  17.S.07 

It  should  contain  not  less  than  99  percent,  of  pure  Potassium  Sulphate  [SO9 
(0K)2l. 

Preparation. — Potassium  sulphate  is  obtained  as  a  by-product  in 
many  chemical  processes,  although  since  the  intrt)duction  of  sodium 
nitrate  as  the  source  of  the  nitrates  it  is  not  produced  very  largely. 
It  is  also  obtained  from  kainite,  the  mineral  found  in  the  Stassfurt 
salt  beds,  which  is  a  double  potassium  and  magnesium  sulphate.  It 
can  be  made  by  decomposing  i)ola.ssiuin  nitrate  with  sulphuric  acid. 

2KNOa  +  H2SO4  =  KaS04  +  2HNOa 

PntAMium  Sulphuric  Potamium  Nitric 

NltTstD  Arid  »ulph«te  Acid 
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Official  Description. — Hard,  colorless,  transparent,  six-sided,  rhombic  prisms  terminated  by 

pyramids,  or  a  white  powder  ;  permanent  in  the  air. 
Odor,  I'aste,  and  Reaction. — Odorless  ;  somewhat  bitter,  saline  taste ;  neutral  reaction  in 

aqueous  solution. 
Solubility. —  Wnifr.     In  about  9  parts  at  25°  C.  (77°  F.)  ;  in  4  parts  of  boiling  water. 

Ah'ohiil.      In.soluhle. 
Tests  for  Identity. — When  heated,  the  crystals  decrepitate.     At  a  bright  red  heat  they  fuse, 

and  at  a  white  heat  the  salt  suffers  partial  decomposition. 
The  aqueous  solution  is  neutral  to  litmus  paper. 
The  saturated  aqueous  solution  of  the  salt  yields  a  white,  crystalline  precipitate  with  excess 

of  sodium  bitartratc  T.iS. 
An  aqueous  solution  of  the  salt  (1  in  20)  yields  with  barium  chloride  T.S.  a  heavy  white 

precipitate,  insoluble  in  hydrochloric  acid. 
Impurities  and  Tests  for  Impurities. — Hfury  metnh.    The  aqueous  solution  of  Pota,s.sium 

Sulphate  (1  in  20),  slightly  acidulated  with  hydrochloric  acid,  should  not  respond  to  the 

Time-Limit  Test  for  henvy  mftulH  (sec  U.  S.  P.  Test  No.  121,  Chap.  LXII). 
Arsenic.     Five  Cc.  of  the  aqueous  solution  of  the  salt  (1  in-  10)  should  not  respon<l  to  the 

Modified  Gutzeit's  Test  for  ni-Kenic  (see  U.  .S.  P.  Test  No.  17,  Chap.  LXII). 

Uses. — The  principal  use  for  potassium  sulphate  in  pliarmacy  has 
been  to  act  as  a  diluent  in  powdering  ipecac  and  opium  in  the  so-called 
Dover's  powder.  It  is  well  adapted  for  this  purpose,  for,  on  account 
of  the  hardness  of  the  crystals,  the  ingredients  are  thoroughly  blended 
during  the  time  required  to  produce  a  fine  powder. 


CHAPTEE    XXXIX 

THE  SODIUM  SALTS 

The  sodium  salts  are  generally  more  frequently  used  than  those 
having  potassium  for  their  base,  because  they  are  relatively  cheaper, 
and  are  often  more  soluble.  The  metal  Sodium  is  a  soft,  malleable, 
ductile  solid,  which  must  be  protected  from  the  oxygen  of  the  air  by 
beiug  constantly  immersed  in  petroleum  or  naphtha.  It  is  now 
largely  and  cheaply  made  by  electrolysis. 


Tests  for  Sodium  Salts 

Sodium  may  be  recognized  in  its  salts  by  the  following  reactions  : 

1.  The  intensely  yellow  color  produced  when  even  a  trace  of  a 
sodium  compound  is  introduced  into  a  colorless  flame. 

2.  A  reliable  and  practical  precipitant  is  yet  to  be  discovered  for 
the  sodium  salts,  because  the  compounds  are  generally  very  soluble. 
Neutral  solutions  may  be  precipitated  by  potassium  nietantimoniate  : 
this  reaction,  however,  has  but  a  limited  application. 

3.  Sodium  salts  are  generally  colorless,  and  not  volatile  below  a 
red  heat. 


Official  Sodium  Salts  and  Preparations 


Official  Name 
With  Inorganic  Radicals 

Sorlii  Arsenas 

Arsenas  Exsiccatus 

Bicarbonas 

Bisulphis 

Boras 

Bromidum 

Carbonas  Monohydratus 

Chloras 

Chloridum 
Hydroxidum 

Hypopho.iphis 

lodidum 

Nitras 

Nitris 

Phosphas 

Phospbaa  EfTervoscens 


Pbosphas  Exsiccatus 
Pyropbospbos 

Rulpbaji 
Sulpbis 
Thio.iulpbM 
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PiT'jianition 

By  heatin;;  together  arsenic  trioxide,  sodium  nitrate,  and  sodium 

oarVjonate 
By  dryinj;  sodium  arsenate  until  it  ceases  to  lose  weight 
By  exposing  sodium  carbonate  to  the  action  of  carbon  dioxide 
By  saturating  a  solution  of  sodium  carbonate  with  sulphurous 

acid 
By  purifj'ing  the  native  salt 

By  treating  ferrous  bromide  with  sodium  carbonate 
By  crystallizing  with  agitation  a  concentrated  solution  of  sodium 

carbonate  at  35°  C.  (95°  F.) 
By  double  decomposition  between  sodium  bitartrate  and  potas- 
sium chlorate 
By  evaporating  sea-water  and  purifying 
By  boiling  solution  of  soilium  carbonate  with  calcium  hydroxide 

and  evaporating 
By  double   decomposition  between  calcium  hypophosphite  and 

sodium  carbonate 
By  treating  ferrous  iodide  with  sodium  carbonate 
By  purifying  the  native  salt 
By  decomposing  sodium  nitrate  by  heating  in  contact  with  starch, 

lead,  or  other  reducing  substances 
By  treating  acid  calcium  pliosjihato  with  sodium  carbonate 
Prepared  by   mixing   finely   powdcroil    exsiccated  sodium  phos- 
phate, sodium   bicarbonate,  tartaric  acid,  and  citric  acid,  heat- 
ing until  the  whole  becomes  uniformly  moist,  granulating,  and 
drying 
Made  by  drying  the  phosphate  until  it  ceases  to  lose  weight 
By  heating  sodium  pnosphate  to  redness,  dissolving  and  crystal- 
lizing 
By  treating  common  salt  with  sulphuric  acid 
By  decomposing  sodium  carbonate  with  sulphurous  acid 
By  decomposing  calcium  thiosulphate  with  sodium  sulphate 
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Official  Sodium  Salts  and  Preparations — Continued 


Official  Name 
Liquor  Soda)  Chlorinatae 

Sodii  Arsenatis 
Sodii  liydroxidi 
Sodii  Phosphatis  Composi- 
tus,  Compound  Solution 
of  Sodium  Phosphate 
Trochisci  Sodii  Bicarbonatis 

With  Organic  Radicals 

Sodii  Acetas 
Benzoas 
Citras 
Phenolsulphonas 

Salicylas 
Mistura  Ilhei  et  Sodae 


I'rt-pa  ration 

Double  decomposition  between  chlorinated  lime  and  monohy- 
drated  sodium  carbonate 

1  percent,  solution  of  exsiccated  sodium  arsenate 

By  dissolving  sodium  hydroxide  in  water 

Made  by  dissolving  sodium  phosphate,  sodium  nitrate,  and  citric 
acid  in  distilled  water.  1  Cc.  contains  1  Gm.  of  sodium  phos- 
phate 

Each  contains  three  grains  of  sodium  bicarbonate 


By  decomposing  sodium  carbonate  with  acetic  acid 

By  decomposing  sodium  carbonate  with  benzoic  acid 

By  saturating  a  solution  of  sodium  carbonate  with  citric  apid 

By  double  decomposition  between  barium  phenolsulphonate  and 

sodium  carbonate 
By  decomposing  sodium  carbonate  with  salicylic  acid 
Contains  sodium  bicarbonate 


Unofficial  Sodium  Salts  and  Preparations 


Sodii  Phenolas,  NaCeHsO 

Sodium  Phenolate 
Sodii-Citro-Tartras  Effervescens 

Effervescent  Sodium  Citro-tartrate 


Sodii  et  Ammonii  Phosphas 
NH4NaHP04-f4H20 
Sodium  and  Ammonium  Phosphate 

Sodii  et  Argenti  Thiosulphas 
2Na2S208  +  Ag2S203 
Sodium  and  Silver  thiosulphate 
Sodii  Ethylas,  C2H5NaO 

Sodium  Etlivlate 
Sodii  Ethylsulphas,  CoHsNaSO^  +  H2O 
Sodium    Ethylsulphate,    Sodium    Sulpho- 
vinate 
Sodii  Nitro-Prussidum 

Na2Fe(CN)5NO-|-2Il20 
Sodium  Nitro-Prussido 


Sodii  et  Platini  Chloridum 
2NaCl.PtCl4  +  fill20 

Sodium  and  Platinum  Chloride 
Sodii  Silicas,  Na2Si08 

Sodium  Silicate 


Sodii  Silicofluoriilum,  Na2SiF« 

Sodium  Silico-Fluoride 
Sodii  Stannas,  Na2Sn08 

Sodium  Stannate 
Sodii   Sulphobenzoas,  C6H4(NaS08)C00Na 

Sodium  Sulphobenzoate 
Sodii  Tartras,  Na2C4lU08  +  2H2O 

Sodium  Tartrate 

Sodii  Valeras,  NaCsHgOj 
Sodium  Valerate 


Add  metallic  sodium  to  phenol,  and  allow  it  to 
crystallize 

17  parts  sodium  bicarbonate;  8  parts  tartaric 
acid ;  6  parta  citric  acid.  Mix,  and  place 
in  a  dish  heated  to  about  200°  F.  Stir  con- 
stantly until  a  granular  salt  is  obtained. 
Lastly,  sift  it 

Dissolve  5  parts  crystallized  sodium  pho.«phate 
and  2  parts  ammonium  phosphate  in  20  parts 
hot  water;  then  add  ammonia  water  until  the 
liquid  is  allcaline,  and  crystallize 

Dissolve  freshly  precipitated  silver  oxide  in  a 
solution  of  sodium  thiosulphate,  evaporate 
and  crystallize 

Caustic.  Used  in  alcoholic  solution  :  also  applied 
externally  mixed  with  olive  oil 

Cathartic 


Digest  1  part  potassium  ferrocyanide  with  2  parts 
nitric  acid  and  2  parts  water  until  it  ceases  to 
produce  a  blue  precipitate  with  iron  salts. 
When  cool,  neutralize  the  mother  liquor  with 
sodium  carbonate,  then  collect  the  red  crystals 

Dissolve  3  parts  platinic  chloride  and  5  parts 
sodium  chloride  in  water,  and  evaporate  to 
dryness,  stirring  continually 

Mix  1  part  silica  and  2  parts  dried  sodium  car- 
bonate ;  fuse  in  an  earthenware  crucible,  and 
pour  the  mass  on  a  slab.  Dissolve  in  water, 
lilter,  concentrate,  and  crystallize 

Antiseptic.     A  mild  caustic 

Fuse  tin  ore  with  caustic  soda  and  sodium  nitrate 
Non-poisonous  antiseptic 

Dissolve  fi  parts  tartaric  acid  and  "i  parts  sodium 
bicarbonate,  each  separately,  in  water.  Mix 
solutions,  filter,  concentrate,  and  crystallize 

Saturate  valeric  acid  with  sodium  carbonate 


SODII   HYDROXIDUM.  U.S.    Sodium  Hydroxide 

NaOH  ^  39.76 
[Soda,  Pharm.  1890    Catstic  Soda,  Soda,  Sodu'm  Hydrate] 

It  should  cnntain  not  less  than  90  percent,  of  pure  anhydrou-s  Sodium  Hydroxide, 
and  not  more  than  two  percent,  of  other  inorganic  substances,  with  the  exception 
of  water.     It  should  he  kept  in  well-stoppered  bottles  made  of  hard  glass. 
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Preparation, — Owing  to  tlie  improvements  in  the  manufacture  of 
metallic  sodium  and  the  choai)ening  of  the  product,  sodium  liydroxide 
can  be  found  in  commerce  Mhich  has  been  made  by  oxidizing  the 
metal  by  bringing  it  in  contact  with  water  and  evaporating  the  pure 
solution  of  sodium  hydroxide.  When  the  pure  hydroxide  is  not 
needed,  the  white  caustic  sodium  hydroxide,  in  sticks,  made  by 
evaporating  a  solution  of  sodium  hydroxide  (see  Liquor  Sodii 
Hydroxidi)  and  casting  the  fused  residue  into  moulds,  is  used.  (See 
Potassii  Hydroxidum,  page  513. ) 

official  Description. —  Dry,  white  or  nciirly  white  flakes,  powder,  fused  masses,  or  translucent 
or  opaque,  white  pi-noils.  Exposed  to  the  air  it  rapidly  deliquesces,  absorbs  carbon 
dioxide,  and  becouies  covered  with  a  dry  coating  of  carbonate. 

Odor,  Taste,  and  Reaction. — Odorless;  caustic  taste.  Great  caution  ig  necessary  in  tatting 
and  handling  it,  as  it  rapidly  destroys  organic  tissues.     Alkaline  reaction. 

Solubility. —  Water.     In  about  1  part  at  25°  C.  (77°  F.)  ;  in  0.8  part  of  boiling  water. 
Alciihtil.     Very  soluble. 

Tests  for  identity.— When  heated  to  about  525°  C.  (977°  F.),  Sodium  Hydroxide  melts  to  a 
clear,  oily  liquid,  and  at  a  bright  red  heat  it  is  slowly  volatilized  unchanged.  When 
introduced  into  a  non-luminous  flame,  it  imparts  to  it  an  intense  yellow  color. 

Impurities    and    Tests    for    Impurities. —  Oryanic    matter    and    innolulle    impuritiefi.       The 
aqueous  solution  (1  in  20)  should  be  perfectly  clear  and  colorless,  and 
Limit  of  potassium.     After  being  acidulated  with  acetic  acid,  it  should  yield  no  precipitate 

on  the  addition  of  an  excess  of  tartaric  acid  T.  S. 
Heavy  metals.     The  aqueous  solution  of  Sodium  Hydroxide  (1  in  20),  slightly  acidulated 
with  hydrochloric  acid,  should  not  respond  to  the  Time-Limit  Test  for  heavy  metals  (see 
U.S.  P.  Test  No.  121,  Chap.  LXIl). 
Limit  of  carbonate.     On  adding  a  slight  excess  of  diluted  sulphuric   acid  to  10  Cc.  of  an 
aqueous  solution  of  Sodium  Hydroxide  (1  in  10),  no  distinct  eftervcsccnce  should  occur. 
Limit  of  silicate,  etc.      If  0.7  (Jni.  of  Sodium  Hydroxide  be  dissolved  in  1.5  Cc.  of  water,  and 
the  solution  added  to  10  Cc.  of  alcohol,  not  more  than  a  slight,  white  precipitate  should 
occur  within  ten  minutes. 

Quantitative  Test. — Introduce  about  1  Gm.  of  Sodium  Hydroxide  into  a  stoppered  weighing 
bottle,  and  weigh  accurately.  Dissolve  this  in  about  60  Cc.  of  water,  and  titrate  the 
solution  with  normal  suli)huric  acidV.S.,  using  methyl-orange  T.  S.  as  indicator. 
Multiply  the  number  of  Cc.  of  the  normal  siilphuric  acid  \ .  S.  consumed,  by  3.976,  and 
divide  this  product  by  the  weight  of  the  Sodium  Hydroxide  taken  ;  the  quotient  repre- 
sents the  percentage  of  Sodium  Hydroxide  present. 

Uses. — Caustic  Soda,  as  sodium  hydroxide  is  termed  commercially, 
is  sometimes  preferred  to  the  analogous  potassium  salt,  in  the  belief 
that  it  is  milder  and  less  deliquescent.  It  is  used  pharmaceutical ly  in 
making  solution  of  sodium  liydroxide. 


LIQUOR  SODII   HYDROXIDI.  U.S.     Solution  of  Sodium  Hydroxide 

[LiQUOU    SOD.K,  I'lIAK.M.   1 S90       SoM'TION    OF    SoIIA] 

An  aqueous  solution,  containinf^  alxtiit  5  j)ercent.  of  Sodium  Hydroxide  [NaOH 
39.76]. 

Mitrir  Old  form 

*  Sodium  Hydroxide 56  Om.  1  oz.  av. 

Distilled  Water 944  Om.  1&_»1-.^^ 

To  make 1000  Qm.  1  pint 

Dissolve  the  Sodium  Hydroxide  in  llic  Distilled  Water,  and  add 
Dislill<'d  Water  1o  weigh  1000  Gm.  [»>i-  to  measure,  old  form,  1  pint]. 

The  Sodium  Hydroxide  used  in  this  jnocess  should  be  of  the  full 
strength  aud  (|uality  directed  by  the  PharmaeopoBia  ( i)0  percent. ). 
Sodium  Hyrlioxide  of  any  other  strength,  liowever,  may  be  used, 
if  a  j)io])ortionately  largei-  or  smaller  (|uantity  be  takr-n,  the 
proper   amount    foi-   the    al)ove    formula   being    ascertained    by    di- 
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ndiDg  5040  by  the  percentage  of  absolute  Sodium  Hydroxide  con- 
tained therein. 

Solution  of  Sodium  Hydroxide  should  be  kept  in  bottles  made  of 
green  glass,  and  provided  with  glass  stoppers  coated  with  paraffin  or 
petrolatum. 

This  solution  was  directed  to  be  made  in  the  U.  S.  P.  1890  by 
a  method  similar  to  that  for  preparing  the  solution  of  potassium 
hydroxide  (see  page  514). 

The  sodium  hydroxide  is  obtained  in  Ihis  process  by  decomposing 
the  carbonate  by  heating  it  in  contact  with  an  aqueous  mixture  of 
calcium  hydroxide ;  calcium  carbonate  is  formed,  and  sodium 
hydroxide  remains  in  solution. 

K^aCOg  +  Ca(HO)2  ^  2NaHO  +  CaCOg 

Sodium  Calrium  Soilhiin  ralciiim 

Carbonate  n.vilnixide  Hjdruxide  Carbonate 

Official  Description. — A  clear,  colorless  liquid. 

Odor,  Taste,  and  Reaction. — Odorless ;  very  acrid  and  caustic  taste  ;  strongly  alkaline  re- 
action. 

Specific  Gravity.— About  1.056  at  25°  C.  (77°  F.). 

Tests  for  Identity. —  It  should  conform  to  the  reactions  and  tests  for  an  aqueous  solution  of 
sodium  hydroxide  j;ivcn  uudcr  Sut/ii  Hi/i/roxirliim. 

Quantitative  Test. — To  neutralize  20  (19.9)  (Jni.  of  Solution  of  Sodium  Hydro.xide  there 
should  be  required  about  25  Cc.  of  normal  sulphuric  aciil  V.S..  methyl-orange  T.  S. 
being  used  as  indicator  (each  Cc.  of  normal  sulphuric  acid  V.  S.  indicating  0.2  percent, 
of  absolute  Sodium  Hydroxide). 

Uses. — Solution  of  sodium  hydroxide  is  pii  antacid,  and  is  used  for 
the  same  purposes  and  in  the  same  dose  as  solution  of  potassium  hy- 
droxide (see  page  514). 


SODII  ACETAS.  U.S.    Sodium  Acetate 

NaC2H3(  )a  +  SHaO  —  135.10 
It  should  contain  in  an  uneftinresced  cninlitinn   not  less  than  99.5  percent,  of 

Eure Sodium  Acetate  [Cll3-C"(  )()Na  -f  Slla*  >],  and  should  be  kept  in  well-stoppered 
ottles. 

Preparation. — This  salt  is  obtained  on  the  large  scale  in  the  pro- 
cess for  making  acetic  acid.  For  medicinal  purposes  it  may  be  made 
conveniently  by  saturating  acetic  acid  witli  sodium  carbonate,  filter 
ing  the  solution,  concentrating  it,  and  ohlaiiiing  the  salt  in  crystals. 

2HCaH302  +  Na^COa  =  2NaC2H30a  +  HaO  +  COa 

Arclir,  Sodium  Sixlium  Water  Carbon 

Acid  Carbonate  Acetate  Pioxide 

It  is  sometimes  granulated,  and  in  this  form  it  is  more  convenient 
for  dispensing  purposes  than  the  usual  large  crystals. 

Official  Description. — Colorless,  transparent,  nionodinic  prisms,  or  a  granular,  crystalline 
powder  ;  efflorescent  in  warm,  dry  air. 

Odor,  Taste,  and  Reaction. — Odorle.ss  ;  cooling,  saline  taste.  An  aqueous  solution  (1  in  20) 
should  be  alkaline  to  red  litmus  paper,  hut  shouM  not  affect  phcnolphthalein. 

Solubility.— ir.i/cr.  In  about  1  part  at  25°  C.  (77°  K.)  ;  in  all  proportions  in  boiling  water. 
Mchnl.     In  2."?  parts  at  2,5°  C.  (77°  F.)  :  in  all  proportions  in  boiling  alcohol. 

rests  for  identity.— When  heated  to  (U)°  C.  (140°  F.).  the  .salt  begins  to  liquefy.  At  12.'l°  C. 
(25,"?. 4°  F.)  it  becomes  -Iry  and  anhydrous;  at  ."^IS"  C.  (.509°  F.)  it  is  decomposed,  with 
evolution  of  inflammable.  em])yreumatii'  vapors,  leaving  a  black  residue  of  sodium  car- 
bonate and  carbon,  which  imparts  to  a  non-luminous  llame  an  intense  yellow  color,  gives 
an  alkaline  reaction  with  litmus  paper,  and  etTervesces  with  acids. 
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If  a  few  particles  of  the  salt  be  added  to  a  mixture  of  1  Cc.  of  sulphuric  acid  and  1  Co.  of 
alcohol,  and  heated  to  boiling,  acetic  ether  will  be  formed,  recognizable  by  its  odor. 

On  the  addition  of  a  few  drops  of  ferric  chloride  T.S.,  the  aqueous  solution  (1  in  20)  as- 
sumes a  deep  red  color,  and,  when  boiled,  yields  a  brown,  flocculent  precipitate  of  basic 
ferric  acetate. 
Impurities  and  Tests  for  Impurities.-;;— Limit  of  potassium.    A  saturated  aqueous  solution 
should  not  be  rendered  turbid  by  the  addition  of  sodium  bitartratc  T.S. 

Arsenic.     Five  Cc.  of  the  aqueous  solution  of  the  salt  (1  in  10)  should  not  respond  to  the 
Modified  Gutzeit's  Test  for  arsenic  (see  U.  S.  P.  Test  No.  17,  Chap.  LXII). 

Henry  metals.  The  aqueous  solution  of  the  salt  (1  in  20),  slightly  acidulated  with  acetic 
acid,  should  not  respond  to  the  Time-Limit  Test  for  heavy  metals  (see  U.  S.  P.  Test  No. 
121,  Chap.  LXII). 
Quantitative  Test. — If  1  Gm.  of  Sodium  Acetate  be  thoroughly  carbonized  at  a  temperature 
not  exceeding  red  heat,  and  the  residue  extracted  with  boiling  distilled  water  until  the 
washings  cease  to  react  with  methyl-orange  T.S.,  the  mixed  filtrate  and  washings  should 
require  for  complete  neutralization  not  less  than  14.7  (14.74)  Cc.  of  half-normal  sul- 
phuric acid  V.S.,  methyl-orange  T.S.  being  used  as  indicator. 

Uses. — Sodium  acetate  is  often  preferred  to  potassium  acetate  as  a 
diuretic.  It  is  uot  deliquescent  like  the  latter,  and  is  said  to  be  as 
efficient,  although  milder  in  its  action.  The  dose  is  from  fifteen  to 
sixty  grains  (1  to  4  Gm.). 

SODII  ARSENAS.  U.  S.    Sodium  Arsenate 

NaaHAs04  +  THaO  =  309.84 

It  should  contain  in  an  uneffloresced  condition  not  less  than  98  percent,  of  pure 
Di-sodium-ortho-arsenate  [AsO(OH)  (ONaja  +  7H20],and  should  be  kept  in  well- 
stoppered  bottles. 

Preparation. — A  process  for  this  salt  was  formerly  ofl&cial ;  it  is 
as  follows  : 

Take  of  Arsenious  Acid  (or  Arsenic  Trioxide),  in  fine  powder, 
960  (/rains ^  Nitrate  of  Sodium,  in  fine  powder,  816  grnins ;  Dried 
Carbonate  of  Sodium,  in  fine  powder,  528  grains ;  Distilled  Water, 
boiling  hot,  half  a  innt.  Plaving  mixed  the  powders  thoroughly,  put 
the  mixture  into  a  large  clay  crucible,  and  cover  it  with  the  lid.  Ex- 
pose it  to  a  full  red  heat  until  effervescence  has  ceased  and  complete 
fnsion  has  taken  place.  Pour  the  fused  salt  on  a  porcelain  slal).  an<l  ;is 
soon  as  it  has  solidified,  and  while  it  is  still  warm,  put  it  into  the  hot 
water,  and  stir  until  it  is  dissolved.  Filter  the  solution,  and  set  it 
aside  to  crystallize.  Drain  the  crystals,  and,  having  dried  them 
rapidly  on  filtering  paper,  keep  them  in  a  well -stoppered  bottle. 

The  rationale  of  this  process  is  that  when  arsenic  trioxide,  sodium 
nitrate,  and  sodium  carbonate  are  fused  together,  sodium  pyroarse- 
nate  is  formed,  while  nitrous  anhydride  and  carbon  dioxide  escape 
as  gases. 

AsaOs  +  2NaN03  +  NaaCOg  =  Na^AsgO,  +  N2O3  -f  C^Oa 

Arwinic  ScNliiim  Soilium  Sdiliuni  NitmiiH  Piirlion 

Trioxido  Nilnitii  ('arlinimtp  ryronrwiiiito  Aiiliydrido       Dioxiilo 

Sodium  pyroarsenate  is  converted  into  the  orlhoarsenate  (the  offi- 
cial salt)  by  dissolving  the  former  in  water,  filtering  the  solution, 
and  crystallizing. 

Nf^AsaO,  +  15HaO  =  2(NaaHAs04,7H20) 

8(Kliiim  Water  Sodium 

Pyroaroenato  Ortluxirsenate 

Official  Description. — Colorless,  transparent,  monoclinic  prisms ;  efflorescent  in  dry  air,  an(T 

"'iiiiowliiit  drliqiipflcent  in  moist  air. 
Odor  and  Taste. — Odorless  ;   mild,  alkalino  taate.     Caution  ihould  be  used  in  tattiny  this  salt, 

a*  it  is  very  poisonous. 
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Solubility. —  Water.     In  1.2  parts  at  25°  C.  (77°  F.),  and  very  soluble  in  boiling  water. 

Alcolii)/.  Vcr^'  sparingly  soluble  in  cold,  but  nearly  insoluble  in  boiling  alcohol. 
Tests  for  identity. — When  gently  heated,  the  salt  loses  5  molecules  of  water  (28.8  percent.), 
and  is  converted  into  a  white  powder.  At  148°  C.  (298.4°  F.)  it  loses  all  of  its  water  of 
crystallization,  at  a  higher  temperature  the  salt  fuses,  and  at  a  red  heat  it  is  converted 
into  pyroarsenate. 
Sodium  Arsenate  should  respond  to  the  tests  of  identity  and  purity  prescribed  under  Sodii 
Arsenas  Exsiccntus. 

Uses. — The  only  advantage  in  using  this  salt  in  preference  to  arse- 
nic trioxide  is  that  the  practitioner  is  more  apt  to  get  it  of  uniform 
quality  ;  their  properties  are  identical.  The  dose  is  from  one-twelfth 
to  one-third  of  a  grain  (0.005  to  0.02  Gm.;. 

SODII   ARSENAS   EXSICCATUS.  U.S.    Exsiccated   Sodium  Arsenate 

Na2llAs04  =  184.68 
It  should  contain  not  less  than  98  percent,  of  pure  anhydrous  Di-sodium-ortho- 
arsenate  [AsO(OH)  (0Na)2]. 

Sodium  Arsenate  Crystals,  a  sufficient  quantity 

Break  the  crystals  into  small  fragments,  and  allow  them  to  effloresce 
at  a  temperature  between  40°  and  50°  C.  (104°  and  122°  F.)  until 
they  are  completely  disintegrated  ;  then  gradually  increase  the  tem- 
perature to  150°  C.  (.302°  F. ),  and  continue  the  drying  until  the  prod- 
uct ceases  to  lose  weight.  Eeduce  it  to  a  fine  powder,  and  transfer 
it  to  diy,  well-stoppered  bottles. 

Official  Description. — An  amorphous,  white  powder ;  permanent  in  dry  air. 

Odor  and  Taste. — Odorless  ;  mildly  alkaline  taste.     It  should  be  tasted  with  great  caution, 
(IK  the  unit  is  very  poisonous. 

Solubility. —  Water.     In  .3  parts  at  25°  C.  (77°  F.),  and  very  soluble  in  boiling  water. 
Alriihnl.     Very  sparingly  in  cold,  but  nearly  insoluble  in  boiling  alcohol. 

Tests  for  Identity. — AVhen' heated  to  150°  C.  "(302°  F.),  the  salt  should  not  lose  weight;  at 
re<l  heat  it  is  converted  into  pyroarsenate.  It  imparts  an  intense  yellow  color  to  a  non- 
luminous  flame. 
The  aqueous  solution  of  the  salt  (1  in  20)  yields  a  white  precipitate  with  barium  chloride 
T.S.,  or  with  calcium  chloride  T.8.,  and  a  dark  red  precipitate  with  silver  nitrate  T.S., 
all  of  which  precipitates  are  soluble  in  nitric  acid. 
If  0.5  Cc.  of  an  aqueous  solution  (1  in  20)  be  mixed  with  2  Cc.  of  hydrochloric  aoicl.  and  a 
drop  of  this  mixture  be  placed  upon  a  bright  piece  of  copper-foil,  then,  upon  applying  a 
gentle  heat,  a  dark  stecl-grav  film  will  be  deposited  upon  the  copper. 

Impurities  and  Tests  for  Impurities. — Arseuite.  If  to  2  Cc.  of  an  aquqous  solution  (1  in  20), 
5  Cc.  of  tenth-normal  silver  nitrate  V.S.  be  added,  and  the  precipitate  redissolvcd  by  a 
slight  excess  of  ammonia  water,  no  black  precipitate  of  reduced  silver  should  appear  on 
boiling. 
Lead,  eopper,  iron,  etc.  If  to  5  Cc.  of  an  aqueous  solution  (1  in  100),  1  Cc.  of  ammonium 
sulphide  T.S.  be  added,  no  dark  coloration  should  appear. 

Uses. — Exsiccated  Sodium  Arsenate  is  used  in  making  the  official 
solution  (see  Liquor  Sodii  Arsenatis).  Tlie  advantage  in  using  it  in 
preference  to  sodium  arsenate  is  that  greater  definiteness  is  secured  ; 
the  latt/cr  salt  as  found  in  commerce  is  more  or  less  eltloresced,  and 
the  solution  if  made  from  it  would  be  variable  in  its  arsenical 
strength.  Sixty  parts  of  exsiccated  arsenate  represent  100  parts  of 
the  official  crystallized  salt. 

SODII   BENZOAS.  T.S.    Sodium  Benzoate 

NaC7ll502  =  143.01 
•    It   should    contain    not    less    than   99    percent,   of    ]iure    Sodium    Benzoate 
[Celle.COONa],  and  should  be  kept  in  well-stoppered  bottles. 

Preparation. — Benzoic  acid  is  added  to  a  hot  concentrated  solution 
of  pure  sodium  carbonate  until  effervescence  ceases.     The  solution 
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is  evaporated,  cooled,  and  allowed  to  crystallize,  or,  preferably,  evap- 
orated to  dryness  and  granulated. 

2HC7H6O2  +  :N^a^C03  =  2NaC7H502  +  COa  +  H2O 

Benzoic  Acid  Sodium  Sodium  Carbon  Water 

Carbonate  Benzoate  Dioxide 

The  yield  of  granulated  salt  is  about  one  and  one-third  times  the 
ciuantity  of  benzoic  acid  used. 

official  Description.^ — A  white,  amorphous,  granular  or  crystalline  powder;  permanent  in 
the  air. 

Odor,  Taste,  and  Reaction,  Odorless ;  sweetish,  astringent  taste ;  neutral  or  slightly  alka- 
line in  aqueous  solution. 

Solubility. —  Water.     In  1.6  parts  at  2.")°  C.  (77°  F.) ;  in  i..3  parts  of  boiling  water. 
A'rohr,/.     In  43  parts  at  26°  C.  (77°  F.)  ;  in  12  parts  of  boiling  aleohol. 

Tests  for  Identity. — When  heated,  the  salt  melts,  emits  vapors  having  the  odor  of  benzoic 
acid,  then  chars,  and  finally  leaves  a  residue  of  sodium  carbonate  and  carbon.  To  a  non- 
luminous  flame  it  imparts  an  intense  yellow  color. 
If  a  few  drops  of  ferric  chloride  T.S.  be  added  to  an  aqueous  solution  of  the  salt,  a  salmon- 
colored  precipitate  will  be  deposited. 
If  .5  Cc.  of  diluted  sulphuric  acid  be  added  to  a  solution  of  1  Gm.  of  the  salt  in  10  Cc.  of 
water,  a  white  precipitate  of  benzoic  acid  will  be  produced,  which,  after  being  thoroughly 
washed,  should  conform  to  the  tests  of  purity  given  under  Aridnm  Jiemniciim. 

Impurities  and  Tests  for  Impurities. — Hiaiy  wriah.  If  an  aqueous  solution  of  the  salt 
( 1  in  20)  be  acidulated  with  hydrochloric  acid  and  filtered,  the  filtrate  should  not  respond 
to  the  Time-Limit  Test  for  hinry  iiirtn/s  (see  V.  8.  P.  Test  No.  121,  Chap.  LXII). 

Quantitative  Test. — If  1  (Jm.  of  dry  Sodium  IJenzoate  be  thoroughly  ignited  at  red  heat,  and 
the  residue  extracted  with  boiling  distilled  water,  until  the  washings  cease  to  react  with 
methyl-orange  T.S.,  the  mixed  filtrate  and  washings  should  require  for  complete  neutral 
ization  not  less  than  1.3.85  Cc.  of  hall'-norinal  hydrochloric  acid  \'.8.,  methyl-orange  T.S. 
being  used  as  indicator. 

Uses. — Sodium  ))cnzoate  lias  been  prescribed  as  a  remedy  in 
I)litliisis,  diphtheria,  and  similar  complaints,  in  fifteen-grain  dose.s 
(1  Gm. ).     It  is  employed  also  in  rheumatism. 


SODII  BICARBONAS.  U.S.    Sodium  Bicarbonate 

NalIC03^8.S.4.S 

It  should  contain  not  less  tlian  99  percent,  of  pure  Sodium  Bicarbonate  [CO- 
(OH)(ONa),  and  should  be  kept  in  Avell-clo.^ed  vessels,  in  a  rool  place. 

All  the  processes  for  making  this  iini>ortant  salt  of  sodium,  with 
one  exception,  consist  in  the  iidditioii  of  carbon  dioxide  to  sodium 
carbonate.  This  ojjcralion  cannot  be  ('arricd  on  juotitably  upon  the 
small  scale  ;  henc«  it  is  mo.st  advantageous  for  the  ])liarmacist  to  buy 
commeicial  sodium  bicarlxmate  and  ])urify  it  for  dispensing  purpost\s 
(see  page  5.'}f>).  Sodium  carbonate  contains  ten  mohM-ulcs  of  water 
of  crystallization  ;  sodium  bicarbonate^  contains  none,  lience  provi- 
sion must  be  made  lor  the  escape  of  this  wat<M',  which  is  thrown  out 
of  cfmil)iiiati(»n  duiing  the  pioeess  of  <'arbonatiug.  The  crystallized 
sodium  carl)oiiat<'  is  placed  n])on  false  bottoms  in  chambers  arranged 
BO  that  the  water  can  escape  as  it  is  libeiated. 


Na^COa  +  COa  +  HaO  ^ 

2HNarO. 

Sodhim               Carbon          Water 

Sixliuni 

f'arlionnte              Pinxidi' 

niiarl)i>nftt(> 

Sodium  bicar]>onate  is  more  largely  ])re])are(I  by  the  ammonia-soda 
procf'xs,  or  Si>lraif''s,  as  it  is  usually  callecl.  In  this,  caibon  dioxide 
is  j»as,se(l   into  a  solnlion  of  conunon   salt    in  ammonia  water,  double 
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decomposition  ensues,  sodium  bicaibouule  is  precipitated,  and  ammo- 
nium chloride,  being  very  soluble,  remains  in  solution. 

NaCl  +  NH3  +  CO2  +  H2O  =  HNaCOa  +  NH4CI 

Sodium  Ammouia         Carbon  Water  Sodium  Animoniiim 

Chloride  Dioxide  Bicarbonate  Chloride 

Sodium  bicarbonate  is  still  found  in  the  market  containing  small 
quantities  of  imi)urities  and  having  a  disagreeable  alkaline  taste,  and 
it  should  be  purified. 

This  purification  amounts  to  nothing  more  than  wa.shing  the  salt 
with  distilled  w^ater.  The  common  impurities,  sodium  carbonate, 
chloride,  and  sulphate,  and  ammonium  salts,  are  much  more  soluble 
than  the  bicarbonate,  and  they  are  easily  dissolved  out,  without  any 
serious  loss  of  the  bicarbonate.  Diluted  alcohol  is  sometimes  substi- 
tuted for  water  for  washing  out  the  carbonate.  (See  official  test  for 
limit  of  carbonate. ) 

official  Description. — A  white,  opaque  powder ;  permanent  in  dry  air,  but  slowly  decomposed 
in  moist  air. 

Odor,  Taste,  and  Reaction. — Odorless;  cooling,  mildly  alkaline  taste.  The  solution,  when 
freshly  prepared  with  cold  distilled  water,  without  shaking,  gives  a  slightly  alkaline 
reaction  with  litmus  paper.  The  alkalinity  increases  by  standing,  agitation,  or  increase 
of  temperature. 

Solubttity.— Water.     In  12  parts  at  15°  C.   (59°  F.)  ;    above  this  temperature  the   solution 
gradually  loses  carbon  dio.xide,  and  at  boiling  heat  the  salt  is  entirely  converted  into 
normal  carbonate. 
Alcohol.     Insoluble. 

Tests  for  Identity. — When  heated,  the  salt  is  decomposed  into  normal  carbonate,  water,  and 
carbon  dioxide,  and  finally,  at  100°  C.  (212°  F.),  loses  about  36.5  percent,  of  its  weight. 
At  a  bright  red  heat  it  melts.     To  a  non-luminous  flame  it  imparts  an  intense  yellow 
color. 
With  acids  the  solution  effervesces  strongly. 

If  Sodium  Bicarbonate  be  heated  in  a  test-tube,  no  odor  of  ammouia  should  be  evolved. 
If  1  Gm.  of  the  salt  be  dissolved  in  I'J  Cc.  of  water,  it  should  yield  a  perfectly  clear  and 
colorless  solution,  leaving  no  residue. 

Impurities  and  Tests  for  Impurities. —  Lintlt  of  carbonate.     If  1  Gm.  of  the  salt  be  dissolved 

without  agitation  in  20  Cc.  of  water,  at  a  temperature  not  exceeding  15°  C.  (59°  F.), 

and  0.2  Cc.  of  normal  hydrochloric  acid  and  2  drops  of  phenolphthalein  T.S.  be  added, 

a  red  tint  should  not  appear  immediately. 

Sulphoci/imate.     If  5  Cc.  of  an  aqueous  solution  (1  in  20)  be  slightly  supersaturated  with 

hydrochloric  acid,  the  liquid  .should  not  be  colored  red  by  a  drop  of  ferric  chloride  T.S. 
Heavy  metah.     The  aqueous  .solution  of  the  salt  (I  in  20),  slightly  acidulated  with  hydro- 
chloric acid,  should  not  respond  to  the  Time-Limit  Test  for  hcary  metals  (see  U.  S.  P. 
Test  No.  121,  Chap.  LXII). 

Quantitative  Test. — Two  dm.  of  Sodium  I5icarb(mate  should  require  for  complete  neutraliza- 
tion not  less  than  2.*?.7  (23.74)  Cc.  of  normal  sulphuric  acid  V.S.,  methyl-orange  T.S. 
being  used  as  indicator. 

Uses. — If  official  sodium  bicarbonate  were  universally  used,  the 
preparations  into  which  the  commercial  article  now  enters  would  be 
largely  deprived  of  the  disagreeable,  bitter  taste  which  is  caused  by 
the  presence  of  carbonate.  Sodium  bicarbonate  is  largely  used  as  a 
safe  antacid,  in  doses  of  ten  to  fifteen  gi-aius  (0.(>  to  1  Gm. ).  It  is 
preferably  administered  in  carbonic  acid  water,  and  the  draught  is 
popularly  known  as  "extra  soda,"  The  misnomer  is  caused  by  the 
erroneous  use  of  the  term  "soda  water." 


SODII   BISULPHIS.  U.S.     Sodium  Bisulphite 

NaHSCJa  -=  103.35 

It  should  contiiin  not  less  than  90   fttrcent.  of  pure  Sodium  Bisulphite,  and 
should  be  kept  in  a  cool  place,  in  small,  romjiletely  tilled,  well -stoppered  hottles. 
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Preparation. — The  acid  sodium  sulphite  is  used  in  solution  in  the 
arts,  but,  owing  to  its  unstable  character,  it  is  inferior  to  the  normal 
sulphite.  It  is  prepared  by  passing  sulphurous  acid  gas  into  a  solu- 
tion of  sodium  carbonate  until  saturation  takes  place  and  all  the  car- 
bon dioxide  is  expelled ;  the  liquid  is  then  evaporated,  and  the 
crj^stals  which  form  on  cooling  are  washed  and  dried. 

Na^COa  +  2H2SO3  =  2NaHS03  +  CO2  +  H2O 

Sodium  Sulpliurous  Sodium  Carlioii  Water 

Carbonate  Acid  Bisulphite  Dioxide 

It  is  converted  by  exposure  to  the  air  into  sulphate  and  carbonate. 
It  is  largely  manufactured  for  use  in  the  arts  as  an  anticfilo);  to  neu- 
tralize the  effects  of  the  chlorine  used  in  bleaching  fabrics. 

Official  Description. — Opaque,  prismatic  crystals,  or  a  granular  powder  ;  exposed  to  the  air 
it  loses  sulphur  dioxide,  and  is  gradually  oxidized  to  sulphate. 

Odor,  Taste,  and  Reaction. — Exhaling  an  odor  of  sulphur  dioxide,  and  having  a  disagree- 
able, sulphurous  taste;   acid  reatrtion  in  aqueous  solution. 

Solubility. —  Wnirr.     In  3.5  parts  at  25°  C.  (77    F.) ;  in  about  2  parts  of  boiling  water. 
Alcohol.     In  70  parts  at  25°  C.  (77°  F.)  ;  in  49  parts  of  boiling  alcohol. 

Tests  for  Identity. — When  strongly  heated,  the  salt  decrepitates,  emits  vapors  of  sulphur 
and  of  sulphur  dioxide,  and  leaves  a  residue  of  sodium  sulphate.  To  a  non-luminous 
ilaine  it  imparts  an  intense  yellow  color. 
On  the  addition  of  hydrochloric  or  sulphuric  acid,  an  aqueous  solution  of  the  salt 
evolves  sulphur  dioxide,  which  is  recognized  by  its  odor,  and  by  its  blackening  a  strip 
of  paper  dipped  into  mcrcurous  nitrate  T.S.  and  held  over  the  escaping  gas. 

Impurities  and  Tfests  for  Impurities. —  Thiosulphate.  If  1  Gm.  of  Sodium  Bisulphite  be 
dissolved  in  10  Cc.  of  diluted  nitric  acid,  and  the  solution  heated  sufficiently  to  expel 
the  gases,  the  liquid  should  not  become  turbid. 
Heaiy  metals.  If  1  Gm.  of  the  salt  be  dissolved  in  20  Cc.  of  diluted  hydrochloric  acid, 
and  heated  sufficiently  to  expel  the  sulphur  dioxide,  the  remaining  solution,  after  being 
restored  to  its  original  volume,  should  not  respond  to  the  Time-Limit  Test  for  heavy 
metah  (see  U.  S.  P.  Test  No.  121,  Chap.  LXII). 

Quantitative  Test. — If  to  60  Cc.  of  tenth-normal  iodine  V.S.,  measured  from  a  burette  into 
a  glass-stoppered  vial  (of  about  100  Cc.  capacity),  0.2.')  Gm.  of  finely  powdered  crystals 
of  Sodium  liisulphite  be  added,  the  solution  allowed  to  stand  for  about  an  hour,  and 
shaken  at  frequent  intervals,  then  the  addition  of  not  more  than  6.45  Cc.  of  tenth-nor- 
mal sodium  thiosulphate  V.S.  should  be  required  to  decolorise  the  solution. 

Uses.— Sodium  bisulphite  is  used  as  an  antiseptic  and  antiferment, 
in  doses  of  five  to  ten  grains  (0.3  to  0.6  Gm. ).  The  sulphite,  how- 
ever, is  usually  preferred.  Its  solution  is  also  used  in  volumetric 
analysis. 

SODII   BORAS.  U.S.     Sodium  Borate 

Na2B407  ^    IOH2O  =  379.82 

It  should  contain  in  the  unelHoresced  condition  not  less  than  99  percent,  of 
pure  sodium  tetraborate,  and  should  be  kept  in  well-stoppered  bottles. 

Preparation. — This  salt  is  found  in  immense  quantities  in  Califor- 
nia as  a  crystalline  (lei)()sit  at  (Mear  Lake  and  near  l)<'ath  Valley.  It 
is  probable  that  this  will  continue  to  be  the  j)riiicipal  sou i-ce  of  borax 
for  many  ywirs  to  come.  The  process  of  pnritication  consists  simply 
in  picking  the  large  and  perfect  crystals  out,  washing  them,  and  lix- 
iviating the  eurth,  which  is  strongly  impregnated  with  borax,  evapo- 
rating the  solution,  and  crystallizing.  It  is  sometimes  called  hihorate 
of  nodiiDti.  It  is  also  I'onnd  as  ralrimii  horatf\  or  "cotton  balls,"  in  the 
boiax  niin<'sof  (/alifornia,  and  sodinm  boiat<'  is  obtained  by  double 
<l«'conipo.sition  bytrrafing  thr  solution  of  calcinni  borate  with  sodium 
carl>onate.  Jiora.x  is  found  nati\c  in  Thibet,  Persia,  andothn-  local- 
ities.    It  is  sometimes  called  tmcal.     Crude  boric  acid,  obtainetl  from 
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Tuscany,  is  fused  with  dried  sodium  carbonate,  and  a  hot  solution  of 
the  residue  is  crystallized  in  order  to  produce  borax. 

Official  Description. — Colorless,  transparent,  monoclinic  prisms,  or  a  white  powder;  slightly 

efflorescent  in  warm,  dry  air. 
Odor,  Taste,  and  Reaction. — Inodorous;  sweetish,  alkaline  taste.  An  aqueoa^  solution  (1 
in  20)  colors  red  litmus  paper  blue,  and  yellow  turmeric  paper  reddish-brown.  After 
being  acidulated  with  hydrochloric  acid,  the  solution  colors  blue  litmus  paper  red  ; 
yellow  turmeric  paper  remains  unchanged  at  first,  but  on  drying,  becomes  brownish-red, 
and  this  color  is  temporarily  changed  to  bluish-black  by  moistening  with  ammonia 
water. 
Solubility.— UV/^^r.     In  17  parts  at  25°  C.  (77°  F.);  in  0.5  part  of  boiling  water. 

Alcohol.     Insoluble. 

Other  soIrentH.     In  1  part  of  glycerin  at  80°  C.  (176°  F.). 
Tests  for  Identity. — When  heated,  the  salt  at  first  loses  part  of  its  water  of  crystallization, 
then  melts,  and,  when  further  heated,  swells  up  and  forms  a  white,  porous  mass. 

At  a  red  heat  it  loses  all  of  its  water  of  crystallization  (47  percent.),  and  fuses  to  a  color- 
less glass.     To  a  non-luminous  flame  it  imparts  an  intense  yellow  color. 

If  a  drop  of  the  solution  of  Sodium  Borate  in  glycerin  be  held  in  a  non-luminous  flame,  a 
transient  bright  green  color  will  appear. 

If  a  slight  excess  of  diluted  sulphuric  acid  be  added  to  a  hot,  saturated,  aqueous  solution 
of  the  salt,  shining,  scaly  crystals  of  boric  acid  will  separate  on  cooling,  which,  when 
dissolved  in  alcohol  and  the  liquid  ignited,  impart  a  green  color  to  the  flame. 

With  21  Cc.  of  water,  1  Gm.  of  Sodium  Borate  should  yield  a  perfectly  clear  and  colorless 
solution,  leaving  no  residue. 
Impurities  and  Tests  for  Impurities. — Carbonate  or  bicarbonate.     The  aqueous  solution 
(1  in  20)  should  not  effervesce  with  acids. 

Heavy  metalx.  The  aqueous  solution  of  the  salt  (1  in  20),  slightly  acidulated  with  hydro- 
chloric acid,  should  not  respond  to  the  Time-Limit  Test  for  heavy  metalx  (see  U.  S.  P. 
Test  No.  121.  Chap.  LXII). 

Phosphate.  The  aqueous  solution  (1  in  20)  should  not  be  rendered  turbid  by  magnesia 
mixture. 

Nitrate.  If  1  Gm.  of  the  salt  be  dissolved  in  20  Cc.  of  diluted  sulphuric  acid  by  the  aid  of 
heat,  and  3  drops  of  indigo  T.S.  be  added,  the  blue  color  should  not  be  discharged  after 
heating  for  ten  minutes  on  a  water-bath. 

Uses — Borax,  as  it  is  almost  universally  called,  is  antacid  and  diu- 
retic. It  enters  into  many  mouth  washes,  and  is  frequently  applied 
in  the  form  of  powder  to  ulcers  in  the  mouth,  for  which  purpose  it  is 
admirably  adapted,  being  mildly  alkaline  and  not  A'ery  soluble.  It 
is  used  enormously  in  the  household  as  an  ingredient  in  soaps, 
cleansers,  etc.  Pharmaceutically,  it  is  frequently  used  in  small 
quantity  to  whiten  ointments,  particularly  the  ointment  of  rose  water. 
It  is  used  for  this  purpose  by  dissolving  it  in  water,  and  incorporating 
the  solution.     The  dose  is  eight  grains  (0.5  Gm.). 

SODII  BROMIDUM.  U.  S.    Sodium  Bromide 

NaBr=  102.24 

It  should  contain,  when  dried,  not  less  than  97  percent,  of  pure  Sodium  Bro- 
mide, and  should  be  kept  in  well-stoppered  bottles. 

Preparation. — The  process  most  used  in  making  this  salt  is  by  de- 
composing  ferrous  bromide  by  treating  it  with  sodium  carbonate. 
The  ferrous  bromide  is  made  by  acting  on  iron  wire  with  bromine  in 
the  presence  of  water,  and,  after  filtering  the  solution,  adding  solu- 
tion of  sodium  carbonate.     The  reaction  may  be  thus  expressed  : 

FeBra  +  Ka^COa  =  2NaBr  +  FeCOg 

Ferrous  Sodium  Sodium  Ferrous 

Bromide  Carbonate  Bromide  Carbonate 

Sodium  bromide  may  also  be  made  by  first  producing  ammonium 
bromide  by  treating  a  solution  of  ammonia  with  bromine  (see  Am- 
manii  Bromidum),  and  then  by  double  decomposition  with  sodium 
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carbonate,  forming  sodium  bromide  and  ammonium  carbonate.  The 
solution,  by  careful  evaporation  and  granulation,  may  be  made  to 
yield  sodium  bromide,  while  ammonium  carbonate,  being  composed 
of  volatile  compounds,  is  dissipated  by  the  amount  of  heat  used  to 
granulate  the  sodium  salt. 

Official  Description. — Colorless  or  white,  cubical  crystals,  or  a  white,  granular  powder.     It 

absorbs  luoisturc  from  the  air  without  deliquescing. 
Odor,  Taste,  and  Reaction. — Odorless ;  saline,  slightly  bitter  taste.     The  aqueous  solution 

(1  in  20 J  is  neutral  or  has  a  faintly  alkaline  reaction. 
Solubility.—  Water.     In  about  1.7  parts  at  25°  C.  (77°  F.)  ;  in  0.8  part  of  boiling  water. 

Mr,,h„l.     In  12.5  parts  at  25°  C.  (77°  F.)  ;  in  11  parts  of  boiling  alcohol. 
Tests  for  Identity. — When  heated  to  a  bright  red  heat,  the  salt  melts,  and,  at  a  somewhat 

higher  temperature,  slowly  volatilizes  without  decomposition.     To  a  non-luminous  flame 

it  imj)arts  an  intense  yellow  color. 
Silver  Xitrate  T.S.  added  to  a  c(jncentrated  aqueous  solution  produces  a  yellowish-white 

precipitate,  insoluble  in  nitric  acid  and  in  a  moderate  e.xcess  of  ammcjnia  water. 
Impunties  and  Tests  for  Impurities. — Limit  of  idhati.     If  1  Gm.  of  the  salt  be  dissolved  in 

10  Cc.  of  water  and  0.1  Cc.  of  tenth-normal  sulphuric  acid  V.S.  be  added,  no  color  should 

be  produced  by  the  subsequent  addition  of  a  drop  of  phenolphthalein,  T.S.,  even  after 

boiling. 
loJiflc.     If  to  10  Cc.  of  the  aqueous  solution  of  the  salt  (1  in  20)  1  Cc.  of  chloroform  be 

added,  and  then  chlorine  water  which  has  been  diluted  with  an  equal  volume  of  water  be 

cautiously  introduced,  drop  by  drop,  with  constant  agitation,  the  liberated  bromine  will 

dissolve  in  the  chloroform,  imparting  to  it  a  j'cllow  to  orange  color,  free  from  any  violet 

tint. 
Henry  metnh.     The  aqueous  solution  of  Sodium  Bromide  (1  in  20),  slightly  acidulated  with 

hvdrochloric  acid,  should  not  respond  to  the  Time-Limit  Test  for  henry   metnh  (see 

U.S.  P.  Test  Sc.  121.  Chap.  LXII). 
Rrnmntr.     If  diluted  sulphuric  acid  be  dropped  upon  some  of  the  powdered  salt,  no  yellow 

color  should  appear  at  once. 
Rnrium.     Ten  Cc.  of  the  aqueous  solution  of  the  salt  (1  in  20),  when  acidulated  with 

hydrochloric  acid,  should  not  be  rendered  turbid  by  the  addition  of  1  Cc.  of  potassium 

sulphate  T.S. 
Quantitative  Test. — If  O..*?  Gm.  of  the  well-dried  salt  be  dissolved  in  about  50  Cc.  of  water, 

and  2  or  3  drops  of  potassium  chromate  T.S.  be  added,  it  should  require  not  less  than 

28.5  nor  more  than  30  Cc.  of  tenth-normal  silver  nitrate  V.S.  to  produce  a  permanent 

red  color. 

Uses. — Sodium  bromide  is  used  for  the  same  purposes  as  potassium 
bromide.  It  is  probably  inferior  to  the  latter  as  a  nervous  sedative, 
although  frequently  combined  with  it.  The  dose  is  fifteen  to  sixty 
grains  (1  to  4  Gm. ). 

SODII  CARBONAS   MONOHYDRATUS.  U.S.    Monohydrated  Sodium 

Carbonate 

Na2C03  +  HaO=  123.19 

It  fihnuM  rontain  not  les.s  than  85  percent,  of  pure  anhydrous  Sodium  Carhonate 
[CO.  (ONa)2],torrospon(ling  to  not  less  than  99.5  percent,  of  the  crystallized  mono- 
hydrated salt. 

Preparation. — Imjinre  scxlium  carbonate,  or  soda-ash,  is  consumed 
in  enoiinous  (piaiitities  in  {\\v  ails,  and  cheap  methods  of  ]U'oduction 
Ikivc!  Ikkmi  long  s(»ught  for.  Tlie  proce.'^s  elaboialed  l)y  Leblanc,  a 
FreiK'li  ai)othecarv,  in  1781,  has  been  most  hugely  usetl,  and  it  pos- 
.se.s,s«'san  hi.sloric,  intei'est  because  of  the  public  endorsements  which  it 
received  from  the  French  government  in  17!)4.  It  is  renmrkable  that 
this  process  lias  been  successfully  woiked,  without  material  modifica- 
tions, /or  a  cfufiinj,  and  hjus  supplii'd  the  world  with  cheap  soap  and 
cheap  glass.  It  also  furnislies  a  striking  illuslralion  of  the  unre- 
(}nit<'d  labors  (»f  inventois  and  benefactors,  from  the  fact  that  Leblanc 
(lied  a  [)anper  in  a  French  asylum.  Although  the  process  has  been 
superseded  by  other  methods,  it  is  worthy  of  study,  and  is  as  follows  : 
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sodium  carbonate  is  made  from  common  salt  by  two  steps,  first,  by 
converting  the  salt  by  sulphuric  acid  inl<j  sodium  sulphate,  and, 
secondly,  by  decomposing  the  sulphate  by  calcium  carbonate  and 
charcoal  at  a  high  temperature,  so  as  to  yield  sodium  carbonate. 
The  chemical  reactions  are  as  follows  : 

2NaCl  +  H2SO4  =  Na2S04  +  2HC1 

Sudiiim  Sulpburic  Sodium        Hydrochloric 

Chloride  Acid  Sulphate  Acid 

Na2S04  +  CaCOg  -}-  C^  =  NaaCOg  +  CaS  +  4CO 


Sodium 

Caloiuiii 

CarLiou 

Sudiuui 

Calcium 

Carbon 

Sulphate 

Carbonate 

Carbonate 

Sulphide 

Monoxide 

The  sulphate,  first  dried,  is  mixed  with  its  own  weight  of  ground 
limestone,  and  half  its  weight  of  small  coal,  ground  and  sifted,  and 
the  whole  is  heated  in  a  reveiberatoiy  furnace,  where  it  fuses  and 
forms  a  black  mass.  The  coal,  at  the  temperature  employed,  con- 
verts the  sodium  sulphate  into  sodium  sulphide.  This  reacts  with 
the  limestone,  so  as  to  form  calcium  sulphide  and  sodium  carbonate. 
The  black  mass  is  next  digested  in  warm  water,  which  takes  up  the 
alkali  and  other  soluble  matters,  and  leaves  the  insoluble  impurities, 
called  soda  waste,  largely  utilized  in  the  manufacture  of  sodium  thio- 
sulphate.  The  solution  is  evaporated  to  dryness,  and  the  mass  ob- 
tained is  calcined  with  one-fourth  of  its  weight  of  sawdust,  to  con- 
vert the  alkali  fully  into  carbonate,  by  means  of  the  carbonic  acid 
resulting  from  the  combustion  of  the  sawdust.  The  product  is 
redissolved  in  water,  and  the  solution  evaporated  to  dryness.  This 
soda-ash  contains  about  50  percent,  of  sodium  carbonate. 

Solvay's  process  for  making  sodium  bicarbonate  is  given  on  page 
538  ;  the  bicarbonate  is  easily  converted  into  carbonate  by  heating, 
and  the  carbon  dioxide  is  utilized  in  another  part  of  the  process. 

The  cryolite  jjrocess  is  used  largely  in  the  United  States.  Cryolite, 
AlgFe  +  6NaF,  consists  mainly  of  a  double  fluoride  of  aluminum 
and  sodium,  containing,  in  100  parts,  13  of  aluminum,  34  of  sodium, 
and  53  of  fluorine.  Sodium  carbonate  is  obtained  by  heating  cryolite 
with  chalk,  whereby  calcium  fluoride  is  formed,  while  the  sodium 
and  aluminum  combine  to  form  sodium  aluminate,  a  weak  salt,  which 
is  dissolved  out  by  lixiviation.  The  soda  is  converted  into  carbonate 
by  passing  carbon  dioxide  undei'  pressure  through  the  solution  ;  and 
the  alumina,  separated  from  the  soda,  becomes  insoluble,  and  is 
deposited. 

AlaFe  +  6NaF  +  eCaCOa  =  Al203.3Nii20  +  GCaFa  +  6C0a 

Cryolite  Calcium  Sodium  Calcium  Carbon 

Carbonate  Aluminate  Fluoride  Dioxide 

Monohydrated  sodium  carbonate  was  introduced  into  the  U.  S.  P. 
(8th  Rev.),  because  it  is  free  from  the  excess  of  water  of  crystalliza- 
tion found  in  sal  soda  or  ordinary  sodium  carbonate  ( ()3  percent.); 
it  is  practically  im})ossible  to  prevent  efflorescence  in  this  s;dt,  and  in 
making  preparations  inconvenience  arisi-s  Irom  the  necessity  of  cal- 
culating the  varying  quantities  of  water  ]>it's«'iit.  The  monohydrated 
carbonate  is  made  by  crystallizing  a  concentrated  solution  of  sodium 
carbonate  at  a  temperature  above  35°  C.  (95°  F. ),  and  stirring  the 
liquid  so  as  to  produce  small  crystals,  washing,  and  purifying.    It  con- 


544  THE  SODIUM  SALTS 

taiDs  about  15  percent,  of  water  of  crystallization  and  may  replace 
the  exsiccated  sodium  carbonate  of  former  pharmacopaeias. 

Official  Description. — A  white,  crystalline,  granular  powder.  When  exposed  to  the  air, 
under  ordinary  conditions,  it  absorbs  only  a  slight  percentage  of  moisture j  exposed  to 
warm,  dry  air  at  or  above  50°  C.  (122°F.)  it  effloresces,  and  at  100°  C.  (212<^  F.)  it  loses 
its  water  of  crystallization  (14.52  percent.). 

Odor,  Taste,  and  Reaction. — Odorless ;  strongly  alkaline  taste ;  alkaline  reaction  in  aqueous 
solution. 

Solubility.— l»'«rcr.     In  2.9  parts  at  25°  C.  (77°  F.) ;  in  1.8  parts  of  boiling  water. 
Alcohol.     Insoluble. 
Other  Kolrents.     Insoluble  in  ether;  soluble  in  8  parts  of  glycerin. 

Test  for  Identity. — The  aqueous  solution  effervesces  strongly  with  acids.  To  anon-luminous 
ilame  the  solution  imparts  an  intense  yellow  color. 

Impurity  and  Test. — Heaiy  metah.  The  aqueous  solution  of  the  salt  (1  in  20),  slightly 
acidulated  with  hydrochloric  acid,  should  not  respond  to  the  Time-Limit  Test  for  heavy 
metals  (see  U.  S.  P.  Test  No.  121,  Chap.  LXII). 

Quantitative  Test. — If  1  (im.  of  Monohydrated  Sodium  Carbonate,  or  0.855  Gm.  of  the  an- 
hydrous salt,  be  dissolved  in  10  Cc.  of  distilled  water,  it  should  require  not  less  than 
32.3  Cc.  of  half-normal  sulphuric  acid  V.S.  for  neutralization,  3  drops  of  methyl-orange 
T.S.  being  used  as  indicator. 

Uses. — Monohydrated  sodium  carbonate  is  one  of  the  most  useful 
of  the  alkaline  salts ;  it  is  the  source  of  most  of  the  sodium  salts 
made  by  the  pharmacist.  It  is  rarely  given  internally.  The  dose  is 
from  two  to  ten  grains  (0.13  to  0.6  Gm. ). 

SODII  CHLORAS.  U.S.    Sodium  Chlorate 

XaClOa  =  105.70 
It  should  contain  not  less  than  99  percent,  of  pure  Sodium  Chlorate  [C102.0Na] . 

Preparation. — This  salt  is  usually  prepared  by  Wittstein's  process, 
which  consists  in  first  preparing  acid  sodium  tartrate  by  adding  a 
strong  solution  containing  nine  and  a  half  parts  of  tartaric  acid  to  a 
hot  aqueous  solution  of  nine  parts  of  sodium  carbonate.  The  hot 
solution  is  mixed  with  one  in  which  eight  parts  of  potassium  chlorate 
have  been  dissolved.  Acid  potassium  tartrate  separates,  while  so 
dium  chlorate  remains  in  solution.  The  filtered  solution  is  evapo- 
rated and  crystallized.  If  desired  of  absolute  purity,  it  may  be 
recrystallized  from  an  alcoholic  solution. 

NaaCOg  +  2H2C4H40e  =  2NaHC4H40e  4    COa  +   HgO 

Sodium  Tartaric  Acid  SiKliuni  Carbon  Water 

Carbonate  Acid  Tartrate  Dioxide 

NaHC4H40e  +  KCIO3  =  NaClOg  +  KHC4n4()e 

Acid  Sodium  Potaaaum  Sodium  Acid  I'ntassinm 

Tartrate  Chlorate  Chlorate  Tartrate 

Owing  to  the  facility  with  which  this  salt  parts  with  its  oxygen, 
the  following  official  cauHoiiary  direction  should  be  borne  in  mind  : 

"This  salt  should  be  kept  in  well-stoppered  bottles,  and  fjreat  cau- 
tion should  be  observed  in  handling  it,  as  dangerous  explosions  are  liable 
to  occur  when  it  is  heated,  or  subjected  to  concussion  or  trituration 
with  organic  substsmces  (cork,  tannic  acitl,  sugar,  etc.),  or  with  sul- 
phur, antimony  sulphide,  phosphorus,  or  other  easily  oxidizable  sub- 
stances." 

Official    Description. — Colorles."!,  transparent   crystals    (principally    cubes    with    tefrnhedral 

fncet"),  or  a  ery''tnlline  powder;  permanent  in  dry  nir. 
Odor,  Taste,  and  Reaction. — Odorless;  cooling,  saline  tasfo  ;  neutral  reaction. 
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Solubility.—  Water.     In  about  1  part  at  25°  C.  (77°  F.) ;  in  0.5  part  of  boiling  water. 

Alcohol.     In  about  100  parts  at  25°  C.  (77°  F.),  and  in  about  40  parts  of  boiling  alcohol. 
Other  solrentn.     Soluble  in  about  5  parts  of  glycerin. 
Tests  for  Identity. — AVhen  heated,  the  salt  melts,  then  gives  off  oxygen  (about  45  percent, 
of  its  weight),  and  tinally  leaves  a  residue  of  .socliuui  chloriile,  reailily  soluble  in  water, 
and  yielding,  with  silver  nitrate  T.S.,  a  white,  curdy  precipitate,  insoluble   in    nitric 
acid.     To  a  non-luminous  flame  it  imparts  an  intense  yellow  color. 
When  a  crystal  of  the  salt  is  dropped  into  hydrochloric  acid,  the  liquid  assumes  a  deep 
greenish-yellow  color,  and  emits  the  odor  of  chlorine. 
Impurities  and  Tests  for  Impurities. — Limit  of  potassium.      A  saturated,  aqueous  solution 
should  not  be  rendered  turbid  by  sixlium  bitartrate  T.S. 
Lead,  copper,  etc.     The  aqueous  solution  of  the  salt  (1  in  20),  upon  the  addition  of  1  Cc. 
of  ammonium  sulphide  T.S.,  should  not  develop  a  dark  coloration. 

Uses. — This  salt  has  an  advantage  over  potassium  chlorate  in  point 
of  solubility,  thus  permitting  the  use  of  stronger  solutions.  The  dose 
is  from  four  to  twenty  grains  (0.25  to  1.2  Gm.). 

SODII  CHLORIDUM.  U.S.    Sodium  Chloride 

NaCl  =  58.06 
It  should  contain  when  dried  not  less  than  99  percent,  of  pure  Sodium  Chloride. 

Preparation. — Common  salt  is  universally  distributed  over  tlie 
world,  and  may  be  mined,  as  rock  salt,  or  obtained  by  evaporating 
sea- water,  and  afterwards  purifying.  If  perfectly  free  from  contami- 
nating salts  it  will  not  become  moist  upon  exposure  to  air. 

Official  Description. — Colorless,  transparent,  cubical  crystals,  or  a  white,  crystalline  powder  ; 
permanent  in  dry  air. 

Odor,  Taste,  and  Reaction. — Odorless  ;  purely  saline  taste  ;  neutral  reaction. 

Solubility.— iru^e/-.     Id  2.8  parts  at  25°  C.  (77°  F.) ;  in  2.5  parts  of  boiling  water. 
Alcohol.     Almost  insoluble. 

Tests  for  Identity. — When  heated,  the  salt  decrepitates.     At  a  red  heat  it  fuses,  and  at  a 
white  heat  it  is  slowly  volatilized  and  partly  decomposed.     To  a  non-luminous  flame  it 
imparts  an  intense  yellow  color. 
With  silver  nitrate  T.S.  the  solution  yields  a  white,  curdy  precipitate,  insoluble  in  nitric 
acid,  .and  readily  soluble  in  ammonia  water. 

Impurities  and  Tests  for  Impurities. — Heary  metals.  The  aqueous  solution  of  Sodium 
Chloride  (1  in  20),  slightly  acidulated  with  hydrochloric  acid,  should  not  respond  to  the 
Time-Limit  Test  for  heavy  metals  (see  U.  S.  P.  Test  No.  121,  Chap.  LXII). 
Bromide  and  iodide.  If  2  Gm.  of  the  finely  powdered  salt  be  digested  for  some  hours 
with  25  Cc.  of  warm  alcohol,  and,  after  cooling,  the  undissolved  salt  be  removed  by  filtra- 
tion, the  filtrate  evaporated  to  dryness,  and  the  residue  dissolved  in  5  Cc.  of  water,  and 
if  1  Cc.  of  chloroform  be  added,  and  chlorine  water  which  has  been  diluted  with  twice 
its  volume  of  water,  cautiously  introduced,  drop  by  drop,  with  constant  agitation,  the 
chloroform  should  not  acquire  a  violet,  yellow,  or  orange  color. 

Quantitative  Test. — If  1  ilm.  of  well-dried  Sodium  Chloride  be  dissolved  in  sufficient  dis- 
tilled water  to  measure  100  Cc,  and  10  Cc.  of  the  solution  be  mixed  with  a  few  drops  of 
potassium  chromate  T.S.,  it  should  require  not  less  than  17  (17.05)  Cc.  of  tenth-normal 
silver  nitrate  V.S.  to  produce  a  permanent  red  color. 

Uses. — Sodium  chloride  is  largely  used  as  a  condiment  and  an  anti- 
septic. It  undoubtedly  serves  a  useful  i)iirp()se  in  the  animal  economy, 
as  many  animals  possess  an  instinctive  craving  for  it.  Salt  batlis  are 
tonic,  and  valuable  aids  in  many  diseases.  Common  salt  is  used  as  a 
styptic  in  hemorrhage. 

SODII   CITRAS.  U.S.     Sodium  Citrate 

2Na3C6Tl607  +  111120  =T-  709.20 

It  should  contain  not  less  than  97  jiercent.  of  ptire  Si^dium  Citrate  [2C3H4- 
(OH)  (C()()Na)3  f-  IIH2O],  and  should  be  kept  in  well-stoppered  bottles. 

Preparation. — This  salt  is  usually  prepared  by  adding  sodium 
carbonate  to  a  solution  of  citric  acid  until  etfervescence  ceases, 
evaporating  and  granulating  the  product. 
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Official  Description. — A  white,  granular  powder;  slowly  eflBoresces  on  exposure  to  dry  air. 
Odor,  Taste,  and  Reaction. — Odorless ;  cooling,  saline  taste ;  slightly  alkaline  reaction. 
Solubility.—  Wattr.     In  1.1  parts  at  25°  C.  (77°  F.) ;  in  0.4  part  of  boiling  water. 

Alcohol.     Slightly  soluble. 

Tests  for  Identity.— When  heated  to  about  160°  C.  (302°  F.)  the  salt  loses  all  of  its  water  of 
crj'stiiUi/.atiun ;  ou  ignition  at  a  red  heat  it  decomposes  and  a  mixture  of  sodium  car- 
bonate and  carbon  is  left,  which  has  an  alkaline  reaction  and  strongly  effervesces  with 
acids.  To  a  non-luminous  flame  the  salt  imparts  an  intense  j'ellow  color. 
The  addition  of  2  Cc.  of  calcium  chloride  T.S.  to  10  Cc.  of  the  aqueous  solution  of  the  salt 
(1  in  2(1)  yields  a  clear  solution,  which,  upon  boiling,  deposits  a  white  granular  pre- 
ci^)itate. 

impurities  and  Tests  for  impurities. —  Carbonate.  The  aqueous  solution  (1  in  20)  should 
not  be  colored  red  by  a  drop  of  phenolphthalein  T.S.,  nor  effervesce  on  the  addition  of 
an  acid. 
Heavy  iiietah.  The  aqueous  solution  of  the  salt  (1  in  20)  slightly  acidulated  with  acetic 
acid,  should  not  respond  to  the  Time-Limit  Test  for  heavy  metals  (see  U.  S.  P.  Test 
No.  \2\,  Chap.  LXII). 

Quantitative  Test. — If  1  Gm.  of  Sodium  Citrate  be  thoroughly  carbonized  at  a  temperature 
not  exceeding  red  heat,  and  the  residue  extracted  with  boiling  distilled  water,  until  the 
washings  cease  to  react  with  methj'l-orange  T.S.,  the  mixed  filtrate  and  washings  should 
require  for  complete  neutralization  not  less  than  16.4  (16.41)  Cc.  of  half-normal  sulphuric 
acid  V.S.,  methyl-orange  T.S.  being  used  as  indicator. 

Uses. — Sodium  citrate  is  preferred  to  potassium  citrate  by  some 
practitioners,  aud  it  is  used  iu  the  process  for  makiug  compound 
svrup  of  liypopbospliites.  The  dose  is  four  to  fifteen  grains  (0.25 
to  1  Gm.). 

SODII   HYPOPHOSPHIS.  U.S.    Sodium  Hypophosphite 

NaPH202  +  H2O  =  105.29 

It  should  contain  not  less  than  98  percent,  of  pure  Sodium  Hypophosphite 
[P0.H20Na  +  H2O],  and  should  be  kept  in  well-stoppered  bottles;  caution 
should  be  observed  in  dispensing  Sodium  Hypophosphite,  as  explosion  is  liable  to 
occur  when  it  is  triturated  or  heated  with  nitrates,  chlorates,  or  other  oxidizing 
agents. 

Preparation.— This  salt  is  prepared  by  mixing  a  solution  of  six 
ounces  of  calcium  hypophosphite  in  four  pints  of  water  with  a  solu- 
tion of  ten  ounces  of  sodium  carbonate  in  one  and  a  half  pints  of 
water. 

Ca2H2P02  +  Na2C03  =  2Na2HP02  +  CaCOg 

Calcium  Sodium  Sodium  Calcium 

Hypophosjdiite  Carlioiuito  Uypopluwphite  Carbonate 

Double  decomposition  takes  place,  with  the  formation  of  calcium 
carbonate  and  sodium  hy])oi)hosphite,  of  which  the  latter  is  held  in 
solution,  and  the  foinici-  i)r«'('ipitated.  After  filtration  to  separate  the 
calcium  carbonate,  llic  solution  is  ova])()ratetl  to  a  pellicle,  and  then 
stirred  con.stantly  iiiilil  tlie  salt  granulates,  the  heat  being  continued. 
If  i<'(|iiire(l  (|iiit<'  |)iiie,  the  gianulate<l  salt  is  dissolved  in  official 
alcohol,  and  tlic  li(|ui(l,  liaviiig  l»'»'ii  c\aporated  to  a  syrupy  consist- 
ence, is  set  aside  to  cry.stallize. 

►Sometimes  the  sodium  liypoi»lio.s])hit«M'\-i>lodes\vith  violence  during 
the  eva])oration  of  its  solution  ;  this  was  ascribed  to  the  fact  that  the 
solution  was  overlicated  ;  Imt  the  same  accident  has  occuned  wlien  the 
lieat  was  applied  by  means  of  a  wa1er-l)a1h.  Evajjoration,  therefore, 
should  be  performed  below  100°  V.  (212°  F.). 

HNaTTaPOa  .-^  Na^PaO,  4    NnPOg    [-  2PH3  +   2H3 

.Sodiimi  Hmliimi  Sodimii  Hyiln)K<'ii         Hyilr()(?«i 

Uypophusphitu  PyrupbuHpliato        Metaplioepliato        I'boapliide 
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The  gases  evolved  by  heat  are  hydrogen  and  hydrogen  phosphide. 
The  latter  is  well  known  to  be  spontaneously  inflammable. 

The  acid  present  in  this  salt  is  hi/pojyho.sphorous  arid.  It  consists  of 
one  atom  of  phosphorus,  two  atoms  of  oxyg<'n,  and  three  atoms  of 
hydrogen,  only  one  of  the  latter  being  replaceable  by  a  metal. 

This  acid  is  a  powerful  deoxidizer,  and  as  it  reduces  mercury  and 
silver  from  their  combinations,  it  should  not  be  prescribed  with  either. 

Official  Description. — -Small,  colorless,  transparent,  rectangular  plates  of  a  pearly  lu.<tre,  or  a 

white,  wranular  powrlcr.      Very  deliquescent  on  exposure  to  moist  air. 
Odor,  Taste,  and  Reaction. — Odoriess;  bitterish-sweet,  saline  taste;  neutral  or  slightly  alka- 
line reaction. 
Solubility.—  W'airr.     In  about  1  part  at  25°  C.  (77°  F.) ;  in  0.12  part  of  boiling  water.- 

Akoh'i/.  In  about  25  parts  at  25°  C.  (77°  F.) ;  in  1  part  of  boiling  alcohol ;  slightly  soluble 
in  absolute  alcohol. 

Other  KolrrntK.  Insoluble  in  ether. 
Tests  for  Identity. — When  heated  in  a  test-tube,  the  salt  at  first  loses  its  water  of  crystalli- 
zation, and  at  about  201)°  C.  (?.92°  F. )  it  is  decomposed,  evolving  hydrogen  and  hydrogen 
phosphiile  which  burns  spontaneously  with  a  bright  yellow  flame.  Finally,  there  is 
left  a  residue  of  sodium  pyrophosphate  and  metaphosphate,  sometimes  mingled  with  a 
little  red  phosphorus.    To  a  non-luminous  flame  the  salt  imparts  an  intense  yellow  color. 

One  (rim.  of  the  dried  salt,  dissolved  in  about  10  Cc.  of  water,  should  not  require  more  than 
1.5  Cc.  of  tenth-normal  h3-drochlorio  acid  V.S.  for  neutralization  (uiethyl-orange  T..^. 
being  used  as  indicator). 

The  diluted  aqueous  solution,  slightly  acidulated  with  diluted  sulphuric  acid,  yields,  with 
silver  nitrate  T.S.,  a  white  preiMpitate,  which  rapidly  turns  brown  or  black,  owing  to  the 
separation  of  metallic  silver. 

With  copper  sulphate  T.S.,  on  gentle  heating,  a  reildish-brown  precipitate  is  formed. 

When  the  aqueous  solution  of  the  salt  ( 1  in  20),  acidulated  with  hydrochloric  acid,  is  added, 
drop  by  drop,  to  an  excess  of  mercuric  chloride  T.S.,  a  white  precipitate  of  mercurous 
chloride  is  formed.  On  further  addition  of  the  hypophosphite  solution  in  e.xcess,  the 
precipitate  becomes  gray  from  reduction  to  metallic  mercury. 
Impurities  and  Tests  for  Impurities. — Cnuntir  nlh-nli  itmi  mrhnvnir.  The  aqueous  solution 
(1  in  20)  should  not  be  colored  red  by  the  addition  of  a  drop  of  jihenoiphthalein  T.!^.,  nor 
effervesce  on  the  addition  of  an  acid. 

Heavy  iiietri/s.  The  aqueous  solution  of  the  salt  (1  in  20),  acidulated  with  hydrochlorie 
acid,  should  not  respond  to  the  Time-Limit  Test  for  henry  metals  (see  U.  S.  P.  Test  No. 
121,  Chap.  LXII). 

Arsenic.  If  5  Cc.  of  the  aqueous  solution  of  the  salt  (1  in  10)  be  measured  into  a  beaker 
containing  3  Cc.  of  nitric  acid,  diluted  with  about  10  Cc.  of  water  and  evaporated  to  dry- 
ness on  a  water-bath,  the  residue  should  not  respond  to  the  Modified  Gutzeit's  Test  for 
arsrnir  (see  U.  S.  P.  Test  No.  17,  Chap.  LXII). 

Uses. — Sodium  hypophosphite  is  used  in  phthisis  and  other  wasting 
diseases,  and  in  cases  of  defective  nerve  nutrition  ;  pharmacentically 
it  is  an  ingredient  in  the  various  official  ami  uiiotlicial  jireparatioiis 
of  the  hypophosphites  ;  the  dose  is  fifteen  grains  (1  Gm. ). 

SODII   lODIDUM.  U.S.    Sodium  Iodide 

Nal  =-  148.78 

It  should  contain  not  less  than  98  percent,  of  pure  Sodium  Iodide,  and  should 
be  kept  in  well-stoppered  bottles. 

Preparation — This  iodide  may  be  ]n'e]):ir«Ml  by  double  (l«MM)m])osi- 
tion  bctw«'cn  solutions  of  fcnous  iodide  and  sodium  carboiialc,  or  l\v 
treating  a  solution  of  sodium  hydroxide  witli  iodine,  exactly  as  in 
the  preparation  of  potassium  iotlide.  The  former  process  is  prefer- 
able if  working  on  a  small  scale. 

Fela  +  Xa^COa        2XaT  -|    FeCOg 

Ferrous  Sodium  Sodium  Frrrous 

Iodide  Carbormfe  Iodide  (.'arlnuinte 

By  boiling  the  solution  containing  the  ferrous  carbonate  the  latter 
is  rendered  less  bulky,  and  it  can  be  eavsily  separated  by  filtration. 


548  THE  SODIUM  SALTS 

Official  Description. — Colorless,  cubical  crystals,  or  a  white,  crystalline  powder.     In  moist 

air  it  <ieli(|iiesc('s  and  frequently  decomposes,  the  salt  assuming  a  brown  tint. 
Odor,  Taste,  and  Reaction. — Odorless ;  saline,  and  slightly  bitter  taste ;  slightly  alkaline 

reaction. 
Solubility.—  Water.     In  about  0.5  part  at  25°  C.  (77°  F.)  ;  in  0.3.3  part  of  boiling  w.ater. 

Alcdhol.     In  about  .3  parts  at  25°  C.  (77°  F.) ;  in  1.4  parts  of  boiling  alcohol. 
Tests  for  Identity. — If  to  5  Cc.  of  the  aqueous  solution  (1   in  20)  1  Cc.  of  chlorine  water  be 
added,  iodine  will  be  liberated  and  impart   to  the  solution  a  light  reddish-brown  color. 
On  agitating  this  mixture  with  a  few  drops  of  chloroform,  the  latter  will  acquire  a  violet 
color. 

When  strongly  heated,  the  salt  melts,  and  at  a  bright  red  heat  it  is  slowly  volatilized  and 
partly  decomposed.     To  a  non-luminous  flame  it  imparts  an  intense  yellow  color. 
Impurities  and  Tests  for  Impurities. — Limif  of  nlkuli.     If  1  Gm.  of  the  salt  be  dissolved 
in  water,  and  0.1  Cc.  of  tenth-normal  sulphuric  acid  V.S.  be  added,  no  red  color  should 
be  produced  by  the  addition  of  a  drop  of  phenolphthalein  T.S.,  even  after  heating. 

Limit  of  })oinnfii>ini.  A  solution  of  1  Gui.  of  the  salt  in  1  Cc.  of  water  should  yield  no  pre- 
cipitate with  1  Cc.  of  sodium  bitartratc  T.S. 

Henry  Metfi/n.  The  aqueous  solution  of  the  salt  (1  in  20),  slightly  acidulated  with  hydro- 
chloric acid,  should  not  respond  to  the  Time-Limit  Test  for  heary  nwtfi/n  (see  U.  S.  P. 
Test  No.  121,  Chap.  LXII). 

Free  iodine.  If  0.5  (Jm.  of  the  salt  be  dissolved  in  10  Cc.  of  distilled  water,  which  has 
been  previously  boiled  and  cooled  in  a  small  flask,  the  solution  should  not  have  a  distinct 
yellow  tint. 

Limit  of  iodiite.  Nor  should  the  solution  acquire  a  yellow  color  within  half  a  minute  after 
the  addition  of  2  drops  of  diluted  sulphuric  acid  (which  should  be  free  from  sulphurous 
acid  or  nitrous  acid). 

Barium.  Ten  Cc.  of  the  aqueous  solution  of  the  salt  (1  in  20),  when  acidulated  with 
hydrochloric  acid,  should  not  be  rendered  turbid  by  the  addition  of  1  Cc.  of  potassium 
sulphate  T.S. 

Cyanide  If  5  Cc.  of  the  aqueous  solution  be  gently  heated  with  1  drop  of  ferrous  sul- 
phate T.S.,  1  drop  of  ferric  chloride  T.S.,  and  0.5  Cc.  of  potassium  hydroxide  T.S.,  no 
blue  color  should  appear  after  acidulating  the  mixture  with  hydrochloric  acid. 

Limit  of  nitrates  and  nitrites.  If  to  1  (xin.  of  Sodium  Iodide,  contained  in  a  test-tube  of 
about  40  Cc.  capacity,  5  Cc.  of  water,  5  Cc.  of  potassium  hydroxide  T.S..  and  about  0.2 
Gm.  of  aluminum  wire  be  added,  and  if  in  the  upper  portion  of  the  test-tube  a  pledget 
of  purified  cotton  be  inserted,  and  over  the  mouth  there  be  placed  a  piece  of  moistened 
red  litmus  paper,  then  if  the  tube  be  heated  upon  a  water-bath  for  fifteen  minutes,  no 
blue  coloration  of  the  paper  should  be  discernible. 

Limit  of  chlorides  and  bromides,  and  absence  of  t/iiosii/phate.  If  0.2  Gm.  of  Sodium  Iodide 
be  dissolved  in  2  Cc.  of  ammonia  water,  and  15  Cc.  of  tenth-normal  silver  nitrate  V.S. 
be  added,  then  after  thoroughly  agitating  and  filtering,  the  filtrate,  upon  supersaturating 
with  nitric  acid,  should  not  become  more  than  slightly  turbid,  nor  should  any  darkening 
!if)pear  within  ten  minutes. 
Quantitative  Test. — If  0.5  (Jm.  of  the  well-dried  salt  be  dissolved  in  10  Cc.  of  distilled  water, 
and  about  5  drops  of  potassium  cdiromate  T.S.  be  added,  it  should  require  not  more  than 
34.6  Cc,  nor  less  than  33  Cc.  of  tenth-normal  silver  nitrate  V.S.  to  produce  a  i)ermanent 
red  color  (corresponding  to  at  least  98  percent,  of  pure  Sodium  Iodide). 

Uses. — ]\r('(licinally,  tliis  salt  is  preferred  to  potassium  iodide  by 
some  practitioners,  altliougli  apparently  without  good  reason.  The 
dose  is  from  five  to  fifteen  grains  (0.3  to  1  Gm. ). 

SODII   NITRAS.  T.S.     Sodium  Nitrate 

NaNOa  =  84.45 

It  phould  contain  not  less  than  99  percent,  of  pure  Sodium  Nitrate  [N02.0Na], 
and  should  be  kept  in  well-stoppered  bottles. 

Preparation. — Sodium  nitrate,  called  also  ruhir  vitrr,  and  Chili 
8(il(]>rfrr,  is  a  nati^■e  salt  found  in  Chili  and  Peru,  i)urified  by  crys- 
talli/ation  from  its  acjueous  solution.  It  is  the  cheapest  source  for 
obtaining  nitrates,  as  exphiiiied  elsewhere  (see  Acidum  Nitricum). 

Official  Description. — Colorless,  transparent,  rhombohedral  crystals  ;  hygroscopic  in  moist  air. 
Odor,  Taste,  and  Reaction. — Odorless;  cooling,  saline,   and  slightly  bitter  taste;  neutral 

reaction. 

Solubility.— MV/^rr.     In  about  1.1  pnrts  nt  25°  C.  (77°  F.)  ;  in  0.6  part  of  boiling  water. 
Alcohol.     In  iiboul  1(10  jinrts  at  25°  C.  (77°  F.)  ;  in  40  j)arts  of  boiling  alcohol. 

Tests  for  Identity.— U  ben  heated  to  312°  C.  (593.6°  F.),  the  salt  melts  without  decomposi- 
tion.    At  a  higher  temperature  it  cvolres  o.\ygen,  and  is   reduced  to  nitrite.     When 
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Sodium  Nitrate  is  heated  with  charcoal,  the  mixture  deflagrates.     To  a  noD-luminoua 

flame  it  imparts  an  intense  yellow  color. 
If  the  aqueous  solution   be  mixed  in  a  test-tube  with  a  drop  of  diphenylamine  T.S.,  and 

sulphuric  acid  be  carefully  poured   in,  so  aa  to  form  a  separate  layer,  a  deep  blue  color 

will  appear  at  the  line  of  contact. 
Impurities  and  Tests  for  impurities. — Heavy  metals.    The  aqueous  solution  of  the  salt  (1 

in  20),  slightly  acidulated  with  hydrochloric  acid,  should  not  respond  to  the  Time-Limit 

Test  for  heavy  metals  (see  U.  S.  P.  Test  No.  121,  Chap.  LXII). 
lodiile.     If  to  10  Cc.  of  the  aqueous  solution  of  the  salt  (1  in  20)  1  Cc.  of  chloroform  be 

added,  and  then  chlorine  water  which   has   been  diluted  with  an  equal  volume  of  water 

be  introduced,  drop  by  drop,  with  agitation,  the  chloroform  should  remain  free  from  any 

violet  tint. 

Uses. — Sodium  nitrate  is  used  in  a  number  of  diseases,  such  an 
epilepsy,  angina  pectoris,  dysentery,  etc.,  but  without  marked  effects. 
The  dose  is  fifteen  to  twenty  grains  (1  to  1.2  Gm. ). 

SODII   NITRIS.  U.S.    Sodium  Nitrite 

XaN02  =  68.57 
It  should  contain  not  less  than  90  jjercent.  of  pure  Sodium  Nitrite  [NO.ONa], 
and  should  be  kept  in  well-stoppered  bottles. 

Preparation. — Sodium  nitrite  has  been  made  official  solely  on  ac- 
count of  its  use  in  preparing  spirit  of  nitrous  ether.  It  is  made  by 
heating  sodium  nitrate  in  contact  with  starch,  or  preferably  by  add- 
ing strips  of  sheet  lead  to  sodium  nitrate  heated  to  the  fusing  point 
for  several  hours,  lead  oxide  being  formed  at  the  same  time.  After 
cooling,  the  fused  sodium  nitrite  is  lixiviated  with  water,  purified, 
and  recrystallized. 

Official  Description. — -White  or  nearly  white,  (Ji);ique,  fused  masses,  or  jiencils,  or  colorless, 
transparent,  hexagonal  crystals. 

Odor,  Taste,  and  Reaction. — Odorless ;  mild,  saline  taste.  An  aqueous  solution  should  be 
colorless,  and  give  a  slightly  alkaline  reaction  with  red  litmus  paper. 

Solubility. —  Water.     In  about  l.-l  parts  at  25°  C.  (77°  F.),  and  very  soluble  in  boiling  water. 
Alcohol.     Slightly  soluble. 

Tests  for  Identity. — When  exposed  to  the  air,  the  salt  deliquesces  and  is  gradually  oxidized 
to  soiliuiii  nitrate,  and  becomes  unfit  for  use. 
When  heated,  the  salt  melts,  and  at  a  red  heat  it  is  decomposed,  yielding  o.xygen,  nitro- 
gen, nitrogen  dio.xide,  and  sodium  oxide.  To  a  non-luminous  flame  it  imparts  an 
intense  yellow  color. 
If  the  aqueous  solution  of  the  salt  be  mixed  with  some  potassium  iodide  T.S,  and  a  few 
drops  of  an  acid  added,  iodine  will  be  liberated,  and  nitrogen  dioxide  gas  will  escape 
with  effervescence. 

impurities  and  Tests  for  Impurities. — Henry  metals.  If  1  Gm.  of  the  salt  be  dissolved  in 
20  Cc.  of  diluted  hydrochloric  acid,  and  heated  sufficiently  to  expel  the  gases,  the  result- 
ing solution  after  restoring  it  to  its  original  volume  should  not  respond  to  the  Time- 
Limit  Test  for  henry  metals  (see  U.  S.  P.  Test  No.  121,  Chap.  LXII). 

Quantitative  Test. — If  to  .30  Cc.  of  tenth-normal  potassium  permanganate  V.S.,  diluted  with 
about  150  Cc.  of  distilled  water,  5  Cc.  of  sulphuric  aciil  and  10  Cc.  of  a  solution  of  1  (Jm. 
of  Sodium  Nitrite  in  sufficient  distilled  water  to  make  100  Cc.  be  successively  added,  the 
liquid  brought  to  a  temperature  of  40°  C.  (104°  F.)  and  allowed  to  stand  for  five  min- 
utes, not  more  than  15.75  Cc.  of  tenth-normal  oxalic  acid  V.S.  should  be  require<l  to 
decolorize  the  solution  (each  Cc.  of  tenth-normal  potassium  permanganate  consumed 
corresponding  to  0.0034285  Gm.  of  pure  Sodium  Nitrite). 

Uses. — This  salt  is  used  in  making  spirit  of  nitrous  ether. 

SODII   PHENOLSULPHONAS.  X  .8.    Sodium  Phenolsulphonate 

NaCeH5()4S  -i   2II2O  ^  230.45 

[SODII    Sui.pHOCARBOLAS,    PlIARM.    1 S90       SoDUTM    SiILPHOCARBOL.\Te] 

It  should  rontain  not  less  than  99  percent,  of  Pure  Sodium  l\Hraphenolsul- 
nhonato  [CeIl4(0II)S03Na  1:4  +  21IaO],  and  should  be  kept  in  well-stoppered 
bottles. 
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Preparation. — Sodium  pheuolsulphonate  may  be  made  by  mixing 
equal  pait.s  of  i)Ui-e  phenol  and  strong  sulpliuric  acid,  whereby  ]phe- 
noJsuJpJwnic  acid^  (eH5HS04,  is  i)r()(luc<'(l.  The  mixed  licjuids  must 
be  subjected  to  a  temperature  of  55°  C.  (131°  F.  )  for  several  days, 
to  convert  this  into  paraphenolsnlphonic  acid,  and  then  twenty  parts 
of  water  should  be  added.  Two  parts  of  barium  carbonate  are 
mixed  with  the  liquid,  a  little  at  a  time,  c^irefully  graduating  the  quan- 
tity until  effervescence  ceases.  The  liquid  is  now  allowed  to  stand, 
to  permit  the  precipitation  of  the  barium  sulphate,  and  of  anj^  cai"- 
bouate  which  may  be  present,  and  the  liquid  filtered.  The  solution 
of  barium  paraphenolsidpho'tiate  is  decom loosed  by  adding  sodium  car- 
bonate until  precipitation  ceases,  wlien  the  liquid  is  filtered  liom  the 
barium  carbonate,  and  the  sodium  parapheuolsulpliouate  may  be  ob- 
tained by  evaporating  the  filtrate  and  crystallizing. 

CeHsHO  +  H2SO4  =  H0eH5SO4  +  H2O 

I'lieuol  Sulphuric  Pheuolsulphouic  Water 

Acid  Acid 

Official  Description, — Colorless,  transparent,  rhombic  prisms ;  somewhat  efflorescent  in  dry  air. 

Odor,  Taste,  and  Reaction. — Odorless;  cooling,  saline,  bitter  taste;  neutral  reaction. 

Solubility. —  WHter.     In  4.8  parts  at  25°  C.  (77°  F. )  ;  in  0.7  part  of  boiling  water. 
Altuliij/.     In  about  ^^M)  parts  at  25°  C.  (77°  F.)  ;  in  10  parts  of  boiling  alcohol. 

Tests  for  Identity.— Whtu  heated  a  little  above  100°  C.  (212°  F.),  the  .salt  loses  all  of  its 
water  of  cry.stallizatiou  (15.5  percent.),  and  becomes  white.  At  a  higher  temperature  it 
chars,  emits  inflammable  vapors  having  the  odor  of  phenol,  and  finally  leaves  a  residue 
of  sodium  sulphate  amounting  to  ."50.6  percent,  of  the  original  weight.  To  a  non-lumi- 
nous flame  it  imparts  an  intense  yellow  color. 
A  diluted  solution  of  the  salt  (1  in  100)  is  rendered  pale  violet  by  ferric  chloride  T.8.,  but 
remains  clear;  barium  chloride  T.S.  leaves  the  solution  clear,  but  if  a  portion  of  the  salt 
be  ignited,  and  the  residue  dissolved  in  water,  the  same  reagent  will  produce  in  the  solu- 
tion a  c(j])icjus,  white  precipitate. 

Impurity  and  Test. — Hiacy  metah.  The  aqueous  solution  of  the  salt  (1  in  20),  slightly 
acidulated  with  hydrochloric  acid,  should  not  respond  to  the  Time-Limit  Test  for 
heavy  metals  (see  U.  S.  P.  Te.st  No.  121,  Chap.  LXII). 

Uses. — This  salt  is  used  as  an  antiferment,  in  doses  of  four  to 
twenty  grains  (0.25  to  1.3  Gm.).     It  is  also  used  in  injections. 

SODII   PHOSPHAS.  U.S.    Sodium  Pliosphate 

Na2HP04  +  12H2O  ^-:  855.61 
It  should  contain,  in  an  unetflorest-ed  condition,  not  les.'i  than  99  percent,  of 
pure  Di-sodiuni-ortho-phoKphate  [PO.(0H)(()Na)a  ^-  I2H2O],  and  should  be  kept 
in  well-stoppered  bottles,  in  a  cool  place. 

Preparation. — The  part  of  bones  which  is  incombustible  is  ob- 
tained by  burning  them  to  whiteness,  and  consists  of  neutral  calcium 
phosphate,  called  honr-phospfiatc,  or  honr-a.sh,  associated  with  some 
calcium  caibonale.  When  this  is  mixed  with  sul])huric  acid,  the 
calcium  carlxmiilc  is  cut  ircly  dcconiposcd,  giving  rise  toefVcrvescence. 
The  calcium  pliospliiitc  undergoes  ]);irlial  decomposition  ;  thegieater 
part  of  the  liiue,  being  liberated,  piecipitates  as  calcium  suli)hate, 
while  the  phos]^horic  acid  coiid)iues  witli  (he  undecomposed  jxution 
of  tlie  ])hosplia1e,  and  i-emains  in  .solulion  as  an  acid  calcium  phos- 
phate, holding  di.s.solved  a  small  portion  of  calcium  sulphate. 

Ca32P04  -f  2HaS04  =  CaH42P04  +  2V:\^(\ 

Calcium  8ulplii)ric  Acid  Cnlcium  Calcium 

PlioRpliatn  Acid  i*lic>K|ilinto  Siilphnt<' 

Tn  order  to  sepanite  the  acid  phosph;it<'  from  the  ])recipilated  mass 
of  calcium  sulplmte,  boiling  water  is  added  to  the  mixture,  tlie  whole 
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is  strained,  aud  the  sulphate  washed  as  long  as  acid  phosphate  is 
removed,  which  is  known  V)y  the  water  which  passes  through  hav- 
ing an  acid  reaction.  The  different  liquids  which  have  pavssed  the 
strainer,  consisting  of  the  solution  of  acid  calcium  i)hosphate,  are 
mixed  and  allowed  to  stand  ;  by  cooling  a  portion  of  calcium  sul- 
phate is  deposited,  which  is  removed  by  decantation.  The  bulk  of  the 
liquid  is  now  reduced  by  evaporation,  and,  in  consequence  of  the 
diminution  of  the  water,  a  fresh  portion  of  calcium  sulphate  is  de- 
posited, which  is  separated  by  subsidence  and  decantation  as  before. 
The  acid  calcium  phosi^hate  solution,  being  heated,  is  now  saturated 
by  means  of  a  hot  solution  of  sodium  carbonate.  The  carbonic  acid 
is  liberated  with  effervescence,  and  the  alkali,  combining  with  the 
excess  of  acid  of  the  acid  phosphate,  produces  sodium  phosphate, 
while  the  acid  calcium  phosphate,  by  the  loss  of  its  excess  of  acid, 
becomes  the  neutral  phosphate  and  precipitates. 

CaH42P04  +  NaaCOg  =  CaHP04  +  Xa2HP04  +  H2O  +  CO2 

Acid  Calcium  Soflium  Calcium  Sodium  Water  Carbon 

Phosphate  Carbonate  rbosphate  Phosphate  Dioxide 

The  calcium  phosphate  is  separated  by  filtration  ;  and  the  filtered 
liquid,  which  is  a  solution  of  sodium  phosphate,  is  evaporated  so  as 
to  crystallize. 

Official  Description. — Large,  colorless,  monoclinic  prisms,  or  a  gninular,  cry.«talline   salt. 
The  crystal?  elHoresce  in  the  air,  and  gradually  lose  5  molecules  of  their  water  of  crys- 
tallization (2.').1  percent.). 
Odor,  Taste,  and  Reaction.— Odorless  ;  cooling,  saline  taste.     An  aqueous  solution  is  slightly 

alkaline  to  red  litmu.s  and  phenolphthalein  paper. 
Solubility.—  Wnter.      In  about  5.5  part.s  at  25°  C.  (77°  F.). 

Mruhol.     InsoluWe. 
Tests  for  Identity.— When  heated  to  about  40°  C.  (104°  F.),  the  salt  fuses,  yielding  a  colorless 
liquid.     At  100°  C.  (212°  F.)  it  loses  all  its  water  of  crystallization  (60.3  percent.),  and 
at  a  red  heat  it  is  converted  into  sodium  pyrophosphate.     It  imparts  to  a  non-luminous 
flame  an  intense  yellow  color. 

An  aqueous  solution  of  the  salt  (1  in  20)  yields  a  white,  crystalline  precipitate  with  mag- 
nesia mixture  T.S. 

With  silver  nitrate  T.S.  an  aqueous  solution  yields  a  yellow  precipitate,  soluble  in  ammonia 
water  and  in  nitric  acid. 

If  0.5  Cc.  of  the  aqueous  solution  (1  in  20)  be  mixed  with  1  Cc.  of  ammonium  molybdate 
T.S.,  the  mixture  will  at  once  assume  a  yellow  color,  and  after  being  gently  heated  a  few 
minutes  will  yield  a  yellow  j)rccipitate. 
impurities  and  Tests  for  Impurities. —  Liuiit  of  cnlcinm,  ahiminum,  etc.     Not  more  than  a 
slight  turbidity  should  ai)|)ear  on  dissolving  1  Gm.  of  the  salt  in  20  Cc.  of  water. 

Heavy  iiieta/n.  The  aqueous  solution  of  the  salt  (1  in  20),  slightly  aeiilulated  with  hydro- 
chloric acid,  should  not  respond  to  the  Time-Limit  Test  for  henry  melalt  (see  U.  S.  P. 
Test  No.  121,  Chap.  LXII). 

Cnrhonntr.  No  effervescence  should  occur  on  the  addition  of  hydrochloric  or  pitric  acid  to 
a  solution  of  the  salt. 

Amniir.  Five  Cc.  of  the  aqueous  solution  of  the  salt  (1  in  10)  should  not  respond  to  the 
Modified  Gutzcit's  Test  for  arsenic  (See  U.  S.  P.  Test  No.  17,  Chap.  LXII). 

Uses. — Sodium  phosphate  is  principally  used  as  a  cathartic ;  it 
should  be  free  from  arsenic,  and  when  purified  it  may  be  given  in 
doses  of  half  an  ounce  to  one  ounce  ( 15.5  to  .'31.1  Gm,  ). 

SODII    PHOSPHAS    EFFERVESCENS.  U.S.     Effervescent    Sodium 

Phosphate 

>Ictric  Old  form 

*  Exsiccated  Sodium  Phosphate,  in  fine  powder 200  Qm.  4    oz.  nv. 

Sodium  Bicarbonate,  dried  and  powdered 477  Qm.  0*  oz.  av. 

Tartaric  Acid,  dried  and  powdered 252  (im.  5    oz.  av. 

Citric  Acid,  uncfilorcsccd  crystals 162  Qm.  ;5J  oz.  bt. 

To  make 3  000  Qm.  20  oi.  av. 
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Powder  the  Citric  Acid  and  mix  it  intimately  with  the  Exsiccated 
Sodium  Phosphate  and  Tartaric  Acid,  then  thoroughly  incorporate 
the  Sodium  Bicarbonate. 

Place  the  mixed  powders  on  a  plate  of  glass  or  in  a  suitable  dish, 
in  an  oven  heated  to  between  93°  and  104°  C.  (199.4°  and  219.2°  F.). 

When  the  mixture  hius  acquired  a  moist  consistence,  by  the  aid  of 
careful  manipulation  with  a  wooden  spatula,  rub  it  through  a  No.  6 
tinned-irou  sieve,  and  dry  the  granules  at  a  temperature  not  exceeding 
54°  C.  (129.2°  F. ).    Keep  thei)roduct  in  well -stoppered  bottles. 

Uses. — Effervescent  Sodium  Phosphate  furnishes  a  pleavSant  means 
of  administering  sodium  phosphate.     Dose,  two  drachms  (8  Gm.). 

SODII  PHOSPHAS  EXSICCATUS.  U.S.    Exsiccated  Sodium  Phosphate 

It  should  contain  not  less  than  99  percent,  of  pure  anhydrous  Sodium  Phosphate 
[PO.  (OH)  (0Na)2],  and  should  be  kept  in  well-stoppered  bottles. 

Sodium  Phosphate,  a  convenient  quiintity 

Allow  the  crystals  to  effloresce  for  several  days  in  warm  air,  at  a 
temperature  of  from  25°  to  30°  C.  (77°  to  86°  P.),  then  continue  the 
drying  in  an  oven  ;  raise  the  temijerature  very  gradually  until  100°  C. 
(212°  F. )  has  been  reached,  and  maintain  this  temperature  until  the 
salt  ceases  to  lose  weight.  Powder  and  sift  the  residue,  and  preserve 
it  in  well -stoppered  bottles. 

A  white  powder  which  absorbs  moisture  readily,  and  which,  after  allowance 
is  made  for  the  loss  of  GO. 3  percent,  of  water  of  crystallization,  conforms  to  the 
reactions  and  tests  given  under  Sodii  PJioxjihan. 

Uses. — This  salt  is  used  in  making  effervescent  sodium  phosphate. 
It  may  be  given  in  fifteen  grain  (1  Gm. )  doses. 

LIQUOR  SODII  PHOSPHATIS   COMPOSITUS.  IS.    Compound  Solution 
of  Sodium   Phosphate 

Metric  GUI  form 

*  Sodium  Phosphate,  unefflorcsced  crystiil.'' 1000  Qm.  33oz.  av.  167  gr. 

Sodium  Nitrate 40  Qm.  1  oz.  av.  147  gr. 

Citric  Acid 130  Gm.  4oz.  av.  149  gr. 

Distilled    Water,  a  sufiicicnt  qnnntit y, 

To  make 1000  Cc.  2  pints 

Triturate  the  Sodium  Phosphate  and  Sodium  Nitrate,  in  a  mortar, 
with  the  Citric  Acid,  until  com])letely  li(|ucfi('d,  then  add  suflHcient 
Distilled  Water  to  mak(^  the  ])r()<luct  mciisui*'  1000  (V.  [old  form  2 
pints].  Filter  the  li<iui(l.  Keep  the  s<»ii.tioii  in  well -stoppered 
l)olt]es  in  a  modeiately  warm  ])lii<*e. 

Tests  for  Identity.— If  to  1  (V.  of  tlieSolntion,  .lilnled  with  iin  e(|unl  vuluinc of  water,  aslight 

c.xcc'.M  of  uiiUMonia  water,  followeil  liy  1  '  •'.  of  ina^iiesiii  iiii.xture  T.  S.,  be  added,  a  white 

cryfltalline  preinpitute  will  be  obtnined. 
If  1  f'c.  of  the  Solutiiiii,  dilute(l  witli  .')  Ce.  of  water,  be  mixed  with  an  equal  volume  of 

f<iili)huric  arid,  and  to  tlie  cooled  inixtiiro  a  crystal  of  ferrous  sulphate  be  added,  a  dark 

brown  zone  will  »j)j)eiir  iirounil  the  cryxtal. 
If  ."jCe.  r)f  the  Sidution  be  neutralized  with  nmmonia  water,  an  excess  of  calcium  chloride 

T.S.  adde<l,  and  the  mixture  tillered,  the  filtrate,  upon  boiling,  should  deposit   a  white 

prceipitatc. 

Uses. — This  solution,  which  represents  the  salt  in  the  proportion 
of  1  dm.   in  1  Cc,  was  niiule  onirisil  in    the  IT.  S.  P.  (Sth  Pev.)  to 
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furuisli  a  convenient  form  for  the  cxliibition  of  sodium  i)hosi>liatc, 
which,  while  soluble  in  water,  is  not  rapidly  dissolved  ;  sodium 
nitrate  and  citric  acid  are  added  to  prevent  the  solution  from 
crystallizing  ;  nevertheless,  in  cold  weather  the  solution  should  be 
kept  in  a  moderately  warm  place.    The  dose  is  two  fluidrachms  (8  Cc. ). 

SODII  PYROPHOSPHAS.  U.S.    Sodium  Pyrophosphate 

Na4P207  +  IOH2O  =  44:102 

It  should  contain,  in  an  uneftioresced  condition,  not  less  than  99  percent,  of 
pure  Sodium  Pyrophosphate  [(F0)20.(0Na)4  +  IOH2O],  and  should  be  kept  in 
well-stoppered  bottles. 

Preparation. — Sodium  pyrophosphate,  as  its  name  indicate^s,  is 
prepared  by  heating  sodium  phosphate  in  a  suitable  vessel  to  redness. 
When  sodium  phosphate  is  subjected  to  a  temperature  of  44°  C. 
(111.2°  F. ),  it  melts  in  its  water  of  crystallization  ;  if  the  heat  be  in- 
creased to  100°  C.  (212°  F. ),  all  the  water  is  dispelled,  and  but  40 
percent,  of  the  original  weight  remains  ;  at  390°  C.  (572°  F. )  it  is 
converted  into  the  tetrabasic  phosphate  or  pyrophosphate.  By 
dissolving  this  residue  in  water,  filtering,  and  crystallizing,  the  salt 
may  be  obtained. 

Official   Description. — Colorless,  transparent,  monoclfnic  prisms,    or  a  crystalline  powder; 

slightly  efflorescent  in  warm  air. 
Odor,   Taste,   and   Reaction. — Odorless ;    cooling,   saline,    and   feebly   alkaline   taste.     Its 

aqueous  solution  is  feebly  alkaline  to  red  litmus  pai)er  and  to  i)henolphthalein  paper. 
Solubility. —  Water.     In  about  11.5  parts  at  25°  C.  (77°  ¥.),  and  in  1.1  parts  of  boiling  water. 

Alcohol.     Insoluble. 
Tests  for  Identity.— When  heated  to  100°  C.  (212°  F.),  the  salt  loses  its  water  of  crystalliza- 
tion (40.35  percent.)  without  previous  fusion.     At  a  higher  teinpcr.ature  it  fuses,  forming 
a   transparent   liquid,  which,  on    cooling,  solidifies   to   a  crystalline   maiss.     To  a  non- 
luminous  flame  it  imparts  an  intense  yellow  color. 

An  aqueous  solution  of  the  salt  (I  in  20)  yields  with  magnesia  mixture  a  white  precipitate  ; 
with  silver  nitrate  T.S.  it  yields  a  white  precipitate  (distinction  from  (irihophotijihutf). 

With  an  excess  of  ammonium  molybdate  T.S.  no  precipitate  is  formed  within  fifteen  or 
twenty  minutes,  even  when  a  gentle  heat  is  applied  (distinction  from  ort/ioplioxphutf). 
Impurities  and  Tests  for  Impurities. — ('rirbonair.     An  aqueous  solution  of  the  salt  (1  in  20) 
yields  with  silver  nitrate  T.S.  a  white  precipitate  which  is  soluble  in  ammonia  water 
and  also  in  nitric  .acid  without  effervescence. 

Heavy  metah.  The  aqueous  solution  of  the  salt  (1  in  20),  slightly  acidulated  with  hydro- 
chloric acid,  should  not  respond  to  the  Time-Limit  Test  for  heavy  metals  (sec  U.  S.  1*. 
Test  No.  121,  Chap.  LXII). 

Ai-aenic.  Five  Cc.  of  the  aqueous  solution  of" the  salt  (1  in  10)  should  not  respond  to  the 
Modified  Gutzeit's  Test  for  arsenic  (see  U.S.  P.  Test  No.  17,  Chap.  LXII). 

Uses. — This  salt  is  used  principally  in  preparing  ferric  jnrojjhos- 
phate.  It  may  be  given  in  doses  of  from  ten  to  thirty  grains  (^O.G  to 
2Gm). 

SODII  SALICYLAS.  U.S.     Sodium  Salicylate 

NaCvIIeOa^  158.89 

It  should  contain  not  less  than  99.5  jiercent.  of  pure  Sudiiun  Salicylate  [CeHv 
(OH)COONa],  and  should  be  kept  in  well-stoppered  bottles,  protected  from  heat 
and  light. 

Preparation. — Sodium  salicylate  is  prepared  by  mixing  one  hun- 
dred parts  of  i)ure  salicylic  acid  with  sufticient  distilled  water  to  form 
a  paste,  and  then  with  one  hundred  and  four  parts  of  i)ure  eryst;d- 
lized  sodium  carbonate  (uneflloresced)   in  a  glass  or  porcelain  ves- 
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sel ;  carbon  dioxide  will  be  evolved,  and  sodium  salicylate  will  re- 
main in  solution. 

2HC7H5O3  +  KaaCOa  =  2NaC7H603  +  H2O  +  CO2 

Salicylic  Acid  Sodium  Sodium  Water  Carbon 

Carbonate  Salicylate  Dioxide 

The  liquid  may  be  strained  through  thoroughly  washed  muslin  if 
necessary,  and  heated  in  a  porcelain  dish  until  the  carbon  dioxide  is 
expelled. 

It  should  not  be  filtered  through  ordinary  paper,  on  account  of  the 
impurities  generally  present  in  paper  ;  the  slightest  contact  with 
iron  will  discolor  the  product,  and  for  this  reason  the  commercial 
sodium  carbonate  is  unfitted  for  use  in  making  this  salt. 

If  alkaline  to  litmus  paper,  enough  salicylic  acid  must  bo  added  to 
be  slightly  in  excess,  and  the  solution  should  be  evaporated  at  a  low 
heat  to  dryness.  If  the  acid  is  not  in  excess,  the  salt  will  not  be 
white,  but  gray  or  lead- colored  ;  and  if  heated  too  much,  the  odor  of 
phenol  will  be  noticed. 

Official  Description. — White,  microcrystalHne  powder  or  scales,  or  an  amorphous,  colorless 

powder,  or  having  not  more  than  a  faint  pink  tinge. 
Odor,  Taste,  and  Reaction. — Odorless  ;  sweetish,  saline  taste.     An  aqueous  solution  when 

freshly  made  should  be  colorless,  and  should  slightly  redden  blue  litmus  paper. 
Solubility. —  Watrr.     In  O.S  part  at  25°  C.  (77°  F.)  ;  very  soluble  in  boiling  water. 
Aliiiliol.     In  5.5  parts  at  25°  C.  (77°  F.)  ;  very  soluble  in  boiling  alcohol. 
Other  Ko/rintn.     Solulilc  in  glycerin. 
Tests  for  Identity. — When  heated,  the  salt  is  decomposed,  giving  off  inflammable  vapors  and 
an  odor  of  phen()l,  and  finally  leaves  a  residue  of  sodium  carbonate.     To  a  non-lumi- 
nous flame  it  imiiarts  iin  intense  yellow  color. 
Ferric  chloride  T.8.,  added  to  an  excess  of  a  concentrated  solution  of  the  salt,  produces  a 
violet  precipitate;  but  when  added  to  a  dilute  solution  (1  in  100),  it  produces  a  deep 
violet-blue  color. 
If  copper  sulphate  T.S.  be  added  to  the  aqueous  solution  (1  in  20),  a  green  color  is  pro- 
duced. 
On  adding  to  about  0.2  Gm.  of  the  salt,  in   a  test-tube,  about  1  Cc.  of  concentrated  sul- 
phuric acid,  and  then,  cautiously,  drop  by  drop,  about  1  Cc.  of  methyl  alcohol,  and  heat- 
ing the  mixture  to  boiling,  methyl  salicylate  will  be  evolved,  recognizable  by  its  odor. 
I)ilutcd  hydrochloric  or  suiiihuric  acid  produces  in  a  concentrated  aqueous  solution  of  the 
salt   a   vohuiiinous,  while  prccijiitalc,    which,    after  being  separated   by    filtration,    and 
washed,  should  coiiforiii  to  tin-  reactions  and  tests  given  under  Aritfum  Sdh'ty/iriim. 
Impurities  and  Tests  for  Impurties. —  Sii//>fiitrs.     If  to  an  aqueous  solution  of  the  salt  (1 
in  20),  :;  drops  of  iodine  T.S.  ami  a  slight  excess  of  hydrochloric  acid   be  added,  the  fil- 
trate from  this  mixture  shouM  not  yield  a  precipitate  ui>on  the  addition  of  barium  chlo- 
ride T.S. 
Hfiny  mrtaU.     If  the  aqueous  solution  of  the  salt  (1   in  20)  be  acidulated  with  hydro- 
chloric acid  and  filtered,  the  filtrate  should  not  respond  to  the  Time-Limit  Test  for /ifiii/ 
mrtoh  (see  U.S.  I'.  Test  No  121,  Chap.  LXII). 
Quantitative  Test. — If  1  (Jm.  of  dry  Sodium   Salicylate  be  thoroughly  ignited  at  a  red  heat, 
and  the  residue  extracted  with  boiling  dislillcd  water  until  the  washings  cease  to   react 
with   methyl-orange  T.S.,  the  iiiixecl  liltrnte  and  wasliings  should  require  for  complete 
neutralization  not  less  tliiin  12.5  (12.52)  Cc.  of  half-normal  sulphuric  aciil  V.S.,  methyl- 
orange  T.S.  being  used  as  indicator. 

Uses. — This  salt  is  adiiiinLslorcd  in  rliounintic  and  neuralgic  affec- 
tions, in  doses  of  fifteen  to  thiity  grains  (I  to  2  Gm. ). 

SODH  SULPHAS.  U.S.    Sodium  Sulphate 

\:i2S()4-t    lOlIaO-     :{l<t.91 

[(Jkaitber's  Salt] 

It  shntiM  roni.iin,  ill  ati  luicdlorcscod  rniulition,  ni>t  less  than  99  ]i(>rcont.  of 
pure  SihIIiiim  Siilpluitc  [S()2(()Na)a  I  IOH2O],  and  should  l)e  kept  in  well-closed 
vessels,  in  a  cool  iila("t\ 
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Preparation. — Tliis  salt  is  largely  obtained  as  a  by-product  in  the 
manufacture  of  soda-ash,  hydrochloric  and  nitric  acids,  ammonium 
chloride,  etc. 

Official  Description. — Large,  colorless,  transparent,  inonoclinic  prisms,  or  granular  crystals. 

Effloresc^es  rajiidly  in  the  air,  and  finally  loses  all  of  its  water  of  crystallization. 
Odor,  Taste,  and  Reaction. — Odorless;   bitter,  saline  taste  :   neutral  reaction. 
Solubility.—  \V;i<r.     In  2.8  parts  at  15°  C.  (59°  ¥.),  in  0.25  part  at  ;U°  C.  (<j;i.2°  F.),  and   in 
0.47  part  at  100°  C.  (212°  F.). 
Alcohol,     Insoluble. 
Other  solreiit".     Soluble  in  glycerin. 
Tests  for  Identity. — Wben  heated  to  33°  C.  (91.4°  F.),  the  salt  fuses,  and,  on  continuing  the 
heat  to  100°  C.  (212°  F.),  it  loses  all  of  its  water  of  crystallization  (55.9  percent.).     At 
a  red  heat  the  anhydrous  salt  fuses  without  decomposition.     To  a  non-luminuus  flame  it 
imparts  an  intense  yellow  color. 
An  aqueous  solution  of  Sodium  Sulphate  (1   in  20)  yields,  with  barium  chloride  T.S.,  a 
white  precipitate  insoluble  in  hydrochloric  acid. 
Impurities  and  Tests  for  Impurities. — Heavy  metals.    The  aqueous  solution  of  the  salt  (1 
in  20),  slightly  acidulated  with  hj'droehloric  acid,  should  not  respond  to  the  Time-Limit 
Test  for  henry  mctah  (see  U.  S.  P.  Test  No.  121,  Chap.  LXII). 
Arsenic.     Five  Cc.  of  the  aqueous  solution  of  the  salt  (1  in  10)  should  not  respond  to  the 
Modified  Gutzeit's  Test  for  arsenic  (see  U.  S.  P.  Test  No.  17,  Chap.  LXII). 

Care  must  be  employed,  in  using  the  formulas  requiring  this  salt, 
to  see  that  it  is  not  effloresced,  as  such  a  salt  may  have  lost  half  of 
its  water  of  crystallization,  and  be  therefore  one-third  stronger  than 
it  should  be. 

Uses. — This  well  known  sulphate  is  largely  used  in  veterinary 
practice.  As  a  pul•gati^•e  it  is  not  so  well  suited  for  admini.stratiou 
to  human  beings,  the  magnesium  sulphate  being  preferred.  It  may 
be  given  to  adults  in  doses  of  half  an  ounce  to  one  ounce  (16  to  32 
Gm.). 

SODH  SULPHIS.  U.  S.    Sodium  Sulphite 

Na2S03  +  7H2O  =  250.39 

It  should  contain,  in  the  uneffloresced  and  air-dried  condition,  not  less  than  94 
percent,  of  pure  Sodium  Sulphite,  and  should  be  kept  in  well-stoppered  bottles, 
in  a  cool  place. 

Preparation. — A  very  satisfactory  mode  of  making  this  sulphite 
is  by  dissolving  a  convenient  weight  of  sodium  carbonate  in  a  small 
quantity  of  water,  then  passing  sulphurous  acid  gas  through  the 
solution  until  it  is  completely  saturated  and  acid  sodium  sulphite  is 
formed.  The  addition  of  an  equal  weight  of  sodium  carbonate  forms 
a  solution  of  the  neutral  sulphite,  which  is  to  be  evaporated  and 
crystallized. 

Na^COa  +  SO2  -^  XaaSOa  +  CO2 

Sodium  Sulphur  Sodiuui  Carbon 

Carbonate  Dioxide  Sulpliite  Dioxide 

The  sodium  suli)hite  which  is  most  fretiuently  used  now  is  the 
granulated  sodium  sulphite:  (his  is  ])repared  by  evai^oialing  ;»  solution 
of  the  sulphite  to  dryness  in  the  usual  m;uinor.  As  thus  i)iepared,  it 
is  much  more  stable  than  the  crystallized  salt  ;  it  should  be  remem- 
bered, however,  that  it  is  of  nearly  twice  the  strength  of  the  latter, 
and  the  quantity  used  should  be  proportionately  lessened.  Theoreti- 
cally, the  quantity  of  water  present  in  the  crystals  is  exactly  half 
their  weight. 
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Official  Description. — Colorless,  transparent,  monoclinic  prisms.     Exposed  to  the  air,  the  salt 

clHorosccs,  jiiul  is  slowly  oxidized  to  sulphate. 
Odor,  Taste,  and  Reaction. — Odorless ;  cooling,  saline,  sulphurous  taste ;  neutral  or  feebly 

111 kii line  react iou. 
Solubility.—  Wairr.     In  2  parts  at  25°  C.  (77°  F.),  and  in  1.4  parts  of  boiling  water. 

Alvtihfil.     Sparingly  soluble. 
Tests  for  Identity. — When  gently  heated,  the  salt  softens  somewhat,  but  it  does  not  fuse. 

Above  100°  C.  (212°  F.)  the  crystals  lose  all  their  water  (50  percent.),  without  fusing  or 

changing  their  shape.     At  a  red   heat  the  salt  fuses  to  a  reddish-j'ellow  mass  of  sodium 

sulphate  and  sodium  sulphide.     To  a  non-luminous  flame  the  salt  imparts  an  intense 

yellow  color. 
Upon  the  addition  of  hydrochloric  acid  to  the  salt,  sulphur  dioxide  gas  is  liberated,  which  is 

recognized  by  its  odor,  and  by  its  blackening  a  strip  of  paper  moistened  with  mercurous 

nitrate  'I'.S.  and  held  in  the  escaping  gas. 
Impurities  and  Tests  for  Impurities.^ 77M««i(//>/ja^€.     If  1  Gm.  of  the  salt  be  dissolved  in 

10  Cc.  of  diluted  nitric  acid,  and  the  solution  heated  sufficiently  to  expel  the  gases,  the 

liquid  should  not  become  turbid. 
II((inj  metdh. — If  1  Gin.  of  the  salt  be  dissolved  in  20  Cc.  of  diluted  hydrochloric  acid  and 

heated  sufficiently  to  expel   the  sulphur  dioxide,  the  remaining  solution,  after  being 

restored  to  its  original  volume,  should  not  respond  to  the  Time-Limit  Test  for  heavy 

m.inh  (sec  V.i^.  V.  Test  No.  121.  Chap.  LXII). 
Quantitative  Test. — If  to  50  Cc.  of  tenth-normal  iodine  V.S.,  measured  from  a  burette  into  a 

glass-stoppere<l  vial  (of  about  lOO  Cc.  capacity),  0.5  Gm.  of  the  finely  powdered  crystals 

of  Sodium  Sulphite  be  added,  and  after  solution  has  taken  place,  not  more  than  12.45 

Cc.  of  tenth-normal  sodium  thiosulphate  Y.S.  should  be  required  to  discharge  the  color 

of  the  solution. 

Uses. — Sodium  sulphite  is  one  of  the  most  useful  antifermente.     It 
is  giveu  iu  doses  of  teu  to  thirty  gruius  (0.6  to  2  Gm. ). 


SODII  THIOSULPHAS.  U.S.    Sodium  Thiosulphate 

Na2S203  +  5H2O  =  246.46 

[SoDii  IIyposulphis,  Pharm.  1890     Sodium  Hyposulphite] 

It  should  contain  not  less  than  98  percent,  of  pure  Sodium  Thiosulphate,  and 
should  be  kejjt  in  well-stoppered  bottles. 

Preparation. — S(»(lium  thiosulphate,  official  in  the  U.  S.  P.  1890  as 
nodiinn  hjipoHulpltUr,  is  made  by  decomposing  s<duble  calcium  thiosul- 
phate, obtained  by  the  oxidation  of  allcali  waste,  with  either  sodium 
sulphate  or  sodium  carbonate. 

CaSaOa  +  'S^SO^  =  KagSaOg  +  CaS04 

Calciuiii  Soilium  Sodium  Calcium 

Tliiosiilphiite  Sulphate  Thiosulphate  Sulphate 

Other  methods  of  making  "  hyposulphite  of  soda"  have  been  used, 
but  the  above  pjocess  has  su])erseded  them  because  of  its  economy. 
It  is  now  ma<l<;  on  a  very  large  scale. 

Official  Description. — Colorless,  transparent,  monoclinic  prisms.    Permanent  in  the  air  below 

;'>:;°  C.  ('.»1.4°  i'.),  but  efflorescent  in  dry  air  above  that  temperature;  slightly  deliquescent 

in  moist  air. 
Odor,  Taste,  and  Reaction. — Odorless ;  co(ding,  afterwards  bitter  taste ;  neutral  or  faintly 

alkaline  reaction. 
Solubility.— HVi/rr.     In  about  0.35  part  at  25°  C.  (77°  F.)  at  a  boiling  heat  the  solution  ia 

rai)iilly  decomposed. 
Alcofinl.     Insoluble. 

Ollirr  HnlvfulH.     Slightly  soluble  in  oil  of  turpentine. 
rests  for  Identity.— When  rai)idlv  heated  to  .^(l°  C  (122°  F.).  the  salt  melts.     When  .slowly 

heat(.d  until  it  is  eflloreseed,  and  afterwards  to  100"  C  (212°  F. ),  it  loses  all  of  its  water  of 

(•rystalli/.ation  ('•'>f>.?,  percent.),  and  at  a  red  heat  is  decomposed,  sulphur  being  liberated, 

while  a  residue  of  sodium  sulphide  and  sodium  sulphate  remains.     To  a  non-luminous 

flame  it  iin])arts  an  intense  yellow  color. 
An  aqueous  solution  of  Sodium  Thiosulphate  readily  dissolves  many  salts  of  silver  (chloride, 

bromide,  iodiile,  o,\ide,  etc.),  and  disidmrgcs  the  color  of  a  solution  of  iodine  or  of  starch 

iodide. 
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If  ferric  chloride  T.S.  be  dropped  into  the  aqueous  .solution  (1  in  20),  a  dark  violet  color 
will  be  produced,  which  disappears  rapidly  on  agitation. 

Addition  of  sulphuric  or  hydrochloric  acid  to  the  acjueous  solution  liberates  from  it  sulphur 
dioxide  (recognized  by  its  odor,  and  by  its  blackening  a  strip  of  paper  moistened  with 
mercurous  nitrate  T.S.  held  in  the  escaping  gas)  ;  a  white  precipitate  of  sulphur  is  also 
formed  (distinction  from  sufphite  or  bhulphite). 
Impurities  and  Tests  for  Impurities. — Arnenic.  If  to  5  Cc.  of  an  aqueous  solution  of  the 
salt  (1  in  10),  3  Cc.  of  nitric  acid  be  added,  the  solution  cautiously  evaporated  to  dryness 
on  a  water-bath,  and  the  residue  treated  with  distilled  water,  the  liquid  filtered,  and  the 
filtrate  and  washings  evaporated  to  dryness,  this  residue  should  not  respond  to  the  Modi- 
fied Gutzeit's  Test  for  nrnenic  (see  U.  S.  P.  Test  No.  17,  Chap.  LXII). 

Heavy  metals.  The  residue  from  20  Cc.  of  an  aqueous  solution  (1  in  20),  treated  as  directed 
above,  when  dissolved  in  20  Cc.  of  water  and  slightly  acidulated  with  liydrocliloric  acid, 
should  not  respond  to  the  Time-Limit  Test  for  heav},-  mctalu  (see  U.S.  1'.  Test  No.  121, 
Chap.  LXII). 

Calcium.  The  aqueous  solution  (1  in  20)  should  not  be  rendered  turbid  by  the  addition  of 
ammonium  oxalate  T.S. 

Sulphide.  An  aqueous  solution  of  the  salt  (1  in  20)  should  not  be  colored  red  by  a  drop 
of  phenolphthalein  T.S.  (absence  of  caustic  alkali  or  carbonate)  ;  nor  should  a  drop  of 
silver  nitrate  T.S.  produce  a  brown  or  a  black  precipitate  in  5  Cc.  of  this  solution. 
Quantitative  Test. — If  1  Gm.  of  Sodium  Thiosulphate  be  dissolved  in  20  Cc.  of  water,  it 
should  require  the  addition  of  not  less  than  .39.75  Cc.  of  tenth-normal  iodine  V.S.  to  pro- 
duce a  slight  yellow  tint. 

Uses. — This  compound  is  used  in  the  official  vohimetric  test  sohi- 
tion  of  sodium  thiosulphate,  and  occasionally  in  medicine,  as  an 
alterative  and  resolvent,  in  doses  of  ten  to  thirty  grains  (0.6  to 
2  Gm. ).  Externally,  it  is  used  in  baths,  and  also  as  an  ointment. 
Its  principal  use  is  in  the  arts,  as  an  anticMor  in  paper  mainifacture  ; 
while  in  photography,  under  the  abbreviated  name  of  ''  hypo,"  it  is 
invaluable  as  a  solvent  for  the  unaltered  silver  chloride  or  bromide 
in  the  film. 


CHAPTER   XL 


THE  LITHIUM  SALTS 

The  lithium  salts  resemble  those  of  potassium  and  sodium.  The 
metal  lithium  is  comparatively  rare,  lor  although  widely  distributed 
iu  nature,  it  occurs  in  such  small  quantities  that  the  necessary  labor 
to  extract  it  makes  it  expensive  ;  it  is  found  in  lejiidoUte,  in  petalite,  in 
spodumene,  and  in  many  mineral  waters. 

Lithium  is  a  metal  resembling  potassium  and  sodium,  although 
much  less  prone  to  oxidation  ;  it  is  soft,  and  is  the  lif/htest  of  all  known 
metals,  having  the  specific  gravity  of  0.5891.  Heated  in  the  air, 
lithium  ignites  at  a  temperature  above  its  fusing  point,  burning  with 
a  bright  white  light ;  when  thrown  on  water,  it  oxidizes,  but  does 
not  fuse  like  sodium.  Chemically,  lithium  is  a  monad,  like  sodium 
and  potassium. 

Tests  for  Lithium  Salts 

1.  A  colorless  flame  is  colored  a  vivid  red  by  volatile  salts  of 
lithium. 

2.  Concentrated  solutions  of  lithium  salts  yield  a  white  precipitate 
with  ammonium  carbonate  ;  no  precipitate  is  produced  in  dilute  solu- 
tion or  if  ammonium  salts  are  present. 

3.  Sodium  i»hosphate  produces  a  white  precipitate  in  alkaline  or 
neutral  solutions,  which  is  soluble  in  acids  and  in  solutions  of  ammo- 
nium salts. 

Official  Salts  and  Preparation  of  Lithium 


OfTirial  Namp 
Inorganic  Radicals 

Lilliii  Bromitliim 
Carbonas 

Organic  Radicals 

Lithii  Benzoas 
Citras 
Citras  Effervescens 


Salicylas 


Lithii  Borocitraa 
Lithium  Horocitrate 


Lithii  rhlnridutn.  LiH 

Lithiiiiii  Cliloriilc 
Lilhii  Diitorooitras 

liithiiitn  Diborocilralo 

Lithii  Todiduni,  Li  I 

Tiithiiim  lodiile 
Lithii  Nitrns.  LiNOg 

liithiiiin  Nitrate 
Litliii  I'hopj.hn.M,  r,i(,I'04 

Lithium  Plioyphnto 

Lithii  Sulphwi,  LiaS04-|-HaO 
Lithium  Sulphate 
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Trpjia  ration 

By  decomposing  ferrous  bromide  with  lithium  carbonate 

By  precipitating  lithium  sulphate  Avith  ammonium  carbonate 


By  treating  lithium  carbonate  with  benzoic  acid 

By  treating  lithium  carbonate  with  citric  acid 

Prepared  hy  mixing  finely  powdered  lithium  citrate,  sodium  bicarbo- 
nate, tartaric  acid,  and  citric  acid,  heating  the  mass  until  the  whole 
is  uniformly  moist,  granulating  and  drying 

By  treating  lithium  carbonate  with  salicylic  a«id 

Unofficial  Lithium  Salts 

]»i>i.«i)lvc  20  (iiii.  i-itric  acid.  -1  tiiii.  lithium  carbonate,  and  fi  (im. 

lioric  acid   in   .'■■ufficiciit   bniliug  water,  evaporate  carefully  to 

ilryness,  and  reduce  to  :i  jxiwdcr 
I)i.<!S(dve   lithium   carliDiiMic   in  hydrochloric  acid,  concentrate, 

and  crystalli/.e 
nissnlvo  20  <iin.  citric^  acid,  7  (ini.  lithium  carbonate,  and   12 

(im.  boric  acid  in  sufTtcient  boiling  water,  evajxirate  carefully 

to  dryness,  and  reduce  to  a   jiowder 
Kigest  a  solution   <)f  calcium  iodide  with   lithium  carbonate  in 

slight  excess,  filter,  ancl  evaporate  to  dryness 
I>iss(ilve  lithium  carb(mate  in  nitric  acid,  filter,  concentrate,  and 

crystallize 
Adil   a  solution   of  lithium   carbonate  to  a  solution  of  sodium 

phosjjhate  with  sodium  hydroxide:  a  crystailinc  powder  will 

be  precipitated 
Dissolve  lithium  carbonate  in  sulphuric  acid,  filter,  concentrat*, 

and  crystallize 
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LITHII    BENZOAS.   U.S.     Lithium  Benzoate 

LiC7H602  =  127.11 

It  should  contain  not  less  than  98.5  percent,  of  pure  Lithium  Benzoate  [CeHg.- 
COOLi],  and  should  be  kept  in  well-stoppered  bottles. 

Preparation. — This  may  be  made  by  Shuttleworth's  process,  which 

is  as  follows  : 

One  ouuce  (av.)  of  lithium  carbonate  is  put  in  an  evaporating  dish 
with  9  fluidounces  of  water,  the  mixture  is  heated,  and  three  and  a 
quarter  ounces  (av. )  of  benzoic  acid  in  small  p(jrti(jns  added,  until 
the  carbonate  is  all  decomposed  and  effervescence  ceases  ;  the  solution 
is  filtered  and  evaporated  to  dryness,  or  crystallized  if  desired.  The 
yield  is  three  and  a  half  ounces.  The  advantage  of  this  process  is  a 
saving  in  time  and  labor  in  evaporating. 

LiaCOa  +  2HC7H5O2  =  2LiC7H502  +  H2O  +  CO2 

Litliiuui  Beii/.uic  Lithium  Water  Carbon 

Carbonate  Acid  Beuzoate  Dioxide 

Official  Description. — A  light,  white  powder,  or  small,  shining,  crystalline  scales ;  perma- 
nent in  the  air. 

Odor,  Taste,  and  Reaction. — Odorless,  or  of  faint  benzoin-like  odor ;  cooling,  sweetish  taste. 
The  aqueous  solution  (1  in  20)  has  an  alkaline  reaction  upon  litmus,  but  is  neutral  to 
phenolphthalein  T.S. 

Solubility. —  Wtttcr.     Soluble  in  ?i  parts  at  25°  C.  (77°  F.),  and  in  2.5  part.s  of  boiling  water. 
Ahnhul.     In  13  parts  at  25°  C.  (77°  F.),  and  iu  10  part.s  of  boiling  alcohol. 
Its  .solubility  in  water  is  increased  by  the  presence  of -sodium  benzoate,  but  lessened  when 
alcohol  is  the  solvent. 

Tests  for  Identity. — When  heated,  the  salt  fuses ;  at  a  higher  temperature  it  chars,  emits 

inflammable  vapors  having  a  benzoin-like  oilor,  and  finally  leaves  a  residue  of  lithium 

carbonate  mixed  with  carbon.     This  residue  imparts  a  crimson  color  to  a  nou-Iuminous 

flame,  and  its  aqueous  solution  has  an  alkaline  reaction  upon  litmus  paper. 

The  addition  of  a  few  drops  of  ferric  chloride  T.S.  to  the  above  solution  will  produce  a 

voluminous  flesh-colored  precipitate  of  ferric  benzoate. 
If  an  excess  of  hydrochloric  acid  be  added  to  a  concentrated  aqueous  solution  of  0.6  Gm.  of 
Lithium  Benzoate,  a  white  precipitate  of  benzoic  acid  will  be  formed,  which,  after  collect- 
ing upon  a  filter  and  thoroughly  washing  and  drying,  should  respond  to  the  tests  of 
purity  given  under  Aeidnm  Jii  nzoiciim. 

Impurities  and  Tests  for  Impurities.— Limit  0/  other  alkalies.  If  the  filtrate  and  washings 
from  this  precipitate  be  evaporated  almost  to  dryness  on  a  water-bath,  in  a  flat-bottomed 
flask  of  50  Cc.  capacity,  and  10  Cc.  of  amyl  alcohol  (boiling  point  1.32°  C.)  be  added,  and 
the  mixture  cautiously  heated  until  the  lower  aqueous  layer  has  evaporated,  then,  after 
the  addition  of  3  drops  of  hydrochloric  acid  and  boiling  for  three  minutes,  the  resulting 
insoluble  residue  should  weigh  not  more  than  0.004  Gm.  The  removal  of  the  water  from 
the  amyl  alcohol  mixture  is  facilitated  by  passing  a  current  of  air  through  the  hot 
solution. 
If  1  Gm.  of  the  salt  be  dissolved  in  20  Cc.  of  water,  and  the  benzoic  acid  precipitated  by  the 
addition  of  a  sufficient  quantity  of  hydrochloric  acid,  the  filtrate  should  respond  to  the 
following  tests  of  purity  : 
Limit  of  iron,  tiliiininum,  etc.  The  addition  of  ammonia  water  until  the  solution  has  an 
alkaline  reaction  should  produce  neither  turbidity  nor  precipitation,  either  before  or 
after  boiling. 
Heavy  metaln.  Another  portion  of  this  solution  should  not  respond  to  the  Time-Limit  Test 
for  hvfiry  i.ietaU  (see  U.S.  p.  Test  No.  121,  ("hap.  LXII). 

Qravimetric  Test. — If  0.5  (Jm.  of  Lithium  Benzoate  be  thoroughly  mixed  with  about  1  Gm. 
of  powdered  anhydrous  animoniuin  sulphate  and  cautiously  ignited  in  a  porcelain  cruci- 
ble, until  of  constant  weight,  the  residue  should  weigh  not  less  than  l).21U  Gm.,  nor  more 
than  0.216  Gm. 

Uses. — Lithium  benzoate  is  used  as  a  remedy  iu  gout  and  rheuma- 
tism, in  doses  of  fifteen  to  twenty  grains  (1  to  1.3  Gm. ). 

LITHII  BROMIDUM.  U.S.    Lithium  Bromide 

LiBr  =  86.34 

It  should  contain  when  well  dried  not  less  than  97  i>ercent.  of  i)ure  Lithium 
Bromide,  and  should  lie  kept  in  well-stoj>pered  bottles. 
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Preparation. — There  are  several  methods  of  making  this  salt :  1. 
By  dissolving'  lithium  carbonate  in  hydrobromic  acid.  2.  By  mixing 
solutions  of  lithium  sulphate  and  potassium  bromide.  3.  By  mixing 
lithium  carbonate,  bromine,  and  water  together,  and  passing  hydro- 
gen sulphide  gas  through  the  mixture.  -4,  By  placing  300  grains  of 
iron  and  2  fluidounces  of  w  ater  in  a  flask,  and  adding  gradually  1  oz. 
av.  of  bromine,  shaking  with  the  aj)plication  of  moderate  heat  until 
the  mixture  has  acquired  a  green  color  and  lost  the  odor  of  bromine  ; 
the  solution  of  ferrous  bromide  is  then  filtered,  heated,  and  200  grains 
of  lithium  carbonate  are  added.  The  solution  is  filtered,  and  evapo- 
rated until  the  salt  granulates. 

FeBra  +  LigCOg  =  2LiBr  +  FeCog 

Ferrous  Lithium  Litliium  Ferrous 

Bromide  Carbonate  Bromide  Carbonate 

Official  Description. — A  white,  granular  salt;  very  deliquescent. 

Odor,  Taste,  and  Reaction. — Odorless,    and   having   a  sharp,   slightly    bitter  taste.     The 

aqueou-s  solution  is  slightly  alkaline  to  litmus  paper. 
Solubility.— HVfrec.     Soluble  in"  0.6  part  at  25°  C.  (77°  F.),  and  in  0.3  part  of  boiling  water. 
Alciihul.     Very  soluble. 
Othi  r  so/i-f'iits.     Soluble  in  ether. 
Tests  for  Identity. — At  a  low  red  hent  the  salt  fuses,  and  at  a  higher  heat  it  is  slowly  vola- 
tilized.    It  imparts  a  crimson  color  to  a  non-luminous  flame. 
Silver  nitrate  T.S.  produces  a  yellowish-white  precipitate  insoluble  in  nitric  acid,  and  in  a 
moderate  excess  of  ammonia  water. 
Impurities  and  Tests  for  Impurities. — Iodine.     If  there  be  added  to  10  Co.  of  the  aqueous 
.solution  of  the  salt  (1  in  20)  1  Cc.  of  chloroform,  followed  by  chlorine  water  added  cau- 
tiously, drop  by  drop,  with  eon.stant  agitation,  the  liberated  bromine  will  dissolve  in  the 
chloroform,  imparting  to  it  a  yellow  to  orange  color,  free  from  any  violet  tint. 
Limit  of  potaKnium.     If  0.5  Cc.  of  sodium  cobaltic  nitrite  T.S.  be  added  to  5  Cc.  of  an 
aqueous  solution  of  the  salt  (1  in  20),  no  precipitate  or  turbidity  should  occur  within  10 
minutes. 
Limit  of  other  (tlknlicn.     If  to  0.4  Gm.  of  Lithium  Bromide  contained  in  aflat-bottomed 
flask  of  50  Cc.  capacity,  an  excess  of  hydrochloric  acid  be  added,  and  the  mixture  evapo- 
rated almost  to  dryness  on  a  water-bath,  and  if  10  Cc.  of  amyl  alcohol  (boiling  point  132° 
C. )  be  added  and  the  mixture  cautiously  heated  until  the  lower  aqueous  layer  has  evapo- 
rated, then,  upon  the  addition  of  3  drops  of  hydrochloric  acid  an<l  boiling  for  three  min- 
utes, the  resulting  insoluble  residue  should  weigh  not  more  than  0.007  Gm.     The  removal 
of  the  water  from  the  amyl  alcohol  mixture  is  facilitated  by  passing  a  current  of  air 
through  the  hot  solution. 
Limit  of  iron,  aluminum,  etc.     The  addition  of  a  slight  excess  of  ammonia  water  to  the 
aqueous  solution  of  the  salt  (1  in  20),  which  has  been  acidulated  with  hydrochloric  acid, 
should  produce  neither  turbidity  nor  precipitation,  either  before  or  after  boiling. 
llerii-y  mettt/n.     An  aqueous  solution  of  the  salt  (1  in  20)  should  not  respond  to  the  Time- 
T^iinit  Test  for  h<ar,,  m,t„h  (sec  U.  S.  I>.  Test  No.  121,  Chap.  LXII). 
Quantitative  Test. —  If  1   (Jm.  of  dry  Lithium   Hromide  be  dissolved  in  sufficient  distilled 
water  to  measure  100  Cc,  then  20  Cc.  of  this  solution,  to  which  2  drops  of  potassium 
chrfimnte  T.S.  are  adilcd,  should  require  not  less  than  22.5  Cc,  nor  more  than  23.9  Co., 
of  tcntli-norinal  silver  nitrate  V.S.  to  j)roduce  a  permanent  red  color. 

Uses. — Lithium  bromide  is  probably  the  most  efficient  of  all  the 
bromides  as  an  hypnotic.  The  dose  is  fifteen  to  thirty  grains  (1  to  2 
Gm.). 

LITHII  CARBONAS.  U.S.    Lithium  Carbonate 

LiaCOs  =  73.51 

It  should  contain  not  less  than  98.5  percent,  of  pnre  Lithium  Carbonate  [CO.- 
(0Li)2],  and  nhoiild  be  kept  in  \vell-nt^pperpd  l)ottieH. 

Preparation. —  Ijilliium  caiboiiat<'  maybe  pi-cpared  fiom  Icjudolite, 
one  of  llic  iiiiiiciuls  in  wliicli  if  is  found,  in  the  following  manner: 
10  parts  of  finely  powdcicd  lcpi<loIitc,  1(>  ]>aits»d'  barium  carbonate, 
5  parts  of  l>;irium  sulphate,  and  .3  parts  of  ])otassium  sul])hate  are 
fused  at  a  very  high  Imipi-rature  in  a  wind  furnace.  The  heavy  sili- 
cate and  barium  sul])hale  sink  to  the  bottonij  and  a  layer  of  potas- 
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smm  and  lithium  sulphate  is  found  at  the  top  of  the  fused  mass. 
These  can  be  extracted  by  simple  lixiviation,  and  then  the  carbonate 
prepared  by  double  decomposition  with  ammonium  carbonate. 

Official  Description. — A  light,  white  powder ;  permanent  in  the  air. 

Odor,  Taste,  and  Reaction. — Odorless,  and  having  an  alkaline  taste.     The  aqueous  solution 

has  an  alkaline  reaction  upon  litmus  pajjcr. 
Solubility. —  Water.     In  75  parts  at  25°  C.  (77°  1'".),  also  in  140  parts  of  boiling  water;  much 
more  soluble  in  water  saturated  with  carbon  dioxide. 

AlcohoL     Insoluble. 

Other  siih-eniK.     In  diluted  acids  with  active  effervescence. 
Tests  for  Identity. — At  a  low  red  heat  the  salt  fuses  ;  at  a  higher  temperature  it  loses  some 
of  its  carbon  dioxide,  and  is  partially  converted   into   lithium  oxide.     Its  solution  in 
hydrochloric  acid  imparts  a  crimson  color  to  a  non-luminous  flame. 

If  1  (Jm.  of  Lithium  Carbonate  be  dissolved  in  ■iti  Cc.    of  diluted  acetic  acid,  no  insoluble 
residue  should  remain. 

If  1  part  of  Lithium  Carbonate  be  mixed  with  20  parts  of  water,  and  hydrochloric  acid  be 
added,  drop  by  drop,  with  agitation  until  solution  takes  place,  the  resulting  solution 
should,  after  boiling  and  cooling,  respond  to  the  following  tests  when  applied  to  separate 
portions  : 
Impurities  and  Tests  for  Impurities, —  Limit  <if  iron,  nluminnm,  etc.  The  addition  of 
iiiniiionia  water,  until  the  solution  hits  ;in  alkaline  reaction,  should  produce  neither  tur- 
bidity nor  precipitation,  either  before  or  after  boiling. 

Heavy  metals.     Another  portion  of  this  solution  should  not  respond  to  the  Time-Limit  Test 
for  heavy  metals  (see  U.  S.  P.  Test  No.  121,  Chap.  LXII). 

Limit  of  other  alkalies.  If  to  0.2  Gm.  of  Lithium  Carbonate  contained  in  a  flat-bottomed 
flask  of  50  Cc.  capacity  a  slight  excess  of  hydrochloric  acid  be  added,  and  the  mixture 
evaporated  almost  to  dryness  on  a  water-bath,  and  if  10  Cc.  of  amyl  alcohol  (boiling 
point  132°  C.)  be  added  and  the  mixture  cautiously  heated,  until  the  lower  aqueous 
layer  has  evaporated,  then,  upon  the  addition  of  3  drops  of  hydrochloric  acid  and  boil- 
ing for  three  minutes,  the  resulting  insoluble  residue  should  weigh  not  more  than  0.003 
Gm.  The  removal  of  the  water  from  the  amyl  alcohol  mi.xture  is  facilitated  by  passing 
a  current  of  air  through  the  hot  solution. 
Quantitative  Test.— If  0.5  Gm.  of  Lithium  Carbonate  be  dissolved  in  20  Cc.  of  normal  sul- 
phuric acid  V.S.,  the  resulting  solution  should  require  not  more  than  6.6  Cc.  of  normal 
potassium  hydroxide  V.S.  for  complete  neutralization,  methyl-orange  T.S.  being  used  as 
indicator. 

Uses. — This  salt  is  the  source  of  the  lithium  salts,  and  it  is  pre- 
scribed in  gout,  in  doses  of  five  to  fifteen  grains  (0.3  to  1  Gm.). 

LITHII  CITRAS.  U.S.     Lithium  Citrate 

LiaCeHsO?  +  4H2O  =  280.08 

It  should,  when  carefully  dried,  contain  not  less  than  98.5  percent,  of  pure 
Lithium  Citrate  [CalUlOH)  (C00Li)3],  and  should  be  kept  in  well-stoppered 
bottles. 

Preparation. — The  process  formerly  official  may  be  usefully  em- 
ployed in  making  this  salt  : 

Take  of  Lithium  Carbonate  100  grains ;  Citric  Acid,  in  crystals, 
200  grains  ;  Distilled  Water  2  fl.  oz.  Dissolve  the  Citric  Acid  in  the 
water  gently  heated,  and  to  the  solution  gradually  add  the  Lithium 
Carbonate  until  perfectly  dissolved,  heating  the  solution  so  long  as 
effervescence  is  produced.  Evaporate,  by  means  of  a  steam-  or  sand- 
bath,  to  a  viscid  consistence,  dry  the  residue  in  an  oven,  at  a  tem- 
perature of  about  240°  F.,  then  rapidly  pulverize  it,  and  preserve 
the  powder  in  a  well -stoppered  bottle. 

SLiaCOa  +  2H3CeH50,  =  2Li3CeH50,  +  3H2O  +  .SCOa 

Litliiuin  Citric  Acid  T.itliiiim  Citniti-  Water  Carbon 

Carbonate  Pioxido 

Lithium  citrate  should  be  kept  in  well-st()i)pered  bottles. 

Official  Description. — ^A  white  powder,  or  colorless  crystals ;  deliquescent  on  exposure  to 

moist  air. 
Odor,  Taste,  and  Reaction.— Odorless,  and  having  a  cooling,  faintly  alkaline  taste.     Tho 
atiueous  solution  (1  in  20),  is  faintly  alkaline  to  litmus  paper,  and  should  not  redden  phenol 
phthalein  T.S.  • 
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Solubility.— irarer.     Soluble  in  about  2  parts  at  25°  C.  (77°  F.),  and  in  1.5  parts  of  boiling 
water. 
Alcohol.     Almost  insoluble. 
Other  solrents.     Almost  insoluble  in  ether. 

Tests  for  Identity. — At  a  red  heat  the  salt  chars,  emits  inflammable  vapors  having  a  pungent 
odor,  and   finally  leaves  a  black   residue  of  lithium  carbonate  mixed  with  carbon.     It 
imparts  a  crimson  color  to  a  non-luminous  flame. 
If  an  aqueous  solution  of  Lithium  Citrate  (1  in  20)  be  boiled  with  an  equal  volume  of  cal- 
cium chloride  T.S.,  a  white  precipitate  will  form. 

Impurities  and  Tests  for  Impurities. — Limit  of  other  alkalies.  If  the  residue  obtained  by 
igniting  0.2  Gm.  of  the  salt  at  a  red  heat  be  treated  with  a  slight  excess  of  diluted  hy  dro- 
,  chloric  acid,  and  the  filtrate  and  washings  evaporated  almost  to  dryness  on  a  water-bath, 
in  a  flat-bottomed  flask  of  50  Cc.  capacity,  and  if  10  Cc.  of  amyl  alcohol  (boiling  point 
132°  C. )  be  added,  and  the  mixture  cautiously  heated  until  the  lower  aqueous  layer  has 
evaporated,  then,  upon  the  addition  of  3  drops  of  hydrochloric  acid  and  boiling  for  three 
minutes,  the  resulting  insoluble  residue  should  weigh  not  more  than  0.002  Gm.  The  re- 
moval of  the  water  from  the  amj'l  alcohol  mixture  is  facilitated  by  passing  a  current  of 
air  through  the  hot  solution. 
Heaiy  iiietala.  The  solution  of  the  salt  (1  in  20),  acidulated  with  hydrochloric  acid,  should 
not  respond  to  the  Time-Limit  Test  for  heavy  metals  (see  U.  S.  P.  Test  No.  121,  Chap. 
LXII). 
Limit  of  iron,  aliimiiiitm,  etc.  The  residue  of  lithium  sulphate  resulting  from  the  ignition 
(see  Gravimetric  Test  below),  after  being  dissolved  in  10  Cc.  of  boiling  water  and  acidi- 
fied with  hydrochloric  acid,  should,  upon  the  addition  of  ammonia  water  until  the  solu- 
tion has  an  alkaline  reaction,  not  become  turbid  or  form  a  precipitate,  either  before  or 
after  boiling. 

Gravimetric  Test.— If  0.5  Gm.  of  Lithium  Citrate  dried  at  150°  C.  (302°  F.)  be  cautiously 
ignited  in  a  porcelain  crucible,  and  if,  after  cooling,  the  residue  be  moistened  with  a  few 
drops  each  of  nitric  and  sulphuric  acids  and  again  cautiously  ignited,  repeating  the 
operation  until  the  residue  becomes  white  and  of  constant  weight,  then  the  residue  of 
lithium  sulphate  should  weigh  not  less  than  0.387  Gm.,  nor  more  than  0.394  Gm. 

Uses. — Lithium  citrate  is  used  for  the  same  purpose  as  lithium 
carbonate  ;  it  is  more  soluble  than  the  latter.  The  dose  is  from  five 
to  twenty  grains  (0.3  to  1.3  Gm. ). 


LITHII  CITRAS  EFFERVESCENS.  U.S.    Effervescent   Lithium   Citrate 

Metric  Old  form 

*  Litiiium  Citrate 50  Qm.  1  oz.  av. 

Sodium  Bicarbonate,  dried  and  powdered 570  Qm.  11  oz.  av.  175  gr. 

Tartaric  Acid,  dried  and  powdered 300  Qm.  6  oz.  av. 

Citric  Acid,  uneflloresced  crystals 195  Qm.  3  oz.  av.  394  gr. 

To  make  about 1000  Qm.  20  oz.  av. 

Powder  the  Citric  Acid  and  mix  it  intimately  with  the  Lithium 
Citrate  and  Tartaric  Acid,  then  thoroughly  incorporate  the  Sodium 
Bicarbonate.  Place  the  mixed  powders  on  a  plate  of  glass  or  in  a 
suitable  dish,  in  an  oven  heated  between  93°  and  104°  C.  (199.4°  and 
219.2°  P\). 

When  the  mixture,  by  the  aid  of  careful  manipulation  with  a 
wooden  spatula,  h;us  acquiied  a  moist  consistence,  rub  it  through  a 
No.  G  tinned-iron  sieve,  and  dry  the  granules  at  a  temperature  not 
exceeding  54°  C.  (129.2°  F.).  Keep  the  product  in  well -stoppered 
bottles. 

Uses. — This  salt  forms  a  pleasant  mode  of  administering  a  lithium 
salt ;  the  dose  is  one  to  two  drachms  (4  to  8  Gm. ). 

LITHII  SALICYLAS.  U.S.     Lithium  Salicylate 

LiCTlIoOa       142.99 

It  Hhould  contain  not  lea.s  than  98. 5  percent,  of  pure  Lithium  SaUcylate  [CeH*- 
(OH)C()OLi],  and  Bhould  be  kept  in  well-etoppered  bottles. 
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Preparation — This  salt  may  be  prepared  by  adding  60  grains  of 
lithium  carbonate  to  1  fluidounce  of  distilled  water  and  heating  the 
mixture  to  boiling,  then  adding  220  grains  of  salicylic  acid  and  con- 
tinuing the  heat  until  effervescence  ceases,  filtering,  and  evaporating. 

LiaCOg  +  2HC7H5O3  :=  2LiC7H503  -f  H2O  +  COg 

Lithium  Salicylic  Acid  Lithium  Water  Carbon 

Carbouate  Salicylate  Dioxide 

This  salt  should  be  kept  in  well -stoppered  bottles. 

Official  Description. — A  white  or  grayish-white  powder ;  deliquescent  in  a  moi.''t  atmosphere. 
Odor,  Taste,  and  Reaction. — OiiDrles.-!,  and  having  a  sweetish  taste.     The  aqueous  solution 

(1  in  20)  should  be  neutral  or  slightly  acid  to  litmus  paper. 
Solubility. —  Water.     Very  soluble. 

Alrohiih     Very  soluble. 
Tests  for  Identity. — When  heated,  the  salt  is  decomposed,  emitting  the  oilor  of  phenol,  and 

finally  leaving  a  residue  of  lithium  carbonate  and  carbon.     It  imparts  a  crimson  color 

to  a  non-luminous  Hame. 
If  copper  sulphate  T.S.  be  aflded  to  an  aqueous  solution  of  the  salt  (1  in  20),  the  mixture 

should  have  a  bright  green  color. 
If  a  few  drops  of  ferric  chloride  T.S.  be  added  to  an  excess  of  a  concentrated  aqueous 

solution  of  Tiithium  Salicylate  (1  in  4),  a  deep  red  color  will  be  produced,  which,  after 

the  liquid  is  largely  diluted  and  mixed  with  more  ferric  chloride  T.S.,  will  change  to 

a  deep  bluish-violet  tint. 
Upon  adding  to  0.5  (im.  of  the  salt,  in  a  test-tube,  about  1  Cc.  of  concentrated  sulphuric 

acid,  and  cautiously,  drop  by  drop,  about  1  Cc.  of  methyl  alcohol,  then,  on  heating  the 

mixture  to  boiling,  the  odor  of  oil  of  gaultheria  will  be  evolved. 
If  an  excess  of  hydrochloric  acid  be  added  to  a  concentrated  aqueous  solution  of  0.7  Gm. 

of  Lithium  Salicylate,  a  voluminous  precipitate  of  salicylic  acid  will  be  formed,  which, 

after  collecting  upon  a  filter  and  thoroughly  washing  and  drying,  should  conform  to  the 

reactions  and  tests  given  under  Acidum  SnlirylicuM. 
Impurities  and  Tests  for  Impurities. — Imn  and  organic  coloring  matters.     The  aqueous 

solution  should  be  colorless. 
Carbnnatf .     The  aqueous  solution  should  not  effervesce  upon  the  addition  of  diluted  acids. 
Limit  of  other  alkalicK.     If  the  filtrate  an<l  washings  from  this  precipitate  be  evaporated 

almost  to  drj'ness  on  a  water-bath,  in  a  flat-bottomed  flask  of  50  Cc.  capacity,  and  10  Cc. 

of  amyl  alcohol  (boiling  point  1.32°  C.)  added,  and  if,  after  cautiously  heating  until  the 

lower  aqueous  layer  has  evaporated,  .3  drops  of  hydrochloric  acid  be  added  an'l  the  solu- 
tion boiled  for  three  minutes,  the  resulting  insoluble  residue  should  weigh  not  more  than 

0.005  Gm.     The  removal  of  the  water  from  the  amyl  alcohol  mixture  is  facilitated  by 

passing  a  current  of  air  through  the  hot  solution. 
» If  1  Gm.  of  the  salt  be  dissolved  in  20  Cc.  of  water,  and  the  salicylic  acid  precipitated  by 

the  addition  of  a  sufficient  quantity  of  hydrochloric  acid,  the  filtrate  should  respond  to 

the  following  tests  of  purity  : 
Limit  of  iron,  ahnninnm,  etc.     The  addition  of  ammonia  water  until  the  solution  has  an 

alkaline  reaction  should  produce  neither  turbidity  nor  precipitation,  either  before  or  after 

boiling. 
Heavy  metaln.     Another  portion  of  this  solution  should  not  respond  to  the  Time-Limit  Test 

for  hearij  metah  (see  U.  S.  P.  Test  No.  121,  Chap.  LXII). 
Qravimetric  Test. — If  0.5  (Jm.  of  drj'  Lithium  Salicylate  be  thoroughly  mixed  with  about 

1  (Jm.  of  jiowdcred  anhydrous  ammonium  sulphate,  and  cautiously  ignited  in  a  porcelain 

crucible  until  of  constant  weight,  the  residue  should  weigh  not  less  than  0.188  (im.,  nor 

more  than  0.192  Gm. 

Uses. — This  salicylate  is  used,  like  sodium  salicylate,  for  rheuma- 
tism and  gout ;  it  is  given  in  doses  of  fifteen  to  forty  grains  (1  to  2.6 
Gm.). 


CHAPTER     XLI 
AMMONIUM 

The  ammonium  salts  resemble  those  of  the  alkali  metals  so  closely 
iu  their  physical  and  chemical  properties  that  they  are  appropriately 
considered  in  this  place. 

The  metal  ammonium  has  not  yet  been  isolated  in  the  free  state,  so 
that  its  appearance  cannot  be  described.  An  ammonium  amalgam  is 
known,  however,  made  by  dissolving  potassium  in  mercury  and  add- 
ing a  strong  solution  of  ammonium  chloride  to  it.  It  is  a  spongy, 
metallic  substance,  which  easily  decomposes  into  ammonia,  mercury, 
and  hydi'ogen. 

Tests  for  Ammonium  Salts 

1.  At  high  temperatures  ammonium  compounds  are  volatilized. 

2.  When  heated  with  sodium,  potassium,  or  calcium  hydroxide, 
the  odor  of  ammonia  is  evolved  ;  the  latter  restores  the  color  of  red- 
dened litmus  paper,  and  darkens  the  blue  color  of  paper  moistened 
with  solution  of  copper  sulphate.  Ammonia  forms  a  white  cloud 
with  vapor  of  hydrochloric  acid. 

3.  Solution  of  platinic  chloride,  with  a  few  drops  of  hydrochloric 
acid,  if  added  to  a  solution  of  an  ammonium  salt,  produces  a  yellow 
precipitate. 

4.  Ammonium  salts  are  mostly  colorless,  and  generally  very  soluble 
in  water. 

Official  Salts  and  Preparations  of  Ammonium 

Official  Name  ('iiiupii.sition  and  I'ripiiration 

Aqua  AmmonijB  10  percent,  by  weight  aqueous  solution  of  NII3 

AmnioniaB  Fortior  28  percent,  bj'  weight  aqueous  solution  of  NHs 

Spiritus  Ammoniir  10  percent,  by  weight  alcoholic  solution  of  NHb 

Ammoniac  Aromatieus  An  aromatic  hydro-alcoholic  solution  of  ammonium  carbonate 

Linimentum  Amnioniic  ?>b  Co.  ammonia  water;  5  Ce.  alcohol;  57  Cc.  cotton  seed  oil;  3 

Cc.  oleic  acid 
Liquor  Ammonii  Acetatis         Made  by  mixing  solution    of  acetic  acid   and  ammonium  car- 
bonate 
Ammonii  Benzoas  By  dissolving  benzoic  acid  in  ammonia  water 

Bromidum  By  adding  ammonia  water  gradually  to  l)roniine  under  water 

Carbonas  By  subliming  a  mixture  of  ammonium  chloride  and  calcium  car- 

bonate 
Chloridum  By  subliming   a   mixture  of  ammonium  sulphate   and   sodium 

chloriile 
lodidura  By  mixing  solutions  of  potassium   iodide  and  ammonium  sul- 

phate 
Ralicylaa  By  neutralizing  ammonia  water  with  salicylic  acid 

Vftlcras  By  passing  ammonia  gas  into  inonohydrated  valeric  acid 

Trochisci  Ammonii  C'hioridi     \.h  gr.  ammimium  chloride  in  each  lozcngo 

Unofficial  Salts  and  Preparations  of  Ammonium 

Ammonii  Arsenas,  (NII4)m1IAs04  Siitunitc  m  com-cnlralcd  solution  of  arsenic  triox- 

Ammonium  Arsenate  ide  with  iiiiimonia  water  and  allow  it  to  evapo- 

rate spontaneously 
Ammonii  Bicarbonos,  NH4IICO1  Treat  1  <im.  ixiwclcrod  ammonium  carbonate  with 

Ammoniuin  Bicarbonate  2  (im.  water,  and  decant  the  liquid,  the  residue 

being  the  bicarbonate 
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Unofficial  Salts  and  Preparations  of  Ammonium — t'ontiuued 

Ammonii  Boras,  2(Nll4lIBra04)    j- 311^0  J)i.-<.s<»!vu  I  (lin.  boric  aciil  in  .'?  (Jm.  warm  arnnio- 

Ammonium  Borate  nia  water,  sjj.  f^r.  0.900,  and  all(jw  to  cool  slowly 

Ammonii  Carbonas  I'yro-oleosiia  Incurijorate  tii()rou;^iily  32  (im.  ainiiioniuin  car- 

Pyro-oleous  Ammonium  Carbonate  bonate  with  1  (im.  ethereal  animal  oil 

Ammonii  Citras,  {NH.t)3C6nc07-)-:')IIi;0  Dissolve  I  (jm.  citric  acid  in  water,  add  sufficient 

Ammonium  Citrate  ammonia   water  to   neutralize,  filter,  concen- 
trate, and  crystallize 
Ammonii  Dicliromas,(NH4)2Cr207  Add  chromium  trioxide  to  ammonia  water,  con- 
Ammonium  Dichromate  centrate,  and  crystallize 
Ammonii  et  Ferri  Chloridum  Mix  32  Gm.  ammonium  chloride  with  9  Gm.  80- 

Ammonium  and  Iron  Chloride  lution  of  ferric  chloride,  and  evaporate  to  dry- 
ness with  constant  stirring 

Ammonii  et  Potassii  Tartras  Add  ammonium  carbonate  to  a  hot  solution  of 

Ammonium  and  Potassium  Tartrate  acid  potassium  tartrate  until  neutralized,  evap- 
orate, and  crystallize 

Ammonii  Formas,  NH4Cn02  Neutralize    formic    acid   with   ammonia   water, 

Ammonium  Formate  evaporate,  and  crystallize 

Ammonii  Fluoridum,  NIIiF  Saturate  hydrofluoric  acid  with  ammonia  water 

Ammonium  Fluoride 

Ammonii  Nitras,  NIUNOs  Treat  ammonium  carbonate  with  nitric  acid 

Ammonium  Nitrate 

Ammonii  Nitris,  NII4NO2  Add  a  solution  of  ammonium  chloride  to  one  or 

Ammonium  Nitrite  silver  nitrate,  and  evai)orate  the  clear  solution 

over  sulphuric  acid  to  dryness 

Ammonii  Phosphas,  (NH4)2lIP04  By  mixing  solutions  of  phosphoric  acid  and  am- 

Ammonium  Phosphate  monia 

Ammonii  Salicylas,  (NH4)C7H503  Neutralize  salicylic  acid  with  ammonia  water. 

Ammonium  Salicylate  evaporate,  and  crystallize 

Ammonii  >Sulphas,  {NH4)2S04  Bj'  saturating  gas    liquor   with   suli>huric   acid 

Ammonium  Sulphate  and  crystallizing 

Ammonii  Sulphis,  NH4HSO3  Pass  sulphurous  acid  into  an  alcoholic  solution 

Ammonium  Sulphite  of  ammonia,  and  collect  the  precipitate 

Ammonii  Sulphocyanidum,  Xfl4CNS  Dissolve  carbon  disulphide  in  alcohol,  and  heat 

Ammonium  Sulphocyanide  in   the  presence  of  ammonia  water.     Lastly, 

concentrate  and  crystallize 

AQUA   AMMONI/E.  U.S.    Ammonia  Water 

An  aqueous  solution  of  Ammonia  [NH3=  16.93]  containing  10  percent.,  by 
weight,  of  gaseous  ammonia.  Tliis  solution  deteriorates  on  keeping,  and  should 
be  tested  frequently.  It  must  not  be  dispensed  for  medicinal  purposes  if  it  con- 
tains less  than  10  percent.,  by  weight,  of  the  gas.  Ammonia  "Water  should  be 
kept  in  glass-stoppered  bottles,  in  a  cool  place. 

Preparation. — Tliis  useful  liquid  is  rarely  prepared  by  the  pharma- 
cist, for  the  rea.son  that  it  can  be  made  more  economically  by  the 
manufacturer.  The  official  process  of  1870  (see  U.  S.  I)isi)ens;itory, 
18th  edition,  page  208)  directed  that  it  should  be  made  by  mixing 
ammonium  chloride,  in  small  pieces,  with  milk  of  lime,  and  placing 
the  mixture  in  a  retort,  connected  with  a  cooled  receiver  by  means  of 
a  gUiss  tube,  the  end  of  which  was  dipped  beneath  the  surface  of  dis- 
tilled water  contained  in  the  receiver.  The  rationale  of  this  process 
is  that  the  lime  is  converted  into  calcium  chloride,  while  the  ammo- 
nia gas,  liberated  by  the  heat,  is  dissolved  in  the  distilled  water. 

2NPr4Cl  +  Ca(OH)2  =  2NII3  +  CaCla  +  2H2O 

Ainiiuiiiiuin  (';il<iiiiii  .\miiioiiia  Ciilciuiii  Water 

Chloriilo  Ilydriixiiio  Chloriilo 

The  manufacturer  rarely  uses  ammonium  chloride  ;  the  sulphate  is 
cheaper,  and  it  i.s  frequently  employ<'d  instead,  lint  upon  tlie  large 
scale  the  ammonia  liciuor  oblaiiuMl  from  gas  works  is  used  directly  a.s 
the  source,  being  mixed  with  milk  of  lime  and  lu'ated  ;  the  ga.seous 
ammonia  is  then  pa«.sed  through  a  series  of  tubes  tilled  with  charcoal, 
which   retain   the  empyreumatic  products.     If  the  tubes  are  long 
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enough,  and  sufficient  charcoal  is  employed,  a  pure  product  is  assured ; 
but  much  of  the  commercial  ammonia  water  is  empyreumatic  through 
defecti\e  purification. 

Official  Description. — A  colorless,  transparent  liiiuid. 

Odor,  Taste,  and  Reaction. — Very  pungent,  cbiiracteristic  odor;  caustic  alkaline  taste; 
stroiij^lv  alkaline  reaction. 

Specific  Gravity.— 0.9 JS  at  25°  C.  (77°  F.). 

Tests  for  identity.— It  is  completely  volatilized  at  100°  C.  (212°  F.). 

Un  bringing  a  glass  rod  dipped  into  hydrochloric  acid  near  cold  Ammonia  Water,  dense 
white  fumes  are  produced. 

Impurities  and  Tests  for  Impurities. —  Limit  of  readily  ojridizahle  subatanceii.  If  0.1  Cc.  of 
tenth-normal  potassium  permanganate  Y.S.  be  added  to  10  Cc.  of  ammonia  water,  which 
has  been  slightly  supersaturated  with  dilutwl  sulphuric  acid,  the  pink  color  should  not 
be  completely  destroyed  within  ten  minutes. 
Hiniy  iiulals.  When  neutralized  and  made  slightly  acid  with  hydrochloric  acid,  Ammonia 
Water  should  not  respond  to  the  Time-Limit  Test  for  heavy  metaln  (see  U.  S.  P.  Test 
No.  121,  Chap.  LXII). 
Sidphates.     If  Ammonia  Water  be  slightly  supersaturated  with  nitric  acid,  it  should  not 

be  affected  by  barium  chloride  T.iS. 
Chlorides.     Nor  by  silver  nitrate  T.S. 

Coal-tar  banen  and  fixed  impurities.  If  a  third  portion  of  the  acidulated  liquid  be  evap- 
orated on  a  water  bath  to  dryness,  it  should  aflbrd  a  colorless  residue  which,  on  ignition, 
should  be  I'ompletcly  volatilized. 

Quantitative  Test. — Introduce  into  a  stoppered  weighing  bottle  3  Cc.  of  Ammonia  Water  and 
weigh  accurately.  Dilute  with  50  Cc.  of  distilled  water  and  titrate  with  normal  sulphuric 
acid  V.S.,  using  litmus  or  methyl-orange  T.S.  as  indicator.  Multiply  the  number  of  Cc. 
of  the  normal  sulphuric  acid  V.S.  consumed,  by  1.693,  and  divide  this  product  by  the 
weight  of  the  Ammonia  Water  taken  ;  the  quotient  represents  the  percentage  of  Ammo- 
nia gas. 

Uses. — Pharmaceutically,  ammouia  water  is  frequently  used  to  pre- 
cipitate ii-on  salts  by  combining  w  ith  the  acid  radicals,  ferric  hj  drox  ■ 
ide  being  thrown  down.  Its  advantage  over  the  fixed  alkalies  con- 
sists in  its  vokitility,  any  excess  being  readily  detected  by  the  odor. 
It  is  largely  used  for  cleaning  fabrics.  The  strength  technically 
known  as  "Aqua  Ammoniie  F.  F.  F.,"  or  "20°  Ammonia,"  is  em- 
ployed most  frequently  in  the  arts ;  the  latter  may  be  diluted  with 
water,  according  to  the  formula  given  on  page  98,  if  it  is  desirable 
to  make  official  ammonia  water  from  it.  In  round  numbers,  three 
parts  of  20°  ammonia  water  require  two  parts  of  water  to  reduce  it  to 
the  strength  of  official  ammonia  water.  Ammonia  water  is  rarely 
used  iuternally,  the  aromatic  spirit  being  preferred.  The  dose  is  ten 
to  twenty  minims  (0.6  to  1.2  Co.),  largely  diluted.  Externally,  it  is 
caustic  and  stimulating.  Its  old  name  is  Sjririts  of  TFartfihorn,  but  it 
is  desirable  to  su])iilaiit  such  names,  and  use  those  which  are  modern, 
the  name  ammonUi  is  thoroughly  established  by  common  usage. 

AQUA   AMMONI/E  FORTIOR.  U.S.    Stronger  Ammonia  Water 

An  at|neons  Holntion  of  Aimiionia  [NII3  =  1(>.93]  coTitiiiiiin^  28  jR'rrent.,  by 
wei^^ht,  of  f^tuHCoiis  ammonia.  This  noiulion  dett'rioiati's  on  kocpin^',  and  should  be 
tesU'd  fnniuently.  Stronger  Ammonia  Wat<'r  should  be  kopt  in  partially  tilled, 
strong,  glass-stojipered  bottli'S,  in  a  cool  i)Iafe.  (Irml  caution  should  be  uxctl  in 
lunidliiKj  tills  liijiiid. 

Preparation. — Stronger  aiiuiutnia  water  is  ])repared  in  the  siime 
way  that  ammonia  wat<>r  is,  tlie  only  dlflerence  between  the  two  solu- 
tions being  that  of  relative  strength. 

Official  Description. — A  colorless,  transparent  liquid. 

Odor,  Taste,  and  Reaction. — Excessively  pungent  odor;   very  caustic  and  alkaline  taste; 

«troni;lv  alkaline  reaction. 
Specific  Qravrty  -0.8«7  at  20"  C.  (77°  F.), 
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Tests  for  Identity. — If  Stronger  Ammonia  Water  be  diluted  with  twice  its  volume  of  di.'tilled 
water,  it  should  respond  to  the  reactions  and  tests  described  under  Aqua  Ammonirr. 

Quantitative  Test. — The  percentage  of  ammonia  gas  in  Stronger  Ammonia  Water  should  be 
determined  by  the  same  test  as  that  given  under  Aqua  Ammonirr. 

Uses. — This  liquid  is  used  externally  as  a  caustic  and  vesicant, 
and  for  making  ammonia  water  by  dilution  and  also  in  spirit  of 
ammonia.     It  is  too  strong  for  internal  administration. 

SPIRITUS  AMMONI/E.  U.  S.    Spirit  of  Ammonia 

An  alcoholic  solution  of  Ammonia  [NH3  =  1').98]  containing  10  percent.,  by 
weight,  of  the  gas.  This  solution  deteriorates  on  keeping,  and  should  he  tested 
frequently.  It  must  not  be  dispensed  for  medicinal  purposes  if  it  contains  less 
than  10  percent,  of  gaseous  ammonia. 

This  is  an  alcoholic  solution  of  ammonia  gas,  of  exactly  the  same 
strength  as  ammonia  water  (see  page  313  for  the  process).  The 
object  of  selecting  a  stronger  aqueous  solution  of  the  same  gas,  to 
furnish  the  active  ingredient,  was  to  obtain  an  accurate  and  uniform 
quantity  of  the  latter  conveniently  and  without  contamination.  Prac- 
tically, considerable  difiiculty  will  be  experienced  in  maintaining  the 
temperatiu'e  of  60°  C.  (140°  F. )  for  ten  minutes.  The  amount  of 
ammonia  present  is  determined  by  a  volumetric  assay  (see  below). 

Official  Description. — A  colorless  liquid. 

Odor. — Strong  odor  of  ammonia. 

Specific  Gravity.— About  0.808  at  25°  C.  (77°  F.). 

Tests  for  Identity. — When  diluted  with  water,  it  should  respond  to  the  te.<ts  for  identity  and 

purity  given  under  Aquu  Ammonia. 
Assay. — Introduce  into  a  weighing  bottle  about  2  Cc.  of  the  Spirit,  weigh  accurate!}',  dilute 
with  50  Cc.  of  distilled  water,  and  titrate  with  half-normal  sulphuric  acid  V.S.,  using 
litmus  T.S.  as  indicator.  Multiply  the  number  of  Cc.  of  half-normal  sulphuric  acid  V.S. 
consumed,  by  0.008465,  and  this  product  by  100,  and  divide  by  the  weight  in  grammes 
of  the  Spirit  taken  to  obtain  the  percentage  of  ammonia  gas. 

Uses. — Spirit  of  ammonia  is  antacid  and  stimulant.  It  is  not  used 
internally  to  any  extent,  the  aromatic  spirit  of  ammonia  being  pre- 
ferred. The  dose  is  from  ten  to  twenty  minims  (0.6  to  1.2  Cc. ), 
largely  diluted  with  water. 

SPIRITUS   AMMONI/C   AROMATICUS.  U.  S.     Aromatic  Spirit  of 

Ammonia 

Metric  Old  form 

*  Ammonium  Carbonate,  in  translucent  pieces     .    .    .  34  Qm.  1  07,.  nv.  1  dr. 

Ammonia  Water 90  Cc.  2  fl.  oz.  7  fJ.  dr. 

Oil  of  Lemon 10  Cc.  2i  tl-  fir- 
Oil  of  Lavender  Flowers 1   Cc.  15  minims 

Oil  of  Myristica 1   Cc.  15  minims 

Alcohol 700  Cc.  22  fl.  oz.  3  fl.  dr. 

Distilled  Water,  a  sufficient  quantity. 

To  make 1000  Cc.  2  pints 

To  the  Ammonia  Water,  contained  in  a  flask,  add  140  Cc.  [old  form 
4|  fl.  oz.]  of  Distilled  Water,  and  afterwarti.s  the  Ammonium  Car- 
bonate reduced  to  a  moderately  fine  ])()\vder.  Close  the  tlask  and 
agitate  the  contents  until  the  Ammoiiiiun  Carbonate  is  dissolved, 
and  allow  it  to  stand  for  twelve  hours.  Introduce  the  Alcohol  into  a 
graduated  bottle  of  suitable  cai)acity,  add  fust  the  oils,  then  gradu- 
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ally  the  solution  of  Ammonium  Carbonate,  and  afterwards  enough 
Distilled  Water  to  make  the  product  measure  1000  Cc.  [old  form  2 
pintvs] .  Set  the  liquid  aside  during  twenty-four  hours  in  a  cool  place, 
occasionally  agitating,  then  filter  it,  through  paper,  in  a  well-covered 
funnel. 

As  ordinarily  prepared,  from  unselected  ammonium  carbonate, 
precipitation  is  very  apt  to  take  place  ;  this  is  due  to  the  use  of  ex- 
posed and  effloresced  ammonium  carbonate,  which  contains  more  than 
the  proi)er  quantity  of  bicarbonate  (see  Ammonii  Carbonas).  The 
addition  of  ammonia  water  in  the  formula  is  to  convert  the  bicar- 
bonate into  the  carbonate,  the  latter  being  soluble  in  the  mixture  of 
water  and  alcohol,  while  the  bicarbonate  is  insoluble  in  alcohol.  Suf- 
ficient time  should  be  given  to  efl'ect  the  solut ion.  The  ammonium  car- 
bonate should  be  carefully  selected,  and  only  the  translucent  pieces 
used. 

Official  Description. — A  nearly  colorless  liquid  when  freshly  prepared,  but  gradually  acquiring 

;i  soiiiewh.'it  darker  tint. 
Odor  and  Taste. — Pungent  odor  and  taste  of  ammonia. 
Specific  Gravity.— About  0.900  at  25°  C.  (77°  F.). 

Uses. — This  is  a  very  valuable  and  largely  used  antacid  and  stimu- 
lant. The  dose  is  from  twenty  to  sixty  minims  (1.3  to  4  Cc. ),  largely 
diluted  with  w^ater. 


LIQUOR   AMMONII   ACETATIS.  U.S.    Solution  of  Ammonium  Acetate 

[Spirit  of  Mindekerus] 

An  aqueous  solution  which  should  contain  not  less  than  7  percent,  of  Ammo- 
nium Acetate  [CHa.COONlU^  76.51],  with  small  amounts  of  acetic  and  carbonic 
acids. 

Blotrir  Old  form 

*  Ammonium  Carbonate "...  5  Qm.  ."^fiS  grains 

Diluted  Acetic  Acid 100  Cc.  16  fl.  oz. 

Add  the  Ammonium  Carbonate  (which  should  be  in  translucent 
pieces,  free  from  white,  })iilverulent  bicarbonate)  gradually  to  the 
cold  Diluted  Acetic  Acid,  and  stir  until  it  is  dissolved. 

This  preparation  should  be  freshly  made  when  wanted. 

Solution  of  Ammonium  Acetate  may  also  be  prepared  in  the  follow- 
ing manner : 

Mitrio  Old  form 

Ammonium  Carbonate 10  Qm.  2    oz.  av. 

Acetic  Acid 28  Gm.  43  fl.  oz. 

Distilled  Water 142  Gm.  about  27  fl.  o?.. 

Dissolve  the  Ammonium  Carbonate  in  80  Gm.  [old  form  1  pint]  of 
Distilled  Water,  and  filt<^r  the  solution.  To  the  Acetic  Acid  add  02 
Cm.  [old  form  sufTicicnt  to  make  1  pint]  of  Distilled  Water.  Keep 
tlu^  .solutions  in  separate,  well-stoppered  ])ottles,  and,  when  Solntion 
of  Ainnioniuin  Acetate  is  to  be  dispensed,  weigh  (or,  if  the  alternative 
formula  is  u.sed,  measure)  equal  quantities  of  eacli  solntion  and  mix 
them. 

The  reacti(tn  invohcMl  in  this  process  d<'])ends  uj^on  the  decom- 
position of  the  ammonium  carbonate  with  ac^'tic  acid ;  the  free  car- 
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bonic  acid  is  a  desirable  addition  to  the  solution,  which  should  be 
dispensed  with  a  moderate  amount  in  solution. 

(NH4HC03)NH4NH2C02  +  3HC2H3O3  -=  3NH4C2H3O2  + 

Acid  Aiumouium  Carbonate  and  Carbamate  Acetic  Acid  Ammuuium  Acetate 

2CO2    +    H2O 

Carbon  Dioxide        Water 

It  will  be  found  in  practice  that  the  last  formula  is  much  more 
satisfactory  than  the  first.  The  solutions  keep  well,  and  it  is  very 
convenient  to  mix  them  at  the  time  of  disi>ensing,  and  thus  always  be 
enabled  to  send  out  a  fresh  preparation,  w  hich  retains  sufficient  car- 
bonic acid  to  be  grateful  to  the  patient. 

Official  Description. — A  dear,  colorless  liquid. 

Odor,  Taste,  and  Reaction. — Free  from  empyreuma ;   mildly  saline,  acidulous  taste ;  acid 

reaction. 
Tests  for  Identity. — It  is  wholly  volatilized  by  heat. 

When  Solution  of  Ammonium  Acetate  is  heated  with  potassium  hydro.xide  T.S.,  ammonia 

is  evolved. 
If  to  5  Cc.  of  the  Solution  1  Cc.  each  of  sulphuric  acid  and  alcohol  be  added,  and  the  mix- 
ture boiled,  the  odor  of  acetic  ether  will  be  developed. 

Uses. — This  solution  is  used  as  a  diaphoretic  or  diuretic,  in  the 
dose  of  half  a  fiuidounce  (16  Cc). 

AMMONII   BENZOAS.  U.S.    Ammonium  Benzoate 

NH4C7H5O2  =  138.06 

It  should  contain  not  less  than  98  percent,  of  pure  Ammonium  Benzoate  [CeHe.- 
COONH4],  and  should  be  kept  in  well-stoppered  bottles. 

Preparation. — This  salt  may  be  advantageously  prepared  by  a 
former  official  process,  which  is  as  follows  : 

Take  of  Benzoic  Acid  480  grains;  Ammonia  Water,  3^  fl.  oz.,  or 
a  sufficient  quantity  ;  Distilled  AVater,  4.  fl.  oz.  Dissolve  the  Acid 
in  3^  fl.  oz.  of  the  Ammonia  Water,  previously  mixed  with  the  Dis- 
tilled Water  ;  evai^orate  with  a  gentle  heat,  occasionally  adding  Am- 
monia Water,  if  necessary,  to  maintain  a  slight  excess  of  the  alkali ; 
then  set  aside  to  crystallize,  and  dry  the  crystals  without  heat. 

Ammonium  Benzoate  should  be  kept  in  well -stoppered  bottles. 

The  process  is  one  of  direct  combination,  the  reaction  being  as 
follows : 

HC7H5O2  +  NH4HO  =  NH4C7H5O2  H-  H2O 

Benzoic  Ammonia  Ammonium  Water 

Acid  Water  Benzoate 

The  object  of  retaining  an  excess  of  alkali  in  the  process  is  to  pre- 
vent the  formation  of  the  acid  benzoate,  which  is  less  soluble  than 
the  official  salt. 

Official  Description. — Tliin.  white,  laminar  crystals  or  a  crystalline  powder;  gradually  losing 

iiMunonia  on  cxjuisuro  to  tlio  air. 

Odor,  Taste,  and  Reaction. — Odorless,  or  having  a  slight  odor  of  benzoic  acid;  saline, 
bitter,  afterwards  .slij^lilly  acrid  taste;   neutral  or  verv  slightly  acid  reaction. 

Solubility. —  Water.     In  about"  10.5  parts  at  25°  (".  (77°  F.)  ;  in  1.2  parts  of  boiling  water. 
A/r„hn/.     Tn  2S  parts  at  25°  C.  (77°  F.)  ;  in  7.f>  parts  of  boiling  alcohol. 

Tests  for  Identity.— The  suit  fuses  at  19:?°  to  l«t4°  ('.  (:i79.4°  to  .SSI. 2°  F.),  with  decomposi- 
tion, and  when  strongly  heated  emits  vajiors  having  the  odor  of  ammonia  and  bcnsoio 
acid,  and  is  finally  completely  volatilized. 
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A  saturated  aqueous  solution  of  Aunnonium  Benzoatc  affords  with  ferric  chloride  T.S.  a 
flesh-colored  precipitate,  and  when  such  a  solution  is  gently  heated  with  potassium  hy- 
droxide T.S.  niiiinnnia  is  evolved. 
Impurities  and  Tests  for  Impurities. — Snlphnte.  If  diluted  nitric  acid  be  added  in  slight 
excess  to  the  aqueous  solution  of  the  salt  (1  in  10),  the  precipitated  benzoic  acid,  after 
collecting  and  washing,  should  respond  to  the  tests  of  purity  and  identity  given  under 
Acidum  Renzoxcum,  and  the  filtrate  from  this  precipitate  should  not  be  affected  by  barium 
chloride  T.S. 

Chloride.     Or  by  silver  nitrate  T.S. 

Henry  metah.  If  the  aqueous  solution  of  the  salt  (1  in  20)  be  acidulated  with  hydro- 
chloric acid  and  filtered,  the  filtrate  should  not  respond  to  the  Time-Limit  Test  for  heavy 
metals  (see  U.  S.  P.  Test  No  121,  Chap.  LXII). 

Uses. — Ammonium  benzoate  is  used  as  a  stimulant  diuretic,  in 
doses  of  five  to  twenty  grains  (0.3  to  1.3  Gm. ). 


AMMONII  BROMIDUM.  U.S.    Ammonium  Bromide 

NIUBr:^  97.29 

It  shoiiM  contain  not  less  than  97  percent,  of  pure  Ammonium  Bromide,  and 
should  be  kept  in  well-stoppered  bottles. 

Preparation. — Several  methods  have  been  employed  in  making 
this  salt :  1.  By  double  decomposition  between  solutions  of  ammo- 
nium sulphate  and  potassium  bromide,  alcohol  being  added  to  separate 
the  ammonium  bromide.  2,  By  adding  ammonia  water  to  a  solution 
of  ferrous  bromide.  3.  By  Pile's  process,  one  pound  of  bromine  is 
poured  carefully  into  four  times  its  weight  of  distilled  water  in  a 
stone  jar,  then  about  one  quart  of  ammonia  water  is  added  very 
gradually,  a  fluidounce  at  a  time,  and  the  toj)  of  the  jar  covered  with 
a  glavSS  plate  when  vapors  arise  ;  when  all  the  ammonia  has  been 
added,  and  the  solution  is  free  from  the  smell  of  bromine,  it  is 
evaporated  and  the  salt  granulated  ;  the  yield  is  about  twenty  ounces. 

6Br  -f  SNH3  --  6NH4Br  +  N2 

Bromine       Ammonia  Ammonium      Nitrogen 

Bromide 

Official  Description. — Colorless,  transparent,  prismatic  crystals,  or  a  white,  crystalline  pow- 
der :   perinancnt  in  dry  air. 
Odor,  Taste,  and  Reaction.— Odorless  ;  pungent,  saline  taste;  slightly  acid  reaction. 
Solubility.— UV/rrc.     In  1.2  parts  at  2,^°  C.  (77°  F.)  ;  in  0.7  part  of  boifing  water. 

A/rohol.     In  12.5  parts  at  2.5°  C.  (77°  F.)  ;  in  9  parts  of  boiling  alcohol. 
Tests  for  Identity. — When  heated.  Ammonium  Bromide  volatilizes  completely,  without  fusing. 

When  the  aqueous  solution  is  gently  heated  with  potassium  hydro.\ido  T.S.,  niumonia  is 
evolved. 

Silver  nitrate  T.S.  produces  a  yellowish-white  precipitate,  insoluble  in  nitric  acid  or  in  a 
moderate  excess  of  ammonia  water. 
Impurities  and  Tests  for  Impurities.— A/'//'/'-.  If  to  10  Cc.  of  the  aqueous  solution  of  the 
salt  (I  in  20)  1  i'c.  of  clilorolnrm  he  addcil,  and  if  chlorine  water,  which  has  been  diluted 
with  an  equal  volume  of  water,  bo  cautiously  introduced  drop  by  drop,  with  constant 
agitatitm,  the  liberated  bromine  will  dissolve  in  the  chloroform,  imparting  to  it  a  yellow 
to  orange  color,  free  from  any  violet  tint. 

Rrnmrtie.  If  a  few  drops  of  diluted  sulphuric  acid  bo  brought  in  contact  with  a  little  of 
the  powdered  salt  on  a  porcelain  plate,  the  salt  should  not  at  once  assume  a  yellowish 
color. 

Limit  i>f  irnn.  An  aqueous  solution  of  the  salt  (1  in  190)  should  not  at  once  assume  a 
blue  color  with  j)otassium  fcrrocyaniile  T.S. 

narium.  Ton  Cc.  of  an  aqueous  soluti<in  of  Ammonium  Bromide  (1  in  20),  when  acidu- 
lated with  acetic  acid,  should  not  bo  rendered  turbid  by  the  addition  of  I  Cc.  of  potaa- 
sium  sulphate  T.S. 

Henry  mrinlii.  The  aqueous  solution  of  the  salt  (1  in  20),  slightly  acidulated  with  hydro- 
chloric nciil,  should  not  respond  to  the  Time- Limit  Test  for  heavy  metnU  (.see  U.S.  P. 
TeKt  No.  121,  Chap.  LXII). 
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Quantitative  Test. — If  3  Gm.  of  the  salt  be  dissolved  in  sufficient  water  to  measure  100  Cc., 
then  10  Cc.  of  this  solution,  after  the  addition  of  a  few  drops  of  pota.-sium  chromatc 
T.S.,  should  require  not  more  than  31.6  Cc.  of  tenth-normal  silver  nitrate  V.S.  to  pro- 
duce a  permanent  red  coloration. 

Uses. — Amniouiiuu  bromide  is  sometiines  preferred  to  potassium 
bromide  as  an  hypuotic  aiid  sedative  ;  it  is  asserted  that  it  does  not 
produce  bromism.    The  dose  is  from  ten  to  sixty  graius  (0.  U  to  4  Gm. ) . 

AMMONII   CARBONAS.  U.S.     Ammonium   Carbonate 

C2H11N3O6  ^  156.01 
It  should  contain  not  less  than  97  percent,  of  a  mixture  of  Acid  Ammonium 
Carbonate  [C0(0H)0NH4]  and  Annnonium  Carbamate  [C0(NH2)0NH4],  and 
should  yield  not  less  than  81.58  percent,  of  auunonia  gas.  It  should  be  kept  in 
well-stoppered  bottes,  in  a  cool  place.  For  dispensing  purposes,  only  the  trans- 
lucent portions  should  be  used. 

Preparation. — The  large  consumption  of  this  salt  of  ammonium 
has  led  to  several  methods  of  preparation.  The  one  which  is  most 
used  at  present  is  the  dry  sublimation  of  ammonium  sulphate  with 
chalk  or  calcium  carbonate  ;  by  double  decomposition  calcium  sul- 
phate and  ammonium  carbonate  are  produced. 

2(NH4)2S04  -f  2CaC03  =  NH4HCO3. NH4NH2CO2  +  HgO  -f-  IN^Hg  + 

Ammouium  Calcium  Ammonium  Cjirbonate  Water        Ammouia 

Sulphate  Carbonate  (Official) 

2CaS04 

Calcium  Sulphate 

The  advantage  claimed  for  the  use  of  ammonium  sulphate  over 
ammonium  chloride  is  simply  that  of  greater  economy. 

Official  ammouium  carbonate  is,  chemically,  a  mixed  salt.  It  con- 
sists of  one  molecule  of  acid  ammonium  carbonate  or  bicarbonate  and 
one  of  ammonium  carhamate  ;  the  latter  may  be  regarded  as  ammo- 
nium carbonate  minus  a  molecule  of  water.  If  ammonium  carbamate 
is  dissolved  in  water,  it  is  soon  changed  to  normal  ammouium  car- 
bonate. 

NH4NHaC02  +  H2O  =  (NH4)2C03 

.\mmonium  Water        Normal  .Vninionium 

Carbamate  Carbonate 

Hence  an  aqueous  solution  of  commercial  ammonium  carbonate 
contains  both  the  neutral  and  acid  carbonates.  If  the  official  am- 
monium carbonate  is  exposed  to  the  air,  it  is  soon  changed  into  the 
acid  carbonate  or  bicarbonate,  through  loss. of  ammonia,  and  it  is 
thus  depreciated  in  quality.  The  bicarbonate  may  be  com  erted  back 
into  the  carbonate  by  treating  it  with  ammonia  water.  This  fact  is 
officially  recognized  in  the  preparation  of  Aromatic  Spirit  of  Ammo- 
nia, and  HmeUing  xaUs  is  frequently  made  by  coar.sely  giiiidiiig  ammo- 
nium carbonate,  placing  it  in  a  bottle,  and  adding  .strong  ammonia 
water  until  it  is  saturated. 

Tlie  principal  impurity  in  the  commercial  s;ilt  is  empyreuma,  due 
to  the  presence  of  substances  whicli  communicate  a  ilisagreeable, 
charred  odor  and  tavSte.  The  official  test  provides  for  the  detection 
of  empyreumatic  products  by  tirst  neutralizing  the  alkali  with  nitrio 
acid  and  evaporating  on  a  water-batli.  The  residue  should  be  odor- 
less and  colorless. 
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Official  Description. — White,  hard,  translucent,  striated  massei  On  exposure  to  the  air,  the 
salt  loses  both  ammonia  ami  carbon  dioxide,  becoming  opaque,  and  is  finally  converted 
into  triable,  porous  lumps,  or  a  white  powder. 

Odor,  Taste,  and  Reaction. — Strong  odor  of  ammonia  without  cmpyreuma;  sharp,  saline 
taste;  alkaline  reaction. 

Solubility. —  W<tlcr.     Slowly  but  completely  in  about  4  parts  at  25°  C.  (77°  F.),  it  is  decom- 
posed by  hot  water,  with  the  elimination  of  carbon  dioxide  and  ammonia.     13y  prolonged 
boiling  with  water,  the  salt  is  completely  volatilized. 
Alcohol.     Alcohol  dissolves  the  carbamate,  and  leaves  the  acid  carbonate. 

Tests  for  Identity. — When  heated,  Ammonium  Carbonate  is  completely  volatilized,  without 
charring. 
The  aqueous  solution  effervesces  with  acids. 

impurities  and  Tests  for  Impurities. — Suliihate.    The  aqueous  solution  of  the  salt  (1  in 
20),  when  slightly  supersaturated  with  hydrochloric  acid,   should  not  respond  to  the 
Time-Limit  Test  for  heavy  metalu  (see  U.  S.  P.  Test  No  121,  Chap.  LXII).     Another 
portion  of  this  solution  should  not  be  afl'ected  by  barium  chloride  T.S. 
Thiosulphiite.     The  aqueous  solution  of  the  salt  (1  in  20),  on  the  addition  of  a  slight  excess 
of  silver  nitrate  T.S.,  and  subsequent  supersaturation  with  nitric  acid,  should  neither 
assume  a  brown  color. 
Limit  of  chloride.     Nor  become  more  than  slightly  opalescent  within  two  minutes. 
Empyreumatic  or  non-volatile  iiiaflcni.     If  an  aqueous  solution  containing  1  Gm.  of  the  salt 
be  slightly  supersaturated  with  nitric  acid,  and  then  evaporated  to  dryness  on  a  water- 
bath,   it  should  afford  a  colorless  and  odorless  residue,   which,   upon  gentle  ignition, 
should  be  completely  volatilized. 

Quantitative  Test. — If  2  gm.  of  unaltered,  translucent  Ammonium  Carbonate  be  dissolved  in 
a  mixture  of  50  Cc.  each  of  distilled  water  and  normal  sulphuric  acid  V.S.,  boiled  for  a 
few  minutes  to  expel  the  liberated  carbon  dioxide,  and  then  cooled,  not  more  than  12.7 
Cc.  of  normal  potassium  hydroxide  V.S.  should  be  required  for  exact  neutralization, 
litmus  T.S.  being  used  as  indicator. 

Uses. — Ammonium  carbonate  is  a  stimulant  in  doses  of  three  to 
five  grains  (0.2  to  0.3  Gin.).  It  is  generally  administei-ed  in  muci- 
laginous syrups.  Pharmaceutically,  it  is  employed  in  making  the 
well  known  solution  of  ammonium  acetate,  in  the  aromatic  spirit  of 
ammonia,  and  in  elixir  of  iron,  quinine  and  strychnine  phosphates. 

AMMONII  CHLORIDUM.  U.S.    Ammonium  Chloride 

NH4CI  =  53.11 
[Ammonium  Muriate    Muriate  of  Ammonia] 
It  should  contain  not  less  than  99.5  percent,  of  pure  Aiunionium  Chloride. 

Preparation. — Sal  ammoniac,  as  it  is  termed  commercially,  is 
chiefly  made  from  gas  liquor,  the  ammonical  lifiuid  obtained  from 
gas  works  during  the  destructive  distillation  of  the  coal.  Tlie  am- 
monia is  generally  neutralized  willi  liydrochloric  acid,  the  solution 
evaporated,  and  tlie  dry  mass  suhliiucd  in  iron  pots.  The  tough, 
fibrous  sublimate  is  fitted  for  pluirmacvutical  and  medicinal  i)urposes 
by  purification.  It  nearly  always  contains  traces  of  ii'on,  due  to  the 
reaction  of  a  portion  of  the  salt  upon  the  cxst  iron  dome.  This  may 
be  separated  by  treatment  with  ammonia  water,  as  shown  in  the  fol- 
lowing process  of  purification,  formerly  olficial  : 

Take  of  Cliloride  of  Ammonium,  in  small  ])ieces,  20  oz.  troy; 
Water  of  Ammonia,  5  fl.  dr.  ;  Water,  2  jiinls.  Dissolve  tlie  Chloride 
of  Ammonium  in  the  Water,  in  a  poicclain  dish,  with  the  aid  of 
lieat  ;  a<ld  the  Water  of  Ammonia,  and  continue  tlu^  heat  for  a  shoit 
time;  filter  the  solution  while  hot,  and  <'vapoiat<>  to  dryness,  with 
constant  stiri-ing,  at  a  moderal<'  heat,  until  it  granulates  ;  the  ferrous 
chloride  is  conveited  into  insoluble  terric  hydroxide,  through  the 
combination  of  the  liydrochloric  acid  with  ammonia  water. 

Official  Description. — A  white,  crystalline  powder:  permanent  in  the  air. 
Odor,  Taste,  and  Reaction. — Witlimit  odor;    cooling,  sulinc  fnste.     The  aqueous  solution 
(I  in  2U)  in  ice-cold  water,  should  not  roddon  blue  litmus  paper  at  unce. 
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Solubility.— W(X/^r.     In  3  parts  at  25°  C.  (77°  F.)  ;  in  1  part  of  boiling  water. 

Alcohol.     In  80  partes  at  2u°  C.  (77°  F.). 
Other  nolrentx.      In  10  piirls  of  glycerin  at  25°  C.  (77°  F.). 
Tests  ifor  Identity. — On  ignition,  Ammonium  Chloride  is  volatilizeil,  without  charring. 

The  aqueous  solution  ot  the  salt  (I  in  20)  in  ice-cold  water,  should  not  redden  blue  litmus 

paper  at  once  ;  it  atl'ords,  with  silver  nitrate  T.S.,  a  white,  curdy  precipitate,  which  is 

soluble  in  ammonia  water. 
The  aqueous  solution,  when  gently  heated  with  potassium  hydroxide  T.S.,  evolves  ammonia. 
Impurities  and  Tests  for  Impurities. — Ilenry  metnh.    Tlie  aqueous  solution  of  the  salt  (1 

in  20)  should  not  respond  to  the  Tirae-Lirait  Test  for  heavy  metuh  (see  U.  S.  P.  Test  No. 

121,  Chap.  LXII). 
Sulphate.     Nor  should  it  be  aifected  by  barium  chloride  T.S. 
Barium.     Nor  diluted  sulphuric  acid. 
Calcium.     Nor  auinionium  oxalate  T.S. 
Sulphocyanate.     When  acidulated  with  hydrochloric  acid,  the  solution  should' not  assume 

a  red  color  on  the  addition  of  a  few  drops  of  ferric  chloride  T.S. 
Limit  of  iron.     Twenty  Cc.  of  the  aqueous  solution  of  salt  (1  in    150)    should  not  at  ono« 

assume  a  blue  color  on  the  addition  of  5  drops  of  potassium  ferrocyanide  T.S. 
Limit  of  empyreumatic  or  non-volatile  nubstaiicen.     If  to  1  Gm.   of  the  salt  a  little  nitric 

acid  be  added,  and  the  mixture  evaporated  to  dryness  in  a  porcelain  dish  on  a  watcr- 

batli,   a  white   residue  should  be  obtained,   which,  when  ignited  should  yield  not  more 

tliMU  0.0005  (Jill,  of  non-vol;itilc,  residue. 
Quantitative  Test. — If  1  Gm.  of  Ammonium  Chloride  be  dissolved  in  sufficient  distilled  water 

to  measure  100  Cc,  then  10  Cc.  of  this  soluti(m  should,  after  the  addition  of  5  drops  of 

potassium  chmmate  T.S.,  require  not  less  than  18.7  Cc.  of  tenth-normal  silver  nitrate 

V.S.  to  produce  a  permanent  red  color. 

Uses. — Ammonium  chloride  is  a  stimulaut,  aud  largely  used  avS  an 
addition  to  expectorant  remedies,  in  doses  of  five  to  ten  grains  (0.3 
to  0.6  Gin.).  It  is  sometimes  used  as  an  inhalation  in  catarrh,  by 
drawing  the  vaj^ors  of  hydrochloric  acid  and  ammonia  into  a  bottle, 
where  they  combine  to  form  ammonium  chloiide  in  very  fine  powder. 
It  should  never  be  combined  with  pota.ssiiim  chlorate,  particularly  in 
compressed  tablets  ;  for,  although  the  combination  is  often  desirable 
from  a  therapeutic  standpoint,  in  time  the  tablets  explode  and  seri- 
ous results  have  been  experienced.  The  crude  form  of  this  salt,  sal 
ammoniac,  is  used  largely  in  solution  as  an  exciting  fluid  for  voltaic 
batteries. 

AMMONII  lODIDUM.  U.S.    Ammonium  Iodide 

NII4I  =  143.83 

It  should  contain  not  less  than  97  percent,  of  pure  Ammoninm  Iodide,  and 
should  be  kept  in  small  amber-colorod,  well-stoppered  vials,  protected  from  light. 

When  deeply  colored,  the  salt  should  not  be  dispensed,  but  it  may  be  deprived 
of  free  iodine  by  adding  to  its  concentrated  aqueous  solution  suthcient  ammonium 
sulphide  T.S.  to  render  it  colorless,  then  filtering,  and  evaporating  on  a  water-bath 
to  dryness. 

Preparation. — This  salt  may  be  made  by  a  modification  of  a  former 
official  process,  as  follows  : 

Take  of  Iodide  of  Potassium,  in  coarse  powder,  4  oz.  troy  ;  Sul 
phate  of  Ammonium,  in  coarse  i)()M<lcr,  8(57  grains  ;  Boiling  Dis- 
tilled Water  2  fl.  oz.  ;  Alcohol,  Water,  each,  a  sufticient  (|uantity. 
Mix  the  salts,  add  them  to  the  lioiling  Water,  stir  well,  and  allow 
the  mixture  to  cool  ;  then  add  a  iluidounce  of  Alcohol,  mix  well, 
aud  reduce  the  temperature,  by  a  bath  of  iced  water,  to  about  40°  F.  ; 
throw  the  mixture  into  a  cool  glass  funnel,  stopped  with  moistened 
cotton,  aud,  when  the  clear  solution  has  passed,  i)our  upon  the  s;Ut  a 
fluidounce  of  a  mixture  containing  two  parts  of  Water  and  one  part 
of  Alcohol.  Lastly,  evaporate  the  solution  rapidly  to  dryness,  stir- 
ring constantly  ;  aud  preserve  the  residue  iu  a  well-stoppered  bottle. 
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In  this  process  double  decomposition  takes  place,  ammonium  iodide 
and  potassium  sulphate  being  produced. 

2KI  +  (NH4)2S04  =  2NH4I  +  K2SO4 

Potaesium  Ammonium  Ammonium  Potassium 

Iodide  Sulphate  Iodide  Sulphate 

The  object  of  cooling  the  mixture  and  adding  alcohol  is  to  cause  as 
much  of  the  potassium  sulphate  to  separate  as  possible,  potassium 
sulphate  being  almost  insoluble  in  alcohol. 

Official  Description. — Minute,  colorless,  cubical  crystals,  or  a  white,  granular  powder.     The 
salt  is  very  hygroscopic,  and  soon  becomes  yellow  or  yellowish-brown  on  exposure  to  the 
air  and  light,  owing  to  the  loss  of  ammonia  and  the  liberation  of  iodine. 
Odor,  Taste,  and  Reaction. — Without  odor  when  colorless,  but  emitting  a  slight   odor  of 

iodine  when  colored  ;  sharp,  saline  taste  ;  neutral  reaction. 
Solubility.— H'affr.     In  0.6  part  at  25°  C.  (77°  F.)  ;  in  0.43  part  of  boiling  water. 

Alruhnl.     In  9  parts  at  25°  C.  (77°  F.)  ;  in  3.7  parts  of  boiling  alcohol. 
Tests  for  Identity. — When  heated  on  platinum    foil,  Ammonium  Iodide  evolves  vapor  of 
iodine,  and  volatilizes  completely  without  fusing. 

The  aqueous  solution  of  the  salt,  when  gently  heated  with  potassium  hydroxide  T.S., 
evolves  ammonia. 

If  to  5  Cc.  of  the  aqueous  solution  of  the  salt  (1  in  20)  1  Cc.  of  chlorine  water  be  added, 
iodine  will  be  liberated  and  impart  to  the  solution  a  light  reddish-brown  color.  On 
agitating  the  mixture  with  a  few  drops  of  chloroform,  the  latter  will  acquire  a  violet 
color. 
Impurities  and  Tests  for  Impurities. —  Umium.  Ten  Cc.  of  the  aqueous  solution  of  Am- 
monium Iodide  (1  in  20),  when  acidulated  with  hydrochloric  acid,  should  not  be  ren- 
dered turbid  by  the  addition  of  1  Cc.  of  potassium  sulphate  T.S. 

Limit  nf  iron.  An  aqueous  solution  of  the  salt  (1  in  150)  should  not  at  once  assume  a 
blue  color  with  potassium  ferrocyanide  T.S. 

Limit  of  frcf  iodine.  Nor,  after  being  agitated  with  1  Cc.  of  chloroform,  should  the  latter 
assume  a  violet  color. 

Henry  metals.  The  aqueous  solution  of  Ammonium  Iodide  (1  in  20),  slightly  acidulated 
with  hydrochloric  acid,  should  not  respond  to  the  Time-Limit  Test  for  henry  mcinlt  (see 
U.  S.  P.  Test  No.  121,  Chap.  LXII). 

More  than  about  3  percent.  0/  ehloridex  or^  hromidm.  If  0.25  Om.  of  the  salt,  dried  at 
100°  C.  (212°  F.),  be  dissolved  in  5  Cc.  of  ammonia  water  (10  percent.),  the  solution 
shaken  with  16.9  Cc.  of  tenth-normal  silver  nitrate  V.8.,  and  the  filtrate  supersaturated 
with  5  Cc.  of  nitric  acid,  no  cloudiness  should  make  its  appearance  within  ten  minutes. 

Uses. — Ammonium  iodide  is  used  as  a  resolvent  and  alterative,  for 
the  same  purposes  ;is  potassium  iodide.  The  dose  is  from  three  tx) 
five  grains  (0.2  to  0.3  Gm.). 

AMMONII   SALICYLAS.  U.S.     Ammonium  Salicylate 

Nll4C7ll503  =  153.94 
It  should  contain  not  less  than  98  percent,  of  pure  Ammonium  Salicylate  [C6H4- 
(OH)COONTl4],  and  should  be  kept  in  well-stoppered  bottles,  protected   from 
heat  and  light. 

Preparation. — This  salt  may  be  nKulc  by  adding  sali<'ylic  arid  to 
ammonia.  wat<'r  until  nearly  satiiiati'd,  t'vaporating  the  solution, 
crystallizing,  and  purifying  tlu^  product  by  recrystallization. 

Official  Description. — Colorlrss,  lustrous,  monodinic  prisms,  or  plates,  or  a  white,  crystnl- 

lin<-  powder  ;   iirrmntM'tit  in  dry  air." 
Odor,  Taste,  and  Reaction. — ()di>rl<ss,  and  having  at  first  a  slightly  saline,  bitter  taste, 

with  a  sweetish  after  tiistc  ;  aeid  reaction. 
Solubility.—  Water.     In  O.il  part  at  25°  ('.  (77°  F.)  :  freely  in  boiling  water. 

A/rohol.     In  2.3  parts  at  25°  C.  (77°  F.)  :  in  I  part  <d"l)oiling  alcohol. 
Tests  for  Identity. —  When  heated,  the  salt  fuses  with  ileeoinposition,  giving  ofT  inllaiiininlile 
vajiors  mid  iin  odor  of  phenol,  nn<l  is  tinally  eonipletely  volatilized. 
The  eoni-entrnteil  iiqueous  soliiti(m  shoulil  be  colorless,  it  should  redden  blue  litmus  paper, 

and  when  gently  heated  with  potassium  hydroxide  T.S.  evolves  ammonia. 
Ferric  chloride  T.S.,  added  to  an  excess  of  a  concentrated   solution  of  Ammonium    Sali- 
cylate, produces  a  dark  red  precipitate,  but  imparts  to  a  very  dilute  solution  (1  in  100)  a 
deep  violet-blue  color. 
If  copper  sulphate  T.S.  be  added  to  the  aqueous  solution  of  the  *alt  (1  in  20),  a  green  color 
will  be  produced. 
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If  to  0.2  Gm.  of  the  salt,  contained  in  a  teat-tube,  about  1  Cc.  of  concentrated  sulphuric 
acid  be  added,  and  then  cautiously  about  1  Cc.  of  methyl  alcohol,  drop  by  drop,  on  heat- 
ing the  mixture  to  boiling,  methyl  salicylate  will  be  formed,  which  can  be  recognized  by 
its  odor. 

If  diluted  nitric  acid  be  abided  in  slight  excess  to  the  aqueous  solution  of  the  salt  (1  in 
10),  the  precipitated  salicylic  acid,  after  collecting  and  wa.shing,  should  respond  to  the 
tests  of  purity  and  identity  given  under  Acidum  Salicylicum. 
impurities  and  Tests  for  Impurities. — Heavy  metaU.  If  an  aqueous  solution  of  Ammo- 
nium Salicylate  (1  in  20)  be  acidulated  with  hydrochloric  acid  and  filtered,  the  filtrate 
should  not  respond  to  the  Time-Limit  Test  for  heavy  metaU  (see  U.  S.  P.  Test  No.  121, 
Chap.  LXII) 

Uses. — Aminouium  salicjlate  is  preferred  to  sodium  salicylate  by 
many  physicians  ;  it  is  used  in  gout  and  rheumatism  in  doses  of  three 
to  five  grains  (0.2  to  0.3  Gm. ). 


AMMONII  VALERAS.  U.  S.    Ammonium  Valerate 

[Ammoxii  Yaleri.\na.s,  Pharm.  1890    Ammoxilm  Valerianate] 
Ammonium  Valerate  should  be  kept  in  well-stoppered  bottles. 

Preparation. — This  valerate,  formerly  called  valerianate,  may  be 
prepared  by  passing  dried  gaseous  ammonia  into  monohydrated 
valeric  acid.  The  former  official  jirocess  may  be  used,  which  is  as 
follows  : 

Take  of  Valerianic  Acid  4  fl.  oz.  ;  Chloride  of  Ammonium,  Lime, 
each,  a  sufficient  quantity.  From  a  mixture  of  Chloride  of  Ammo- 
nium, in  coarse  powder,  and  an  equal  weight  of  Lime,  previously 
slaked  and  in  powder,  contained  in  a  suitable  vessel,  obtain  gaseous 
ammonia,  and  cause  it  to  pass,  first  through  a  bottle  filled  with  pieces 
of  Lime,  and  afterwards  into  the  Valerianic  Acid,  in  a  tall,  narrow, 
glass  vessel,  until  the  acid  is  neutralized.  Then  discontinue  the  pro- 
cess, and  set  the  vessel  tiside  that  the  Valerianate  of  Ammonium  may 
crystallize.  Lastly,  break  the  salt  into  pieces,  drain  it  in  a  glass 
funnel,  dry  it  on  bibulous  paper,  and  keep  it  in  a  well-stoppered  bottle. 

The  salt  which  is  found  in  commerce  is  usually  the  acid  salt ;  hence, 
in  making  a  solution  of  it,  as  in  the  process  for  elixir  of  ammonium 
valerate,  the  excess  of  acid  should  be  neutralized  by  the  addition  of 
sufficient  ammonia  water. 

Official  Description. — Colorless,  or  white,  quadrangular  plates ;  deliquescent  in  moist  air. 
Odor,  Taste,  and  Reaction. — Emitting  the  odor  of  valeric  acid  ;  sharp  and  sweetish  taste; 

acid  reaction. 
Solubility. —  Water.     Very  soluble. 
Alcohol.     Very  soluble. 
Other  HolventH.     Soluble  in  ether. 
Tests  for  Identity. — When  heated,  the  salt  fuses,  gives  off  vapor  of  ammonia  and  of  valeric 
acid,  and  is  finally  completely  volatilized. 
The  aqueous  solution,  when  gently  heated  with  potassium  hydroxide  T.S.,  evolves  ammonia. 
If  a  concentrated,  aqueous  solution  of  Ammonium  Valerate  be  slightly  supersaturated  with 
sulphuric  acid,  an  oily  layer  of  valeric  acid  will  rise  to  the  surface. 
impurities  and  Tests  for  Impurities. — Acetate.     If  a  neutral  solution  of  the  salt  be  com- 
pletely precipitated  by  ferric  chloride  T.S.,  the  filtrate  should  not  possess  a  deep  red 
color. 
Heavy  metnh.     The  aqueous  solution  of  the  salt  (1  in  20),  when  slightly  acidulated  with 
hydrochloric  acid  and  filtered  through  a  small,  wetted  filter,  should  not  respond  to  the 
Time-Limit  Test  for  heavy  metah  (see  U.  S.  P.  Test  No.  121,  Chap.  LXII). 

Uses. — Ammonium  valerate  is  used  in  hysteria,  neuralgia,  and 
similar  diseases  ;is  a  nervine,  in  doses  of  five  to  twenty  grains  (0.3  to 
1.3  Gm.).  It  is  use<l  i)liaiinaceutic^illy  in  the  preparation  of  an 
elixir.     See  Elixir  Ammonii  Valerianae,  N.  F. 
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CHAPTEE    XLII 
MAGNESIUM,  CALCIUM,  BARIUM,  AND  STRONTIUM 

Mg;  24.18.     Ca;39.8.     Ba  ;  136.4.     Sr;  86.94 

The  compouuds  of  these  metals  form  a  natural  group.  They  have 
numerous  physical  and  chemical  characteristics  in  common.  Barium 
no  longer  enters  into  any  official  salts  ;  although  some  of  its  com- 
pounds are  used  as  tests.  Strontium  salts  were  admitted  to  the 
U.  S.  P.  1890,  and  they  are  used  to  a  limited  extent.  Magnesium 
was  formerly  classed  with  the  alkali  earths,  but  it  is  now  usually 
separated  from  them,  because  of  its  closer  chemical  analogies  to  zinc. 
It  is  so  closely  allied  to  the  alkali  earths  in  its  pharmaceutical  and 
medical  aspects  that  it  will  be  more  useful  to  consider  it  in  its  former 
relation. 

Magnemim,  in  the  forms  of  chloride,  sulphate,  carbonate,  magnesia- 
calcic  carbonate,  and  silicate,  is  widely  distributed.  The  metal  is  of 
a  silver-white  color,  losing  its  lustre  through  the  oxidation  of  its 
surface,  and  burning  with  a  radiant  light  when  heated  to  redness, 
magnesium  oxide  being  formed.  The  oxide,  MgO,  is  official,  and 
is  largely  used  medicinally. 

Tests  for  Salts  of  Magnesium 

1.  The  caustic  alkalies  produce  gelatinous,  white  precipitates  with 
solutions  of  magnesium  salts,  insoluble  in  excess,  but  soluble  in  solu- 
tion of  ammonium  chloride. 

2.  Sodium  carbonate  or  potassium  carbonate  produces  white  pre- 
cipitates with  solutions  of  magnesium  salts. 

3.  Solution  of  sodium  phosphate  produces  a  white  crystalline  pre- 
cipitate, on  the  addition  of  a  small  quantity  of  ammonia  water,  of 
ammonio-magnesium  phosphate,  NH4MgP04. 

Official  Salts  and  Preparations  of  Magnesium 

Official  Name  Preparation 

Magnesii  Carbona."!  Double  decomposition  between  magnesium  sulphate  and  sodium 

carbonate 
Oxidum  Made  by  calcining  light  magnesium  carbonate 

Oxidum  Ponderosum  Made  by  calcining  heavy  magnesium  carbonate 

Sulphas  By  treating  native  magnesitim  hydroxiile  with  sulphuric  acid 

Sulphas  Effervescens  Prepared  by  i)ow(lfring  and  thoroughly  mixing,  magnesium  sul- 

phate, soilium   bicarbonate,  tartaric  acid,  and  citric  acid,  heat- 
ing   the  whole   until    it   is   uniformly  moist,  granulating  and 
drying 
Liquor  Mugnesii  Citratis  By  di.isolving  magnesium  carbonate  in  citric  acid,  flavoring,  and 

adding  potassium  bicarbonate 

Unofficial  Salts  of  Magnesium 

Magnesii  Aceta*.  Mg(C8n802)*  By  dissolving  magnesium  carbonate  in  sufficient 

Magnesium  Acetate  acetic  acid,  filtering  and  concentrating,  then 

crystallizing 
Magnesii  Todidum,  Mgia  By   dissolving   magnesium   oxide   in   hydriodic 

Magnesium  Iodide  acid,  filtering,  and  concentrating,  then  crystal- 

lizing 
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Unofficial  Salts  of  Magnesium — Continued 

Magnenii  Lacta?,  MgsCsHsOa  +  SHzO  By  dissolving  separately  in  hot  water  ft  parts  cal- 

Magnesium  Lactate  cium  lactate  and  5  parts  magnesium  sulphate, 

mixing  the  solutions  and  filtering,  evaporating 
the  filtrate,  then  crystallizing. 
Maenesii  Salicylas  Given  in  typhoid  fever,  in  daily  doses  of  fifty 

Magnesium  Salicylate  to  one  hundred  grains  continuously 

Magnesii  Silicas,  HzMgaSisOg -(-  HaO  Occurs  in  nature  as  nnhettot,  as  meerschaum,  and 

Magnesium  Silicate  in  other  forms 

Magnesii  Sulphas  Exsiccatus,  MgSO*  By  exposing  the  crystallized  sulphate  in  a  warm 

Dried  Magnesium  Sulphate  place  until  it  has  lost  35  percent,  of  its  weight, 

then  sifting  it 
Magnesii  Sulphis  By  treating  in  suspension  with  sulphurous  acid 

Magnesium  Sulphite 
Magnesii  Phenolsulphonas,  Mg2C«HBS04 -(-     By  mixing  concentrated  solutions  of  barium  phe- 
THjO  nolsulphonate  and  magnesium  carbonate  and 

Magnesium  Phenolsulphouate  collecting  the  precipitate 

Crab  Orchard  Salt  A  mild  saline  purgative,  consisting  mainly  of 

magnei-ium  sulphate,  obtained  by  evaporating 
the  waters  of  Crab  Orchard  Springs,  Kentucky. 
Dose,  from  one  to  two  teaspoonfuls 

MAGNESII   CARBONAS.  U.S.    Magnesium  Carbonate 

Approximately  (MgCOs)  4.Mg  (OH)  2  +  5H2O  =  482.26 

Magnesium  Carbonate  [(C0.02Mg)4.Mg(0H)2  +  5H2O]  should  yield,  upon 
ignition,  not  less  than  40  percent,  of  residue,  of  which  not  less  than  96  percent, 
should  consist  of  pure  magnesium  oxide. 

Preparation. — The  process  of  the  British  Pharmacopoeia  is  as 
follows  :  Take  of  Magnesium  Sulphate  10  ounces  [avoirdupois]  ; 
Sodium  Carbonate  12  ounces  [avoird.]  ;  Boiling  Distilled  Water,  a 
sufficient  quantity,  Dis.solve  the  Magnesium  Sulphate  and  Sodium 
Carbonate  each  in  a  pint  [Imp.  Meas.]  of  the  Distilled  Water,  mix 
the  two  solutions,  and  evaporate  to  dryness  ;  digest  the  residue  for 
half  an  hour  with  two  pints  [Imi?.  Meas.]  of  the  Distilled  Water, 
and,  having  collected  the  insoluble  matter  on  a  calico  filter,  wash  it 
repeatedly  with  Distilled  Water,  until  the  washings  are  free  from 
sulphates  ;  dry  the  product  at  a  temj^erature  not  exceeding  212°  F. 
(100°  C). 

Magnesium  carbonate  varies  in  composition  somewhat  according  to 
the  process  used.  The  reaction  in  making  the  U.  S.  carbonate  would 
in  its  preparation  be  as  follows  : 

5MgS04  +  SNaaCOa  +  HgO  =  4MgC03.Mg(HO)a  -|-  SNaaSO*  +  CO2 

Magnesium  Sodium  Water  Magnesium  Carbonate  Sodium  Carbon 

Sulphate  Carbonate  Sulphate        Dioxide 

The  proce^ss  for  making  light  magnesium  carbonate  differs  from 
the  above  in  the  substitution  of  a  larger  proportion  of  cold  water  for 
the  boiling  water.  This  furnishes  a  good  illustration  of  the  rule  in 
precipitation,  that  dilute  solutions  produce  light  precipitates,  ad 
dense  solutions  heavy  precipitates. 

Official  Description. — Light,  white,  friable  masses,  or  a  bulky,  white  powder  ;  permanent  in 

the  nir. 
Odor  and  Taste.— Without  odor  ;  slightly  earthy  taste. 

Solubility. —  Water.     Practically  insoluble,  imparting,  however,  a  slightly  alkaline  reaction. 
A/c'ihol.     Insoluble. 

Other  folventn.     Soluble  in  dilute  acids  with  effervescence. 
Tests  for  Identity. — When  strongly  heated,  the  salt  loses  water  and  carbon  dioxide,  and  is 
converted  into  magnesium  oxide. 
A  filtered  solution  of  the  salt   in  diluted  sulphuric  acid,  when    mixed  with    ammonium 
chloride  T.  S.  and  an  excess  of  ammonia  water,  yields  with  sodium  phosphate  T.  S.  » 
whit«  crystalline  precipitate. 
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If  1  Gm.  of  Magnesium  Carbonate  be  ignited  in  a  porcelain  crucible,  the  residue  should 
weigh  not  less  than  0.40  (iin. 
Impurities  and  Tests  for  Impurities. — Limit  of  foreign  goluhle  »alt».  If  a  mixture  of  1  Gm. 
of  Magnesium  Carbonate  with  60  Cc.  of  water  be  heated  to  boiling,  and,  after  cooling, 
filtered,  the  filtrate,  if  evaporated  to  dryness  upon  a  water-bath,  should  leave  not  more 
than  0.01  Gm.  of  residue. 

Limit  of  calcium.  Ten  Cc.  of  a  solution  of  the  salt  (1  in  50),  prepared  by  the  addition  of 
suflScient  acetic  acid  for  solution,  should  not  be  rendered  more  than  slightly  opalescent 
within  five  minutes  by  ammonium  oxalate  T.S. 

Limit  of  iron.  If  1  Gm.  of  Magnesium  Carbonate  be  dissolved  in  20  Cc.  of  diluted  hydro- 
chloric acid  and  130  Cc.  of  water  the  solution  should  be  colorless  and  not  give  an  im- 
mediate blue  coloration  upon  the  addition  of  potassium  ferroeyanide  T.S. 

Heavy  metals.  Nor  should  another  solution  of  the  same  strength  respond  to  the  Time- 
Limit  Test  for  other  heavy  metals  (see  U.  S.  P.  Test  No.  121,  Chap.  LXII). 
Quantitative  Test. — If  0.400  Gm.  of  recently  ignited  and  cooled  Magnesium  Carbonate  be 
dissolved  in  25  Cc.  of  normal  sulphuric  acid  V.S.,  not  more  than  5.8  Cc.  of  normal 
potassium  hydroxide  V.  S.  should  be  required  for  neutralization,  methyl-orange  T.  S. 
being  used  as  an  indicator  (each  Cc.  of  normal  sulphuric  acid  V.S.  consumed,  being 
equivalent  to  5  percent,  of  pure  magnesium  oxide). 

Uses — Magnesium  carbonate  is  antacid,  and  in  large  doses  cathar- 
tic. The  dose  is  from  thirty  to  sixty  grains  (2  to  4  Gm.).  It  has 
been  largely  employed  in  making  medicated  waters  to  assist  in  dif- 
fusing the  oils  used  in  preparing  them. 

MAQNESII  OXIDUM.  U.S.    Magnesium  Oxide       Magnesia 

MgO  =  40.06 

[Magnesia,  Pharm.  1890     Calcined  Magnesia     Light  Magnesia] 

It  should  contain,  after  ignition,  not  less  than  96  percent,  of  pure  Magnesium 
Oxide.     It  should  be  kept  in  well-closed  vessels. 

Preparation. — Magnesium  carbonate  is  exposed  in  crucibles  to  a 
red  heat,  carbon  dioxide  and  water  are  expelled,  and  magnesium 
oxide  is  left. 

(MgC03)4Mg(H0)2  +  5H20=  5MgO  +  4CO2  +  6HaO 

MagneBium  Carbonate  Water  MaKneoinm        Carbon  Water 

Oxide  Dioxide 

Magnesium  Oxide  is  rendered  less  soluble  if  heated  too  strongly. 
It  should  always  be  kept  in  well  closed  vessels  ;  exposure  to  air  and 
moisture  causes  the  formation  of  carbonat-e  and  hydroxide. 

Official  Description. — A  white,  very  bulky,  and  very  fine  powder.      On  exposure  to  the  air, 

it  slowly  absorbs  moisture  and  carbon  dioxide. 
Odor,  Taste,  and  Reaction. — Without  odor,  and  having  an  earthy,  but  not  a  saline,  taste. 

When  moistened  with  water,  it  has  a  faintly  alkaline  reaction  upon  rod  litmus  paper. 
Solubility. —  Water.     Almost  insoluble. 
Alcohol.     Insoluble. 
Other  solvents.     Soluble  in  dilute  acids. 
Tests  for  Identity. — On   stirring  1    part  of  Magnesium   Oxide  with  15  parts  of  water,  in   a 
beaker,  and  allowing  the  mixture  to  stand  for  about  linif  an  hour,  it  will  form  a  gelati- 
nous mass  of  sufficient  consistence  to  prevent  it  from  dropping  out  when  the  beaker  is 
inverted. 
A  solution  of  Magnesium  Oxide  in  diluted  sulphuric  acid,  mixed  with  ammonium  chloride 
T.iS.  and   an  excess   of  ammonia  water,  yields,   with  sodium  phosphate  T.S.,  a  white, 
crystalline  preeijiitatc. 
Impurities  and  Tests  for  Impurities. — Limit  of  foreign  soluble  salts.     If  a  mixture  of  1  Om. 
of  Magnesium  Oxide  with  50  Cc.  of  water  be  heated  to  boiling,  and,  after  cooling,  filtered, 
the  filtrate  should  not  show  more  than  a  faintly  alkaline  reaction  with  red  litmus  paper, 
and  when  evaporated  to  dryness  should  not  leave  more  than   0.04  Gin.  of  residue. 
Limit  of  carhonate.      If  a  mixture  of  0.1  Gm.  of  Magnesium  Oxide  with  5  Cc.  of  water  be 
heate<l  to  boiling,  and,  after  cooling,  be  poured   into  5  Cc.  of  acetic  acid,  solution  should 
take  place  without  the  evolution  of  more  than  a  frw  isolated  gas  bubbles. 
Limit  nf  calcium.     Ten  Cc.  of  a  solution  of  Magnesium  Oxide  (1  in  50),  prepared  by  the 
addition  of  sufficient  acetic  acid   for  solution,  should  not  be  rendered  more  than  slightly 
•palescent  within  five  minutes  by  ammonium  oxalate  T.S. 
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Limit  of  iron.  If  1  Gm.  of  Magnesium  Oxide  be  dissolved  in  60  Cc.  of  diluted  hydrochloric 
acid,  the  solution  should  be  colorless  and  not  give  an  immediate  blue  coloration  upon  the 
addition  of  potassium  ferrocyanido  T.S. 

Heavy  metalt.  A  solution  of  Mnfjnesiiira  Oxide  (1  in  20)  in  diluted  hydrochloric  acid  and 
100  Cc.  of  water  should  not  rcsponfl  to  the  Time-Limit  Te.st  for  other  heavy  metalt  (see 
U.S.  P.  Test  No.  121,  Chap.  LXIl). 

Limit  of  water  of  hydration.  If  Magnesium  Oxide  be  exposed  to  a  low  red  heat  in  a  porce- 
lain crucible,  it  should  not  lose  more  than  15  percent,  of  its  weight. 
Quantitative  Test. — If  0.400  Gm.  of  recently  ignited  and  cooled  Magnesium  Oxide  be  dissolved 
in  25  Cc.  of  normal  sulphuric  acid  V.S.,  not  more  than  5.8  Cc.  of  normal  potassium 
hydroxide  V.S.  should  be  required  for  neutralization,  methyl-orange  T.S.  being  used  as 
indicator  (each  Cc.  of  the  normal  sulphuric  acid  V.S.  consumed  being  an  equivalent  to 
5  percent,  of  pure  Magnesium  Oxide). 

Uses. — Maguesium  Oxide  or  magnesia  is  popularly  used  as  a 
laxative  and  antacid,  in  doses  of  thirty  grains  (2Gm. ).  In  adminis- 
tering, the  magnesia  should  be  added  to  the  diluent  (water  or  milk), 
and  not  vice  versa. 

MAQNESII  OXIDUM  PONDEROSUM.  U.S.    Heavy  Magnesium  Oxide 

Heavy  Magnesia 

MgO  =  40.06 
[Magnesia  Ponderosa,  Pharm.  1890] 
Heavy  magnesium  oxide  is  preferable  to  the  ordinary  magnesium 
oxide,  on  account  of  its  density.  This  often  permits  the  decrease  in 
bulk  of  the  dose  in  the  ratio  of  nearly  four  to  one.  Magnesium  oxide 
is  rendered  less  bulky  by  trituration,  and  if  the  heavy  carbonate  is 
used  for  the  calcination,  a  heavier  powder  is  produced. 

Official  Description. — A  white,  dense,  and  very  fine  powder,  which  should  conform  to  the  re- 
actions and  tests  given  under  Magnesii  Oxidum. 
It  differs,  however   from  the  latter  in  not  readily  uniting  with  water  to  form  a  gelatinous 
hydroxide. 

Uses. — The  uses  of  heavy  magnesia  are  the  same  as  those  of  the 
light  magnesia. 

MAQNESII   SULPHAS.  U.S.    Magnesium  Sulphate 

MgS04  +  THaO  ^  244.69 

[Ep.s()M  Salt] 

It  should  contain  not  less  than  99.7  percent,  of  pure  Magnesium  Sulphate 
[SOa.OaMg  -f  THgO],  and  should  be  kept  in  well-closed  vessels. 

Preparation. — This  well  known  salt  is  prepared  from  a  number  of 
mineral  substances,  but  in  the  United  States,  from  a  silicious  magne- 
sium hydroxide,  which  is  practically  free  from  lime.  The  mineral  is 
reduced  to  a  fine  powder  and  treated  with  sulphuric  acid.  The  mass 
is  then  dried  and  calcined  at  a  red  heat,  in  order  to  convert  into  red 
oxide  any  ferrous  sulphate  which  may  be  present.  It  is  then  dis- 
solved in  water,  and  calcium  suli>hide  added  to  separate  any  remain- 
ing portion  of  iron.  The  salt  is  cryst^illized  and  dissolved  a  third 
time,  in  order  to  purify  it. 

Magnesium  sulphate  is  largely  made  as  a  by-product  in  the  manu- 
facture of  carbonated  waters ;  the  mineral  magnesite  is  decomposed 
by  sulphuric  acid  and  the  carbon  dioxide  passed  into  the  water. 

MgCOa  +  H3SO4  -=  MgSO^  4-  COa  +  HaO 

MagneiitA  Sulphuric  Maeiipniuiu  Carbon  Water 

•         Acid  SuIphaU  Dioxide 
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In  England,  Epsom  salt  is  sometimes  prepared  from  dolomite,  the 
double  carbonate  of  magnesium  and  calcium,  by  driving  off  the  carbon 
dioxide  by  heat,  converting  the  residue  into  hydroxides,  and  then  treat- 
ing these  with  hydrochloric  acid.  Calcium  chloride  is  formed  ;  this 
is  dissolved  out  by  washing  with  water,  and  the  purified  magnesium 
oxide  is  converted  into  sulphate  by  treating  it  with  sulphuric  acid. 

Official  Description. — Small,  colorless,  prismatic  needles  or  rhombic  prisms ;  slowly  efflores- 

oent  in  the  air. 
Odor,  Taste,  and  Reaction. — Without  odor  ;  cooling,  saline,  and  bitter  taste  ;  neutral  reac- 
tion. 
Solubility.— Tl'a^ec.    Soluble  in  1.1  parts  at  26°  C.  (77°  F.),  and  in  0.13  part  of  boiling  water. 

Alrnhiil.      Insoluble. 
Tests  for  Identity. — When  heated  to  52°  C.  (125.6°  F.),  or  exposed  to  warm  air,  the  salt 

loses  one  molecule  of  water,  and  is  converted  into  a  white  powder.     At  about  130°  C. 

(266°  F.)  it  still  retains  1  molecule  of  water,  and  at  a  temperature  between  200°  and 

2.38°  C.  (392°  and  460.4°  F.)  it  is  rendered  anhydrous. 
When  mixed  with  ammonium  chloride  T.S.  and  ammonia  water,  the  aqueous  solution  of 

the  salt  yields  with  sodium  phosphate  T.8.,  a  white  crystalline  precipitate.    With  barium 

choride  T.8.  it  yields  a  white  precipitate  insoluble  in  hydrochloric  acid. 
Impurities  and  Tests  for  Impurities. — Hemy  metnh.    Ten  Cc.  of  the  aqueous  solution  of 

the  salt  (1  in  20)  should  not  respond  to  the  Time-Limit  Test  for  heavy  metalu  (see  U.  S. 

P.  Test  No.  121,  Chap.  LXII). 
AiHeiiic.     Five  Cc.  of  the  aqueous  solution  of  the  salt  (1  in  10)  should  not  respond  to  the 

Modified  (iutzeifs  Test  for  arsenic  (see  U.  S.  P.  Test  No.  17,  Chap.  LXII). 

Uses. — Magnesium  sulphate  is  a  valuable  refrigerant  cathartic,  in 
doses  of  from  one-half  to  one  ounce  (16  to  32  Gm.)  ;  if  dissolved  in 
iced  water,  its  nauseous  taste  is  not  so  perceptible  as  when  water  of 
ordinary  temperature  is  used. 

MAGNESII  SULPHAS  EFFERVESCENS.  U.S.    Effervescent  Magnesium 

Sulphate 

Metric  Old  form 

♦Magnesium  Sulphate,  uneffloresced  crystals 500  Qm.  10     oz.  av. 

Sodium  Bicarbonate,  dried  and  powdered      403  Qm.  8    oz.  av. 

Tartaric  Acid,  dried  and  powdered 211   Qm,  4 J  oz.  av. 

Citric  Acid,  uneffloresced  crystals 136  Qm.  2j  oz.  av. 

To  make  about 1000  Qm.  20  oz.  av. 

Dry  the  Magnesium  Sulphate  on  a  water-bath,  until  it  ceases  to 
lose  weight,  then,  after  powdering  the  dry  salt,  mix  it  intimately 
with  the  Citric  Acid,  which  has  previously  been  powdered,  and  the 
Tartaric  Acid,  and  thoroughly  incorporate  the  Sodium  Bicarbonate. 
Place  the  mixed  powders  on  a  plate  of  glass  or  in  a  suitable  dish,  in 
an  oven  heated  to  between  93°  and  104°  C.  (199.4°  and  219.2°  F.). 

When  tlie  mixture  has  acquired  n  moist  consistence  by  the  aid  of 
careful  nianijmlation  with  a  wooden  spatula,  rub  it  through  a  No.  <i 
tinned-iron  sie\e,  and  <lry  the  granules  at  a  t<Mnperature  not  exceed- 
ing .54°  C.  ( 129.2°  F. ).      Keep  the  ])r()duct  in  well-stoppered  bottles. 

Uses. — This  effervescent  salt  was  introduced  into  the  IT.  S.  P.  (8th 
Rev.)  in  preference  to  retaining  the  effervescent  magnesium  citrate 
(U.  S.  P.  1890).     The  dose  is  four  drachms  (1(>  Gm.).. 

LIQUOR  MAONESII  CITRATIS.    T^S.     Solution  of  Magnesium  Citrate 

Mf-lrir  Old  form 

•  MaKnesium  Carbonate 1 5.0  Qm.  2M  grains 

Citric  Acid 33,0  Qm.  1  oz.  av.  65  gr. 

Syrup  of  Citric  Add      60.0  Cc.  2  fl.  oz. 

Potas.sium  Bicarbonate 2.5  Qm.  .19  grains 

Water,  a  sufriciont  ((uiintity 
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Fk;.  444 


Dissolve  the  Citric  Acid  iu  120  Cc.  [old  fonn  4  fl.  oz.]  of  Water, 
and,  having  added  the  Maguasiuni  Carbonate,  stir  until  it  is  dissolved. 
Filter  the  solution  into  a  strong  bottle  of  the  capacity  of  about  360 
Cc.  [old  form  12  fl.  oz.],  containing  the  Syrup  of  Citric  A{;id.  Then 
add  enough  Water  to  nearly  fill  the  bottle,  drop  iu  the  Potassium 
Bicarbonate,  and  immediately  stopper  the  bottle  st^curely.  Lastly, 
shake  the  mixture  occiusionally,  until  the  Potassium  Bicarbonate  is 
dissolved.     This  solution  should  be  freshly  prepared  when  wanted. 

A  few  modifications  in  the  manipulation  of  the  official  process  are 
advisable.  The  bulky  magnesium  carbonate  may  be  replaced  by  one- 
half  of  the  quautity  of  light  calcined  mag- 
nesia. The  syrup  of  citric  acid  should  be 
introduced  into  the  bottle,  and  the  filtered 
solution  of  magnesium  citrate  very  care- 
fully poured  in  without  stirring  up  the 
syrup,  (For  this  purpose  a  hard  rubber 
funnel,  having  the  neck  closed  but  with 
perforations  on  the  side  so  that  the  liquid 
is  delivered  gently  on  the  sides  of  the  bot- 
tle, may  be  advantageously  used.)  The 
potassium  bicarbonate,  in  large  crystals  (or 
iu  compressed  blocks  of  the  proper  weight ), 
is  dropped  into  the  bottle, — they  gradually 
dissolve  in  the  syrup  of  citric  acid, — and 
the  cork  is  at  once  inserted,  to  pre\'ent  loss 
of  carbouic  acid  gas,  but  special  bottles 
with  patent  stopf)ers  are  preferred  (see  Fig. 
444).  The  bottle  is  not  disturbed  until  it  is  called  for,  when  a  care- 
ful shake  mixes  the  solution  of  the  bicarbonate  in  the  bottom  of  the 
bottle  with  the  acid  liquid  above,  liberating  the  carbonic  acid  gas, 
and  the  solution  can  then  always  be  dispensed  in  a  spai'kling  con- 
dition. Fig.  444  shows  the  top  of  an  improved  form  of  "Citrate 
bottle"  made  by  the  Whitall  Tatum  Company.  It  has  many  advan- 
tages and  obviates  the  troublesome  process  of  using  corks  for  stoppers. 
It  is  a  modification  of  the  well  known  "beer  bottle"  stopper. 

The  quantity  of  citric  acid  was  slightly  increa.sed  in  the  eighth 
revision  of  the  U.  S.  Pharmacopoeia  in  order  to  make  a  solution  which 
would  be  more  stable. 

Uses. —  "Solution  of  citrate  of  magnesia,"  as  it  will  probably  be 
always  called,  is  one  of  the  most  agreeable  cathaitics  known.  It  is 
usually  given  to  adults  in  the  quantity  of  the  official  formula,  twelve 
fluidounces  (360  Cc. ).  The  practice  of  dividing  the  dose,  taking 
oue-half  three  or  four  horns  after  the  other,  is  ofteu  preferable. 

Calcium.     Ca ;  39.8 

Calcium  is  a  very  abundant  element,  occurring  in  nature  as  car- 
bonate, sulphate,  i)hosi)hate,  silicate,  chloride,  fluoride,  etc.  It 
belongs  to  the  class  of  metals.  When  lu'utcd  it  burns  with  a  bright 
light.  It  is  of  a  light  yellow  color,  and  is  ductile,  like  gold  ;  it  may 
be  hammered  into  very  thin  sheets.  It  forms  but  one  chloriile.  The 
oxide,  carbonate,  sulphate,  phosphate,  and  hypophosphite  an)  of 
pharmaceutical  interest. 


Tup  of  citmte  buttle 
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Tests  for  Salts  of  Calcium 

1.  Alkaline  carbonates  produce  white  precipitates  with  soluble 
salts  of  calcium,  insoluble  in  excess. 

2.  The  soluble  oxalates  (ammonium  or  potassium  oxalate)  produce, 
even  in  dilute  solutions  of  calcium  salts,  a  white  precipitate  of  cal- 
cium oxalate,  not  soluble  in  an  excess  of  acetic  acid,  but  soluble  in  an 
excess  of  hydrochloric  acid. 


Official  Name 
Calx 

Chlorinata 
Sulphurata 

Calcii  Bromidum 

Carbonas  Precipitatus 

Chloridum 

Hypophosphis 

Phosphas  Precipitatus 

Sulphas  Exsiccatus 
Greta  Praeparata 
Pulvis  Cretae  Compositus 
Mistura  Cretae 
Liquor  Calcis 
Linimentum  Calcis 
Byrupus  Calcis 

Calcii  Lactophosphatis 


Official  Salts  and  Preparations  of  Calcium 

Preparation 
Made  by  calcining  chalk  or  limestone 
By  treating  calcium  hydroxide  with  chlorine 
By  heating  dried  calcium  sulphate,  charcoal,  and  starch  to  a  low 

red  heat 
By  dissolving  lime  in  hydrobromic  acid 
By  double  decomposition  between  calcium  chloride  and  sodium 

carbonate 
By  acting  on  calcium  carbonate  with  hydrochloric  acid 
By  heating  phosphorus  with  milk  of  lime 

By  treating  bone  ash  with  HCl,  and  precipitating  with  ammonia 
By  heating  calcium  sulphate 
By  elutriating  chalk  and  forming  into  cones 
Prepared  chalk,  sugar,  and  acacia,  for  making  chalk  mixture 
Compound  chalk  powder  suspended  in  cinnamon  water  and  water 
By  dissolving  lime  in  water 
Equal  parts  of  lime  water  and  linseed  oil 
A  saccharine  solution  of  lime 
A  saccharine  solution  of  calcium  lactophosphate 


Unofficial  Salts  of  Calcium 


Calcii  Benzoas,  Ca(C7HB02)2  +  3H2O 
Calcium  Benzoate 

Calcii  Hydroxidum,  Ca(0H)2 
Calcium  Hydroxide 

Calcii  lodas,  Ca2I03  +  6H20 
Calcium  lodate 


Calcii  lodidum,  Cala 
Calcium  Iodide 

Calcii  Salicylas,  Ca(C7n508)2  +  II2O 

Calcium  Salicylate 
Calcii  Sulphidum,  CaS 

Calcium  Sulphide 

Calcii  Sulphas,  CaS04-f-2H20 

Calcium  Sulphate 
Calcii  Sulphis,  CaSOs 

Calcium  Sulphite 
Calcii  Phenol9ulphonas,Ca2C6llBS04 4- 
eUsO 

Calcium  Phenolaulphonate 
Calcii  Sulphydras,  CallaSa 

Calcium  Sulphydrate 

Calcii  Thiosulphas,  CaSaOs  4- 6II3O 
Calcium  Thiosulphato 


Made  by  adding  calcium  carbonate  to  a  hot  aqueous 
solution  of  benzoic  acid,  filtering,  evaporating,  and 
crystallizing 

By  adding  1  part  water  to  2  parts  lime  contained  in 
a  metal  pot,  covering  and  setting  aside  to  cool,  sift- 
ing and  preserving  the  fine  powder 

By  mixing  gradually  an  alcoholic  solution  of  iodine 
with  excess  of  filtered  aqueous  solution  of  chlorinated 
lime.  After  decolorization,  slightly  acidulating  with 
hydrochloric  acid,  heating  to  boiling,  filtering,  then 
crystallizing 

By  dissolving  slaked  lime  in  hydriodic  acid  and  con- 
centrating, then  crystallizing.  Dose,  one  to  four 
grains  (0.06  to  0.2  (5m.) 

Dose,  seven  to  twenty  grains  (0.45  to  1.2  Gm.)  for 
diarrhoea  and  gastro-cntcritis 

By  mixing  12  parts  powdcrcil  gypsum  with  4  parts 
powdered  charcoal,  and  heating  the  mixture  in  a 
covered  crucible  until  gas  ceases  to  be  evolved 

Occurs  in  nature 

By  mixing  concentrated  solutions  of  sodium  sulphite 

and  calcium  chloride  and  collecting  the  precipitate 
By  mixing  concentrated  solutions  of  barium  phenol- 

sulphonate  and  calcium  carbonate  and  collecting  the 

precipitate 
By  passing   hydrogen   sulphide  into   a  mixture  of  2 

parts   .ilakcd    lime   and    3   parts   water   as   long   as 

absorbed 
Medical  properties  are  those  of  the  sulphites.     Dose, 

from  Ion  to  twenty  grains  (0.6  to  1.2  (Im.) 


CALX.  U.S.     Lime  Calcium  Oxide 

CaO     nf^A'A 

Prepared  bv  calcining?  white  niarl)le,  or  th(^  purest  vareties  of  native  calcium 
carbonate,  an<!  containing,  when  in  the  anhydrous  state,  not  le.s.s  than  iH)  percent 
of  pure  Calcium  Oxide.     It  Bhould  be  kept  in  well-closed  vessels,  in  a  dry  place. 
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Preparation. — Lime,  or  calcium  oxide,  is  a  very  important  alka- 
line earth,  and  is  made  by  calcining  limestone,  or  native  calcium 
carbonate,  in  kilns  with  strong  heat ;  carbon  dioxide  and  water  are 
expelled. 

Official  Description. — Hard,  white,  or  grayish-white  masses,  which,  in  contact  with  the  air, 
gradually  attract  moisture  and  carbon  dioxide,  and  fall  to  a  white  powder. 

Odor,  Taste,  and  Reaction. — Odorless;  caustic  taste  ;  alkaline  reaction. 

Solubility.— irafer.     In  about  760  parts  at  26°  C.  (77°  F.) ;  in  about  1600  parts  of  boiling 
water. 
Alcohol.    Insoluble. 

Other  solvents.     It  forms  readily  soluble  salts  with  diluted  acetic,  hydrochloric,  or  nitric 
acids. 

Tests  for  Identity. — When  sprinkled  with  about  half  its  weight  of  water.  Calcium  Oxide 
becomes  heated,  and  is  gradually  converted  into  a  white  powder  (calcium  hydroxide  or 
slaked  lime).  When  this  is  mixed  with  about  3  or  4  parts  of  water,  it  forms  a  smooth 
magna  (milk  of  lime). 

Impurities  and  Tests  for  Impurities. — Limit  of  carbonate.  If  1  Gm.  of  Calcium  Oxide  be 
slaked  and  then  thoroughly  mixed  with  50  Cc.  of  water,  and  the  greater  portion  of  the 
milky  liquid  decanted,  the  addition  of  hydrochloric  acid  to  this  residue  should  not  cause 
more  than  a  slight  effervescence. 
For  applying  tests  of  identity  and  of  purity,  5  Gm.  of  Calcium  Oxide,  after  slaking,  are 
mixed  with  100  Cc.  of  distilled  water,  followed  by  hydrochloric  acid,  added  drop  by  drop, 
with  agitation  until  solution  takes  place.  The  resulting  solution  should,  after  boiling 
and  cooling,  be  of  acid  reaction  and  not  deposit  more  than  0.025  Gm.  of  insoluble  matter. 
With  a  portion  of  this  solution,  after  neutralizing  with  ammonia  water,  ammonium  oxalate 
T.S.  produces  a  white  precipitate  of  calcium  oxalate,  insoluble  in  acetic  acid,  but  soluble 
in  hydrochloric  acid. 

Uses. — Externally,  lime  acts  as  an  escharotic  ;  it  enters  into  the 
composition  of  many  depilatory  powders ;  internally,  in  solution,  it 
is  a  valuable  antacid. 


LIQUOR  CALCIS.  U.S.    Lime  Water        Solution  of  Calcium  Hydroxide 

A  saturated  aqueous  solution,  which  should  contain  not  less  than  0.14  percent, 
of  pure  Calcium  Hydroxide  [Ca(0H)2  =  73.56]. 

The  percentage  of  Calcium  Hydroxide  varies  with  the  temperature  at  which 
the  saturated  solution  is  prepared,  being  about  0.17  percent,  at  15°  C.  (59°  F.), 
the  percentage  diminishing  as  the  temperature  rises. 

Metric  Old  form 

*  Lime 12  Qm.  195  grains 

Distilled  Water,  a  sufficient  quantity 

Slake  the  Lime  by  the  very  gradual  addition  of  400  Cc.  [old  form 
1  pint]  of  Distilled  AVater,  and  agitate  occasionally  during  half  an 
hour.  Allow  the  suspended  particlas  to  subside,  decant  the  super- 
natant liquid  and  reject  it.  Then  add  to  the  residue  3600  Cc.  [old 
form  8  pints]  of  Distilled  Water,  agitate  thoroughly,  let  the  mixture 
stand  for  twenty-four  hours,  agitate  again,  then  let  the  coarser  parti- 
cles of  solid  matter  subside,  and  pour  the  liquid,  holding  the  undis- 
solved calcium  hydroxide  in  suspension,  into  a  glass-stoppered  bottle. 
From  time  to  time  shake  the  bottle,  so  as  to  keep  the  solution  saturated. 

Pour  off  the  clear  liquid  when  required  for  use. 

Lime  water  is  very  extensively  used  in  jiharmacy  ;  the  object  of 
keeping  it  upon  undissolved  lime  is  to  insure  a  s;iturated  solution. 
Lime  is  but  sparingly  soluble  in  water,  and  less  soluble  in  hot 
water  than  in  cold  ;  when  the  solution  is  heated,  a  deposition  of 
lime  takes  place,  which  is  redissolved  on  cooling.  A  solution  of 
lime  containing  particles  of  undissolved  lime  in  suspension  is  termed 
inilk  of  lime. 
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Official  Description. — A  clear,  colorless  liquid. 

Odor,  Taste,  and  Reaction. — Without  odor  ;  alkaline  taate  ;  strongly  alkaline  reaction. 

Tests  for  Identity. — A  clear,  colorless  liquid  without  odor,  and  having  an  alkaline  taste. 

It  absorbs  carbon  dioxide  from  the  air,  a  pellicle  of  calcium  carbonate  forming  on  the  sur- 
face of  the  liquid. 
On  being  heated  it  becomes  turbid,  due  to  the  separation  of  calcium  hydroxide,  which  redis- 

solves  when  the  liquid  is  cooled. 
In  other  respects  it  should  conform  to  the  reactions  and  tests  for  an  aqueous  solution  of 
lime  given  under  (^af.r. 

Impurities  and  Test, — Alkalies  and  their  carbonates.  The  alkaline  reaction  of  the  Solution 
should  entirely  disappear,  after  it  has  been  saturated  with  carbon  dioxide,  and  sub- 
sequently boiled. 

Quantitative  Test. — Fifty  Cc.  should  require,  for  complete  neutralization,  not  less  than  19  Co. 
of  tenth-normal  sulphuric  acid  V.S.  (corresponding  to  about  0.14  percent,  of  calcium 
hy^'oxide),  phenolphthalein  T.S.  being  used  as  indicator. 

Uses. — Probably  the  most  extensive  use  of  lime  water  in  medicine 
is  in  checking  nausea.  It  is  usually  administered  with  milk  when 
used  for  this  purpose.  It  is  employed  externally  to  allay  inflamma- 
tion, and  in  washes  of  various  kinds.  The  dose  of  lime  water  is  from 
one  to  two  fluidounces  (30  to  60  Co.). 

SYRUPUS  CALCIS.  U.S.    Syrup  of  Lime 

A  syrupy  liquid  made  by  boiling  65  Gm.  of  lime  and  350  Gm. 
of  sugar  in  500  Cc.  of  water,  during  five  minutes,  adding  suflBcient 
water  to  measure  950  Cc,  filtering  and  then  adding  water  to  filtrate, 
to  make  1000  Cc.  Lime  is  more  soluble  in  syrup  than  in  water,  and 
hence  this  syrup  is  more  strongly  alkaline  than  lime  water  ;  this  is 
accounted  for  by  the  fact  that  lime  forms  soluble  saccharates  with 
sugar  (see  page  201). 

Official  Description. — A  transparent,  pale  yellow  liquid. 
Taste  and  Reaction. — Alkaline  taste  and  reaction. 
Specific  Gravity.— About  1.145  at  25°  C.  (77°  F.). 

Tests  for  Identity. — The  addition  of  a  solution  of  an  alkali  carbonate  produces  a  white  pre- 
cipitate, soluble  in  acids  with  effervescence. 
The  addition  of  ammonium  oxalate  T.S.  produces  a  white  precipitate,  insoluble  in  aoetio 
acid,  but  soluble  in  hydrochloric  acid. 

LINIMENTUM  CALCIS.  U.S.     Lime  Liniment 

This  liniment  is  made  by  mixing  equal  measures  of  lime  water  and 
linseed  oil.  It  is  used  largely  as  an  external  application  for  burns, 
and  is  sometimes  called  Canon  oil  (see  page  322). 

CALX   CHLORINATA.  T\  S.     Chlorinated  Lime 

The  activity  (»f  this  compound  (lej)cn(ls  upon  tlic  amount  of  chlorine 
present,  and  it  is  therefore  most  appropriately  considered  under  that 
liejwl  (see  page  486). 

CALX   SULPHURATA.  U.  S.     Sulphurated  Lime 

[Cui  HE  Calchtm  SirLrillDK] 

A  mixturo  containing  at  leaf^t  56  percent,  of  calcium  snlphide  [CaS  =  71.63], 
to^jother  with  nn<'lian>;c(l  calcium  snlnhate  [CaSO^  =  135.15],  and  carbon,  in  vary- 
ing iinijHirtioiiH. 

Metric  01(1  form 

'Exsiccated  Calcium  Sulphate,  in  fine  powd«r 70  Om,  7  ox.  av. 

Charcoal,  in  fine  piiwder 10  Qm.  1  01.  av. 

starch 2  Qm.  87  graini 
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Mix  the  powder  thoroughly,  pack  the  mixture  lightly  into  a  cruci- 
ble, cover  this  loosely,  and  heat  it  to  bright  redness,  until  the  con- 
tents have  lost  their  black  color.  Allow  the  crucible  to  cool,  reduce 
the  product  to  powder,  and  at  once  transfer  it  to  small,  glaiis-stop- 
pered  vials. 

This  is  not  a  definite  chemical  compound,  but  contains  varying 
amounts  of  the  active  constituent  calcium  sulphide. 

Official  Description. — A  pale  gray  powder,  gradually  deeoiuposing  by  exposure  to  moist  air. 

Odor  and  Taste. — Exhaling  a  taint  odor  of  hydrogen  sulphide;  nauseous  ami  alkaline  taste. 

Solubility. —  Water.     Very  slightly  in  cold  water,  more  readily  in  boiling  water,  which  par- 
tially decomposes  it. 
Alcohol. — Insoluble. 

Tests  for  Identity. — When  Sulphurated  Lime  is  decomposed  by  diluted  acetic  acid,  calcium 
acetate  is  formed,  hydrogen  sulphide  gas  is  evolved,  and  a  residue  of  calcium  sulphate 
and  carbon  remains. 
The  tiltrate  from  this  yields  with  ammonium  oxalate  T.S.  a  white  precipitate,  insoluble  in 
acetic  acid,  but  soluble  in  hydrochloric  acid. 

Quantitative  Test. — Tf  1  Gm.  of  Sulphurated  Lime  be  added  to  a  cold  solution  of  1.9  Gm.  of 
cupric  sulplmte  in  50  Cc.  of  water,  followed  by  10  Cc.  of  diluted  hydrochloric  acid,  added 
in  small  portions,  with  constant  stirring,  and  the  mixture  digested  on  a  water-bath  for 
15  minutes  and  filtered,  the  addition  of  an  excess  of  ammonia  water  should  impart  no 
color  to  the  filtrate  (presence  of  at  least  55  percent,  of  pure  Calcium  Sulphide). 

Uses. — Sulphurated  lime  is  used  as  a  depilatory  for  removing 
superfluous  hair  from  the  body,  by  mixing  a  small  quantity  with 
water  and  applying  the  paste  to  the  part.  It  is  used  internally  in 
acne  and  other  skin  diseases.  The  dose  is  one-half  grain  to  one  grain 
(0.3  to  0.065  Gm.). 

CALCII   BROMIDUM.  U.S.    Calcium  Bromide 

CaBra  =  198.52 

It  should  contain  not  less  than  97  percent,  of  pure  Calcium  Bromide,  and 
should  be  kept  in  well-stoppered  bottles. 

Preparation. — Calcium  bromide  may  be  made  by  the  simple 
process  of  adding  jirecipitated  calcium  carbonate,  in  excess,  to  hy- 
di'obromic  acid,  filtering,  evaporating  the  solution  to  dryness,  and 
granulating  the  product. 

It  may  also  be  made  by  adding  milk  of  lime  to  a  boiling  solution 
of  ammonium  bromide  until  ammoniacal  vapors  cease  to  be  evolved. 
The  solution  is  then  filtered,  and  the  salt  granulated.  Care  should 
be  used  to  protect  the  product  from  moisture. 

CaCOs  +  2HBr  =  CaBra  +  HgO  +  COa 

Calcium  Hydrubromic       Calcium  Water  Carhon 

Carbonate  "  Acid  Bromide  Dioxide 

Official  Description. — A  white,  granular  salt ;  very  deliquescent. 

Odor,  Taste,  and  Reaction. — Odorless;  sharp,  saline  taste ;  neutral  reaction. 

Solubility. — Very  soluble  in  water  and  alcohol. 

Tests  for  Identity. — The  aqueous  solution  of  the  salt  (1  in  20)  yields  with  ammonium  oxa- 
late T.S.  a  white  precipitate,  insoluble  in  acetic  acid  but  soluble  in  hydrochloric  acid. 
Silver  nitrate  T.S.  produces  a  light  yellow  precipitate,  insoluble  in  nitric  acid  and  in  a 
moderate  excess  of  ammonia  water. 

Impurities  and  Tests  for  Impurities. —  lodidea.  If  to  10  Cc.  of  the  aqueous  solution  of  the 
salt  (1  in  20),  1  Cc.  of  chloroform  be  added,  then  chlorine  water,  wliioh  has  been  diluted 
with  an  equal  volume  of  water,  added  cautiously,  drop  by  drop,  with  constant  agitatioD, 
the  liberated  bromine  will  dissolve  in  the  chloroform,  imparting  to  it  a  yellow  to  orange 
color  free  from  any  violet  tint. 
Insoluble  impuritien.     If  1  (Jm.  of  Calcium  Bromide  bo  ailded  to  20  Cc.  of  water,  it  should 

form  a  clear,  colorless  solution,  leaving  no  residue. 
Heavy  metiih.     The  aqueous  solution  of  the  salt  (1  in  20),  slightly  acidulated  with  hydru- 
chloric  acid,  should  not  respond  to  the  Timo-Ijimit  Test  for  heavy  metah  (see  U.  S.  P. 
Teat  No.  121.  Chac  LXII). 
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Barium.  If  1  Gm.  of  Calcium  Bromide  and  1  Gm.  of  sodium  acetate  be  dissolved  in  5  Co. 
of  distilled  water,  and  the  solution  made  slightly  acid  through  the  addition  of  from  3  to 
6  drops  (or  a  sufficient  quantity)  of  diluted  acetic  acid,  after  boiling  and  thoroughly 
cooling,  the  solution  should  not  become  cloudy  within  five  minutes  upon  the  addition, 
with  agitation,  of  5  drops  of  potassium  dichromate  T.S. 

Bromate.  If  diluted  sulphuric  acid  be  dropped  upon  the  salt,  the  latter  should  not  at  once 
assume  a  yellow  color. 

Limit  of  nitrate  and  ammonia.  To  5  Cc.  of  an  aqueous  solution  of  the  salt  (1  in  100), 
contained  in  a  test-tube  of  about  40  Cc.  capacity,  add  5  Cc.  of  potassium  hydroxide  T.S. 
and  about  0.2  Gm.  of  aluminum  wire.  In  the  upper  portion  of  the  test-tube,  insert  a 
plug  of  purified  cotton  or  gauze,  and  over  the  mouth,  a  piece  of  moistened  red  litmus 
paper ;  place  the  tube  in  a  bath  of  boiling  water,  and  after  fifteen  minutes  no  blue  colo- 
ration of  the  paper  should  be  discernible. 

Uses. — Calcium  bromide  is  used  as  an  hypnotic,  in  doses  of  fifteen 
to  sixty  grains  (1  to  4  Gm. ). 

CALCII  CARBON  AS  PR/ECIPITATUS.  U.S.    Precipitated  Calcium 

Carbonate 

CaCOa  =  99.35 
It  should  contain  not  less  than  99  percent,  of  pure  Calcium  Carbonate. 

Preparation. — This  salt  is  readily  prepared  by  double  decomposi- 
tion. The  following  process  was  official  in  the  British  Pharmaco- 
poeia : 

Take  of  Chloride  of  Calcium  5  oz.  av.  ;  Carbonate  of  Soda  13  oz. 
av.  ;  Boiling  Distilled  Water  a  sufficiency.  Dissolve  the  Chloride  of 
Calcium  and  the  Carbonate  of  Soda  each  in  2  pints  [Imperial  meas- 
ure] of  the  Water ;  mix  the  two  Solutions ;  and  allow  the  precipi- 
tate to  subside.  Collect  this  on  a  calico  filter,  wash  it  with  boiling 
Distilled  Water  until  the  washings  cease  to  give  a  precipitate  with 
nitrate  of  silver,  and  dry  the  product  at  the  temperature  of  212°  (F. ). 

Calcium  carbonate  precipitates,  and  sodium  chloride  remains  in 
solution. 

CaCla  +  NaaCOa  =  CaCOa  +  2NaCl 

Calcium  Sodium  Talcium  Sodium 

Chloride  Carbouate  Carbonate  Chloride 

The  fineness  of  the  powder  is  greatly  promoted  by  using  hot,  dense 
s<jlutions. 

This  salt  of  calcium  is  also  obtained  as  a  by-product  in  the  process 
for  making  solution  of  chlorinated  soda,  double  decomposition  taking 
place  between  solution  of  chlorinated  lime  and  solution  of  monohy- 
drated  sodium  carbonate.  The  precipitated  calcium  carbonate  must 
be  boiled  in  water,  and  afterwards  thoroughly  washed,  to  free  it  from 
the  chlorinous  odor  ;  the  product  is  unfit  for  internal  use. 

Official  Description. — A  fine,  white  powder  ;  permanent  in  the  air. 
Odor  and  Taste. — Without  odor  or  tnato. 

Solubility. —  Water.     Nearly  insoluble  ;  the  solubility  is  increased  by  the  presence  of  ammo- 
nium salts,  and  especially  by  carbon  dioxide  ;  alkali  hydroxides  diminish  its  solubility. 
Alcohol.     Insoluble. 

Othrr  »olvfniit.  In  diluted  acetic,  hydrochloric,  or  nitric  acid,  it  is  completely  soluble 
with  cfTcrvosocncc. 
Tests  for  Identity.  When  heated  to  full  redness,  with  access  of  air,  the  salt  gradually  loses 
carbon  dioxide,  and  a  rosiduo  of  calcium  oxide  remains. 
For  applying  tests  of  identity  and  of  purity,  5  (Jm.  of  f'aloium  Carbonate  are  mixeil  with 
100  (V.  fif  ilistillod  water,  followed  by  hydnx'hloric  acid,  added  drop  by  drop,  with 
agitation,  until  solution  takes  place.  The  resulting  solution  should,  after  boiling  and 
cooling,  be  of  acid  reaction,  and  there  should  not  remain  more  than  traces  of  insoluble 
matter. 
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In  a  portion  of  this  acid  solution,  after  neutralizing  with  ammonia  water,  ammonium 
oxalate  T.8.  produces  a  white  precipitate  of  calcium  oxalate,  insoluble  in  acetic  acid  but 
soluble  in  hydrochloric  acid. 
Impurities  and  Tests  for  impurities. — Limit  of  iron,  <ihiniinnm,  phoHphaten,  etc.  If  to  20 
Cc.  of  the  acid  solution,  iiiiiiiioiiia  water  be  added  until  of  alkaline  reaction,  no  turbidity 
or  precipitation  should  take  place  either  before  or  after  boiling. 

Heavy  nietah.  The  acid  solution  should  not  respond  to  the  Time-Limit  Test  for  heavy 
metaU  (see  U.  S.  I'.  Test  No.  121,  Chap.  LXII). 

Limit  of  no/uble  inipiirilim.  If  1  (jni.  of  the  salt  be  agitated  with  50  Cc.  of  water,  the  fil- 
trate shoulil  not  show  an  alkaline  reaction  with  litmus  paper,  and,  on  evaporation, 
should  not  leave  a  weighable  residue. 

Uses. — This  form  of  calcium  carbonate,  known  popularly  as  pre- 
cipitated chalk,  is  largely  used  in  tooth  powders  and  similar  prepara- 
tions ;  it  is  inferior  to  the  jjrepared  chalk  as  an  ingredient  in  chalk 
mixtures,  because  it  does  not  possess  the  adhesive  powers  of  the  latter. 
Dose,  fifteen  grains  (1  Gm. ). 

CRETA  PR/EPARATA.  U.S.    Prepared  Chalk 

CaC03  =  99.35 

[Drop  Chalk] 

Native  Calcium  Carbonate,  freed  from  most  of  its  impurities  by  elutriation. 

Preparation. — The  process  formerly  official  is  as  follows  : 

Take  of  Chalk  a  convenient  quantity.  Add  a  little  water  to  the 
Chalk,  and  rub  it  into  fine  powder.  Tlirow  this  into  a  large  vessel 
nearly  full  of  water,  stir  briskly,  and,  after  a  short  interval,  decant 
the  supernatant  liquor,  while  yet  turbid,  into  another  vessel.  Treat 
the  coarser  particles  of  the  Chalk,  remaining  in  the  first  vessel,  in  a 
similar  manner,  and  add  the  turbid  liquid  to  that  previously  decanted. 
Lastly,  set  the  liquor  by,  that  the  powder  may  subside,  and,  having 
poured  off  the  water,  dry  the  powder. 

The  object  of  this  process  is  to  effect  the  separation  of  the  gritty 
particles  in  ordinary  chalk  by  elutriation  (see  page  187).  It  is  usual 
to  form  the  moist  powder  into  cones  by  trochiscation  (see  page  187). 
While  ehitriation  effects  the  purification  of  the  chalk  to  a  certain 
extent,  it  does  not  separate  the  insoluble  fine  particles,  and  hence 
prepared  chalk  is  chemically  not  so  pure  as  precipitated  calcium 
carbonate. 

Prepared  chalk  differs  greatly  in  appearance  from  precipitated 
chalk,  even  after  it  has  been  re<liiced  to  a  fine  powder.  It  is  usually 
not  so  white  as  the  latter,  and  itadlieres  to  (he  fingers  when  handled. 
This  adhesiveness  fits  it  for  many  purposes.  Whiting,  a  cheap  form 
of  prepared  chalk,  is  used  for  polishing. 

Official  Description. — A  white  to  grayish-white,  very  fine  amorphous  powder,  often  moulded 

into  conical  drops  ;  permanent  in  the  air. 
Odor  and  Taste.— Odorless  and  tasteless. 
Solubility.—  Walff.     Almost  insoluble. 
Alcohol.     Insoluble. 

Other  HolveiitH.     In  diluted  acetic,  hydrochloric,  or  nitric  acids,  with  copious  effervescence, 
leaving  not  more  than  a  trifling  residue. 
Test  for  Identity. — When  heated  to  full  redness.  Prepared  Chalk  gra<lually  loses  carbon  di- 
oxide, and  is  converted  into  calcium  oxide. 

Uses — This  is  the  form  of  chalk  wliich  is  u.simI  in  medicine  almost 
exclusively  ;  it  is  an  antacid,  and  is  admirably  ;ul;ii)l('d  for  the  treatr 
ment  of  diarrhoea.  It  is  used  in  the  compountl  chalk  i)owder.  Dose, 
fifteen  grains  (1  Gm. ). 

38 
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CALCII  CHLORiDUM.  U.S.    Calcium  Chloride 

CaCl2  =  110.16 
Calcium  Chloride,  rendered  anhydrous  by  fusion  at  the  lowest  possible  temper- 
ature.    It  should  contain  not  less  than  99  percent,  of  pure  Calcium  Chloride,  and 
should  be  kept  in  well-stoppered  bottles. 

Preparation. — Calcium  chloride  may  be  readily  formed  by  satu- 
rating hydrochloric  acid  with  chalk  or  marble,  evaporating  to  dryness, 
and  heating  to  redness. 


CaCOa 

+  2HC1  = 

CaCla  4-  CO2  +  H2O 

Calcium 

Hydrochloric 

Calcium              Carbon             Water 

Carbonate 

Acid 

Chloride            Dioxide 

It  is  frequently  obtained  as  a  by-product  in  chemical  opei^ations. 

Official  Description. — White,  slightly  translucent,  hard  fragments  ;  very  deliquescent. 
Odor,  Taste,  and  Reaction. — Odorless  ;  sharp,  saline  taste  ;  strictly  neutral  reaction. 
Solubility. —  Wuin-.     In  1.3  parts  at  25°  C.  (77°  F.)  ;  very  freely  "in  boiling  water,  usually 
leaving  a  slight  residue. 
Alr.jhul.     In  S  parts  at  25°  C.  (77°  F.)  ;  in  1.5  parts  of  boiling  alcohol. 
Tests  for  Identity. — Below  a  red  heat  the  salt  fuses,  and,  on  cooling,  solidities  without  change 
in  composition. 
When  perfectly  pure.  Calcium  Chloride  dissolves  in  water  without  residue. 
When  the  salt  has  been  overheated  in  fusing,  the  solution  has  an  alkaline  reaction,  and  a 

small  residue  of  calcium  oxide  is  left,  which  is  soluble  in  hydrochloric  acid. 
The  aqueous  solution  (1  in  20)  3'ields,  with  ammonium  oxalate  T.S.,  a  white  precipitate 

insoluble  in  acetic  acid,  but  soluble  in  hydrochloric  acid. 
With  silver  nitrate  T.S.  it  yields  a  white  precipitate  insoluble  in  nitric  acid. 
Impurities  and  Tests  for  Impurities. — Limit  of  iron,  a/umhiuui,  phosphates,  etc.    If  to  th« 
aqueous  solution   of  the  salt  (1  in  20)   ammonia  water  be  added,  until  of  alkaline  re- 
action, no  turbidity  or  precipitation  should  take  place  either  before  or  after  boiling. 
Limit  of  iiiatjiitniiim    and   nlkalifx.     If  from   10   Cc.  of  the   solution   the   calcium  be  com- 
pletely  precipitated  by  ammonium  oxalate  T.S.,  the  filtrate  should,  on  evaporation  and 
ignition,  leave  not  more  than  0.1  percent,  of  fixed  residue. 
Arsenic.     The  aqueous  solution  of  the  salt  (1  in  20),  slightly  acidulated  with  hydrochloric 
acid,  should  not  respond  to  the  Time-Limit  Test  for  arsenic  or  lead  (see  U.  S.  P.  Test  No. 
121,  Chap.  LXII). 

Uses. — Calcium  chloride,  when  in  fused  masses,  is  used  in  chemi- 
cal processes  for  dehydrating  gases ;  this  it  does  through  its  power- 
ful affinity  for  water. 

CALCII  HYPOPHOSPHIS.  U.S.    Calcium  Hypophosphite 

Ca(PIl202)2  =-  168.86 

It  should  contain  not  less  than  98  percent,  of  pure  Calcium  Hypophosphite 

[(P0.0H2)2Ca],  and  should  he  kept  in  well-stoppered  bottles  ;  caution  should  be 

observed  in  dispensing  Calcium  Hypophosphite,  a.s  explosion  is  liable  to  occur 

when  it  i.s  triturated  or  heated  with  nitrates,  chlorates,  or  other  oxidizing  agents. 

Preparation. — This  salt  is  made  by  boiling  milk  of  lime  and  phos- 
phorus together  until  the  spontaneously  inflammable  gas,  hydrogen 
phosphide,  ceases  to  be  evolved  ;  it  is  necessary  to  provide  for  the 
safe  escape  of  this  gas  by  conducting  it  by  a  hood  into  a  powerful 
draught. 

8P  +  3Ca(OH)a  +  6H2O  =  3CaH4(P02)2  +  2PH3 

Pbusphunia         C^lciuin  i    \Vater  Calcium  Hydrogen 

Hydroxide  I  Hypophosphite  l'hoHi>hide 

The  liijujd  is  filter  v^  *^{?i, separate  the  insoluble  ])h()spliate  and  re- 
siduary linu',  llien  coie^'  .fiVrati'd,  and  lefiltered  to  separate  the  calcium 
carbonate  formed  b;/  (he  action  of  the  air  on  a  little  lime  held  in  solu- 
tion, an<l  lastly  evai)orat<'<l  till  a  pellicle  appears  ;  after  which  the 


MAGNESIUM,  CALCIUM,  BARIUM,  AND  STRONTIUM  595 

salt  may  be  allowed  to  crystallize  by  setting  the  liquid  aside,  or  may 
be  obtained  in  the  granular  form  by  continuing  the  heat,  and  stirring. 
The  heat  employed  in  evaporating  the  solution  should  not  lie  above 
85°  C.  (185°  F. ),  for  fear  of  explosions,  several  accidents  having  oc- 
curred through  carelessness  in  this  respect,  even  when  the  evapora- 
tion was  conducted  with  a  water  bath. 

official  Description. — Colorless,  transparent,  monoclinic  prisms,  or  small,  lustrous  scales,  or 

a  white  crystalline  powder;  permanent  in  the  air. 
Odor,  Taste,  and  Reaction. — Odorless  ;  nauseous  and  bitter  taste.     One  Gm.  of  the  salt  dis- 
solved in  20  Cc.  of  water,  should  not  require  the  addition  of  more  than  1  Cc.  of  tenth- 
normal potassium  hydroxide  V.S.  to  produce  a  pink  color  (phenolphthalcin  being  used 
as  indicator). 
Solubility. —  Water.     In  6.5  parts  of  water  at  25°  C.  (77°  F.),  and  in  6  parts  of  boiling  water. 

Alrohol.     Insoluble. 
Tests  for  Identity. — When  heated  in  a  test-tube  the  salt  decrepitates,  and  above  300°  C.  (572° 
F.)  it  begins  to  decompose,  giving  off  water,  and  emitting  inflammable  gases  (hydrogen 
and  hydrogen  phosphide),  and  leaving  a  residue  of  calcium  pyrophosphate  and  meta- 
phosphate,  with  some  red  phosphorus. 

The  aqueous  solution  (1  in  20)  yields,  with  ammonium  oxalate  T.S.,  a  white  precipitate, 
insoluble  in  acetic  acid  but  soluble  in  hydrochloric  acid. 

The  diluted  aqueous  solution,  slightly  acidulated  with  diluted  nitric  acid,  yields  with  silver 
nitrate  T.S.  a  precipitate,  which  is  white  at  first  but  rapidly  turns  brown  and  black,  due 
to  the  separation  of  metallic  silver. 

With  copper  sulphate  T.S.,  on  gentle  heating,  a  reddish-brown  precipitate  is  formed. 

When  the  aqueous  solution  of  Calcium  Hypophosphite  (1  in  20),  acidulated  with  hydro- 
chloric acid,  is  added,  drop  by  drop,  with  agitation,  to  an  excess  of  mercuric  chloride 
T.S.,  a  white  precipitate  of  mercurous  chl9ride  is  formed.  On  further  addition  of  the 
hypophosphite  solution  in  excess,  the  precipitate  becomes  gray  in  color,  due  to  its  reduc- 
tion to  metallic  mercury. 
Impurities  and  Tests  for  Impurities.— Phoxphoie  and  Su/phrttr.  If  1  Gm.  of  the  salt  be 
added  to  20  Cc.  of  water  and  well  shaken,  not  more  than  a  trace  of  residue  should  remain. 

Amenir.  If  5  Cc.  of  an  aqueous  solution  of  the  salt  (1  in  10)  be  measured  into  a  beaker 
containing  3  Cc.  of  nitric  acid,  diluted  with  about  10  Cc.  of  water,  and  evaporated  to 
dryness  on  a  water-bath,  the  residue  should  not  respond  to  the  Modified  (Jutzeit's  Test  for 
arsenic  (see  U.  S.  P.  Test  No.  17,  Chap.  LXII). 

Heavy  metah.  The  aqueous  solution  of  the  salt  (1  in  20),  acidulated  with  hydrochloric 
acid,  should  not  respond  to  the  Time-Limit  Test  for  henry  metalu  (see  U.  S.  P.  Test  No- 
121,  Chap.  LXII). 

Uses — Calcium  hypophosphite  is  used  pharmaceutically  to  pre- 
pare the  other  hypophosphites,  hypophosphorous  acid,  and  as  an 
ingredient  in  the  syrup  and  compound  syrup  of  hypophosphites  and 
other  preparations.  Medicinally,  it  is  used  in  phthisis  and  other 
wasting  diseases,  and  in  cases  of  defective  nerve  nutrition.  The 
dose  is  from  five  to  thirty  grains  (0.3  to  2  Gm. ). 

SYRUPUS  HYPOPHOSPHITUM.  U.S.    Syrup  of  Hypophosphites 

This  syrup  is  made  by  dissolving  45  Gm.  of  calcium  hypophos- 
phite and  15  Gm.  each  of  sodium  and  potassium  hyp<^i)hos]diites  in 
water,  aiding  the  solution  by  the  use  of  2  Gm.  of  diluted  liypophos- 
phorous  acid.  After  the  addition  of  2  Cc.  of  tincture  of  fresh  lemon 
peel,  the  liquid  is  filtered  and  650  Gm.  of  sugar  and  sufticient  water 
to  make  1000  Cc.  of  finished  syrup  are  added  (see  page  29:>).  There 
is  usually  a  trifling  residue  left  after  dissolving  the  hy]iopho.sphites  ; 
this  consists  generally  of  insoluble  calcium  salts. 

SYRUPUS   HYPOPHOSPHITUM    COMPOSITUS.  U.S.    Compound    Syrup 
of  Hypophosphites 

This  compound  syrup  is  made  by  dissolving  2.25  Gm.  each  of  ferrir^ 
hypophosphite  and  manganese  hypophosphite,  with  the  aid  of  3.75 
Gm.  of  sodium  citrate,  in  30  Cc.  of  water,  then  dissolving  35  Gm.  of 
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calciuin  Iiypopliosphile,  and  17.5  Gm.  eacli  of  sodiuin  and  potassium 
hypoi)liospliite  in  450  Cc.  of  water,  to  which  5  Cc.  of  diluted  hypo- 
phosphorous  acid  has  been  added,  then  dissolving  1.10  Gm.  of  quinine, 
and  0.11  Gm.  of  Strychnine  in  30  Cc.  of  water,  with  the  aid  of  10  Cc. 
of  diluted  hj-pophosphorous  acid,  and  finally  dissolving  775  Gm.  of 
sugar  in  these  mixed  solutions,  and  adding  enough  water  to  make 
1000  Cc.  Csee  page  293). 

CALCII   PHOSPHAS   PR/CCIPITATUS.  U.S.     Precipitated  Calcium 

Phosphate 

Caa  (PO4)  2  =  307.98 

It  should  contain  not  less  than  99  percent,  of  pure  Calcium  Phosphate  [(PO. 

03)2Ca3]. 

Preparation — Take  of  Bone,  calcined  to  whiteness,  and  in  fine 
powder,  4  oz.  troy  ;  Hydrochloric  acid,  8  oz.  troy  ;  Ammonia  Water, 
12  fl.  oz.,  or  a  sufficient  quantity  ;  Distilled  Water,  a  sufficient  quan- 
tity. Macerate  the  Bone  in  the  Acid,  diluted  with  a  pint  of  Distilled 
Water,  until  it  is  dissolved,  and  filter  the  solution.  Add  another 
pint  of  Distilled  Water,  and  then,  gradually.  Ammonia  AVater,  until 
the  liquid  acquires  an  alkaline  reaction.  Mix  the  j^recipitate  ob- 
tained, while  yet  in  the  state  of  magma,  with  twice  its  bulk  of  boil- 
ing Distilled  Water,  and  pour  the  whole  upon  a  strainer.  Wash  the 
precipitate  with  boiling  Distilled  Water  until  the  washings  cease  to 
be  affected  by  a  solution  of  nitrate  of  silver,  acidulated  with  nitric 
acid.     Lastly,  dry  the  precipitate  with  a  gentle  heat. 

Calcium  phospliate  exists  in  calcined  bone  ;  it  is  soluble  in  hydro- 
chloric acid,  but  is  precipitated  from  its  solution  by  ammonia  water, 
ammonium  chloride  lemaining  in  solution. 

Official  Description. — A  white,  amorpliou.f  powder  ;  ])i'tiiiiiiicnt  in  tlic  air. 

Odor  and  Taste. — OiiorlMs;  tasteless. 

Solubility. —  W'ntrr.     Almcst  insoluble  in  cold  water;    partly  decomposed  by  boiling  water, 

which  dissolves  out  the  acid  salt. 
Alrnhol.     Insoluble. 
Other  Kolrcnti.     Almost  insoluble  in  acetic  acid,  except  when  freshly  precipitated ;  easily 

soluble  in  hyilrocliloric  or  nitric  acid. 
Tests  for  Identity. — At  an  intense  white  heat,  the  salt  fuses  without  decomposition. 

When  moistened  with  silver  nitrate  T.S.,  either  before  or  after  i);nition.  the  .salt  ncquireo  a 

veliow  color   (distinction   from    drift   (ti/ciiim   iifumphate,    which,    after  ignition,  when 

iiioistened  with  silver  nitrnte  T.S.,  remains  white). 
Impurities  and  Tests  for  Impurities. —  ('(irlxmnu-.     For  applying  tests  of  identity  and  of 

purity,  shake  2  (im.  of  rrecijiitated  Calcium    I'liosphate  witii  i20  Vc.  of  water,  add  nitric 

acid, drop  by  droji,  until  solution  is  etfeetcd,  and  then  add  suHicient  water  to  make  the 

liquid   measure  40  Cc.     While  making  this  solution,  no  efl'crvesceuce  should  occur  on 

adding  the  acid. 
From  a  jxirtion  of  this  solution  the  salt  is  precipitated  unchanged  by  a  slight  excess  of 

ammonia  water. 
From  another  portion  ammonium  niolybilate  T.P.  preeipitate.t  yellow  ammonium   ph"''- 

phomolyb<late  ;  the  reaction  is  accelerated  by  gentle  heat,  not  exceeding  ti.^°C.  (149    F.). 
Limit  of  rhioritlr.     If  to  5  Cc.  of  the  solution,"  aeidulated  with  nitric  acid,  0.5  Cc.  of  silver 

nitrate  T.S.  bo  a<lded,  not  more  than  a  slight  turbidity  should  result. 
Ilnritiw.     If  to  UVr.  of  the  solution,  strongly  aei.lulatecl  with  nitric  acid,  1  Cc,  of  potassium 

sull)hate  T.S.  be  added,  no  turbidity  should  result  upon  standing. 
Ilrniij  wriiiU.     An  aqueous  solution  of  Calcium  Phosphate  (1  in  20),  obtained  by  shaking 

the  salt  with  water,  adding  hydrochloric  aci<l,  drop  by  drop,  and  healing  until  solution 

u   cffpetcd,  uliould   not   respond    to  the  Time-Mmit    Test    for   Ik,,,!/  mrf((/«  omitting  the 

addition  of  ammonia  water  (see  T.  S.  V.  Test  No.  121,  (haj).  L.Xll). 
Arnpiiir.     Five  (V.  of  a  solution  (1  in  10)  of  Calcium  Phosphate,  in   diluted  hydrochloric 

acid  should  not  resjiond  to  the  Modified  Qutzeifs  Test  for  «i;»<iiic  (see  U.  S.  P.  Test  No. 

17,  (liap.  LXII). 
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Uses. — Precipitated  calcium  i)li().si)liatc,  on  account  of  its  insolu- 
bility in  water,  wa«  used  in  nuikinj^  medicated  waters  in  preference 
to  magnesium  carbonate  and  other  similar  substances  in  the  U.  S.  P. 
1890,  but  has  been  replaced  by  purified  talc  in  the  8th  Decennial 
Revision.  It  is  admininistered  largely  now  in  proprii^tary  medi- 
cines, in  combination  with  lactic  acid  and  i)hosphoric  acid,  for  use  in 
cases  of  defective  nutrition.  The  dose  is  from  ten  to  thirty  grains 
(0.6  to  2  Gm.). 

SYRUPUS   CALCII   LACTOPHOSPHATIS.  U.S.     Syrup  of  Calcium 

Lactophosphate 

This  syrup  is  made  by  dissolving  precipitated  calcium  carbonate  in 
lactic  and  phosphoric  acids.  Water,  orange  flower  watei-,  and  sugar 
are  added  to  the  solution  to  comjilete  the  syrup  (mm  page  291  for  the 
working  formula).  It  is  sometimes  made  extemporaneously  by  dis- 
solving 200  grains  of  calcium  lactophosphate  in  one  pint  of  syrup  of 
orange  flowers,  which  contains  one  fluidrachm  of  liydrochloric  acid. 
It  is  given  in  doses  of  one  to  four  fluidrachms  (4  to  16  Cc. ). 

CALCII    SULPHAS   EXSICCATUS.  U.S.    Exsiccated  Calcium  Sulphate 

[Dried  Calcium  SuLPnATE] 

A  powder  containing  about  95  percent.,  by  weight,  of  Calcium  Sulphate 
[CaS04  =  135.15],  and  about  5  percent,  of  water  ;  prepared  from  the  purer  varie- 
ties of  native  gypsum  [CaS04  +  2H2O  -"=  170.91],  by  carefully  heating  until  about 
three-fourths  of  the  water  has  been  expelled. 

Exsiccated  Calcium  Sulphate  should  be  kept  in  well-closed  vessels,  carefully  pro- 
tected from  moisture. 

Official  Description. — A  fine,  white  powder. 

Odor,  Taste,  and  Reaction. — Without  odor  or  ta.stc ;  neutral  reaction  in  saturated  aqueous 

solution. 
Solubility.—  Water.     In  about  378  part.s  of  water  at  25°  C.  (77°  F.),  and  in  451  parts  at  100°  C. 
(212°  F.). 
Akiihol.     Insoluble. 

Other  solvents.     Readily  in  diluted  nitric  or  hydrochloric  acid  ;  also  in  saturated  solutions 
of  potassium  nitrate,  sodium  thiosuli)hate,  and  of  various  ammonium  salts. 
Tests  for  Identity. — From  raoist  air  it  attracts  water,  becomes  granular,  and  then  loses  the 
property  of  hardening;  with  water. 
When  mixed  with  half  its  weight  of  water,  Exsiccated  Calcium  Sulphate  forms  a  smooth, 

cohesive  paste,  which  rapidly  hardens. 
When  heated  above  204°  C.  (.399.2°  F.),  Exsiccated  Calcium  Sulphate  becomes  anhydrous 

and  loses  the  property  of  forming  a  paste  with  water  which  hardens  rapidly. 
Its  saturated  solution  in  water  forms  white  precipitates  with  barium  chloride  T.S.,  with 
ammonium  oxalate  T.S.,  and  with  alcohol. 
Impurity  and  Test. —  Carbonate.     No  effervescence  should  occur  on  the  adilition  of  diluted 
acids  to  Exsiccated  Calcium  Sulphate. 

Uses. — This  substance,  known  commonly  as  Flaater  of  Paris,  is 
largely  used  by  surgeons  in  the  treatment  of  fractures,  by  filling  the 
interstices  of  a  soft  cotton  cloth  bandag*^  with  the  ]>owder  and  then 
moistening  with  water,  and  applying  the  bandage  to  the  iVactured 
part  in  such  a  way  that,  when  the  diit'd  gypsum  has  hardened,  a 
support  is  afforded. 

PULVIS  CRET/E  COMPOSITUS.  IS     Compound  Chalk  Powder 

The  preparation  is  made  by  mixing  .'>0  (Jm.  of  ])i-e])ar('d  chalk  with 
20  Gm.  of  powdered  acacia  and  50  (Jm.  of  i>ow(U^red  sugar.  It  is 
used  for  making  chalk  mixture  (see  pjige  Vy()~>). 
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MISTURA  CRET/C.  U.S.    Chalk  Mixture 

This  mixture  is  imide  by  rubbing  20  Gm.  of  compound  chalk  pow- 
der with  40  Cc.  of  cinnamon  water,  and  adding  sufficient  water  to 
make  100  Cc,  (see  page  305). 


Barium.     Ba ;  136.4 

This  element  furnishes  salts  for  use  officially  in  making  tests  or 
test  solutions.  Barium  Dioxide  was  used  in  the  process  for  making 
solution  of  hydrogen  dioxide,  official  in  the  U.  S.  P.  1890,  but  as 
that  process  is  no  longer  official  the  salt  has  been  omitted  from  the 
Pharmacopoeia.  Barium  occurs  abundantly  as  carbonate  and  sul- 
phate. It  is  a  malleable  metal,  having  a  silver-white  lustre,  decom- 
posing water,  and  gradually  oxidizing  in  the  air. 

Tests  for  Salts  of  Barium 

1.  A  soluble  barium  salt  produces  with  sulphuric  acid  or  soluble 
sulphate  a  white  precipitate  of  barium  sulphate,  which  is  entirely 
insoluble  in  all  acids. 

2.  Barium  causes  a  colorless  flame  to  be  colored  green. 

3.  Alkaline  carbonates  produce  white  precipitates  with  soluble 
barium  salts,  insoluble  in  excess. 

Official  Test  Solutions  of  Barium 

Test  solution  of  Barium  Chloride         Used  in  testing  for  sulphates 

Test  solution  of  Barium  Hydroxide     Known  as  baryta  water  and  used  in  testing  for  sulphates 

Test  solution  of  Barium  Nitrate  Used  in  testing  for  sulphates 

Unofficial  Salts  of  Barium 

Barii  Aeetas,  Ba(C2H302)2  I!y  decomposing  barium  carbonate  with  acetic  acid,  evapo- 

Barium  Acetate  rating,  then  crystallizing 

Barii     Benzoas,  .  Ba(C7H50a)2  -|-     By  adding  to  a  solution  of  barium  carbonate  benzoic  acid 


2H2O 

Barium  Benzoate 
Barii  Bora-s 

Barium  Borate 
Barii  Brotnidum,  BaBr2 +  21120 

Barium  Bromide 
Barii  ("arbona."?,  BaCOs 

Barium  Carbonate 


Barii  Chloridum.  BaCb  4-21120 

Barium  Chloride 

(See  U.  S.  P.  Test  Solution) 
Barii  Chromas,  BaCrO* 

liariurii  Chromatc 
Barii  Citra.s,  Ba82('oll(i07 

Barium  Citrate 
Barii  I)ioxi<lum,  BaOa 

Barium  I>ii)xid(; 
Barii     llvdroxidum, 
Ba(OH)2  +  8HuO 

Barium  Hydroxide 

(See  U.  S.  P.  Te.st  Solution) 
Barii  IiHlidum,  Balv   f   2112') 

Barium  Iodide 
Barii  Nitra.s,  Ba2NOa 

ISariuiii  Nitrate 

(Sec  I'.  S.  P.  T.vt  Solution) 
Barii  Oxala.'<.  BaCaO*  4  2HaO 

liarium  Oxalate 
Barii  Sulphas,  BaSO^ 

Barium  Sulphate 


until  neutralized,  then  evaporating  and  crystallizing 

By  adding  to  a  solution  of  barium  carbonate  a  solution 
of  sodium  borate,  collecting  and  drying  the  precipitate 

By  saturating  baryta  water  with  li_vdrobromic  acid,  evapo- 
rating, then  crystallizing 

Witheritc,  a  native  mineral  used  as  a  source  of  many  ba- 
rium salts,  or  it  may  be  made  by  adding  ammonium 
carbonate  and  ammonia  water  to  a  solution  of  barium 
chloride,  wiu^hing  i)rccipitate,  and  drying 

By  dis.solving  barium  carbonate  in  hydrochloric  acid, 
evaporating,  then  crystallizing 

By  adding  baryta  water  to  a  solution  of  potassium  chro- 
mate,  collecting  and  drying  the  jirccijiitate 

By  adding  citric  lund  to  baryta  water  in  excess,  and  col- 
lecting the  precipitate 

By  heating  barium  oxide  to  about  450?  C.  (874°  F.) 

By  treating  barium  numoxide  with  water 


Alterative.     Dose,   one  eighth  of  a  grain   three  times  a 

flay,  gradually  increased  to  three  grains 
By  adding  lii  a  solution  of  barium  chloride  a  solution  of 

siidium  nitrate,  and  collecting  and  drying  the  precipi- 
.    fate 
By  adding  a  solution  of  oxalic  acid  to  an  excess  of  baryta 

water,  and  collecting  the  ]irecipitate 
By  adding  to  a  solution   of  barium   chloride,  sulphuric 

acid,  and  collecting  the  precipitate 
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Strontium.     Sr  •,  86.94 

Strontium  enters  into  three  official  salts.  It  occurs  in  nature 
chiefly  as  sulphate  and  carbonate.  It  is  a  yellow  metal,  sp.  gr.  2.5  ; 
malleable,  but  somewhat  harder  than  lead.  Its  use  in  medicine  is 
due  to  Laborde's  demonstration  in  1890  that  its  salts  are  not  poison- 
ous in  ordinary  doses,  but,  in  certain  cases,  beneficial. 

Tests  for  Salts  of  Strontium 

1.  A  soluble  strontium  salt  produces  with  alkaline  carbonates  or 
with  soluble  phosphates  a  white  precipitate. 

2.  Strontium  causes  a  colorless  flame  to  be  colored  red.  ■ 

3.  Solution  of  calcium  sulphate  produces  a  white  precipitate  with 
soluble  strontium  salts.  Slow  precipitation  is  hastened  by  the  addi- 
tion of  alcohol. 

Official  Salts  of  Strontium 

Strontii  Bromidum  Made  by  dissolving  strontium  carbonate  in  hydrobromic  acid 

Strontium  Bromide 

Strontii  lodidum  Made  by  evaporating  a  solution  of  strontium  h3'droxide  in  hydriodic 

Strontium  Iodide  acid 

Strontii  Salicylas  Made  by  neutralizing  salicylic  acid  with  strontium  carbonate 

Strontium  Salicylate 

Unofficial  Salts  of  Strontium 

Strontii  Carbonas,  SrCOs  Occurs  native  as  strontiimite 

Strontium  Carbonate 

Strontii  Chloridum,  SrClg  Made  by  treating  strontianite  (native carbonate)  with  hot 

Strontium  Chloride  hydrochloric  acid 

Strontii  Chromas,  SrCr04  Made  by  precipitating  a  strong  solution  of  chloride  or 

Strontium  Chromate  nitrate  with  neutral  potassium  chromate 

Strontii  Hydroxidura,  Sr(0H)2  Obtained  by  treating  the  oxide  with  water 

Strontium   Hydroxide 
Strontii  Lactas,  Sr(C3H603)2  4"         Made  by  dissolving  freshly  precipitated  strontium   car- 

3H2O  bonate  in  lactic  acid 

Strontium  Lactate 

Strontii  Nitras,  Sr(N03)a  By  treating  the  carbonate  with  diluted  nitric  acid,  evapo- 

Strontium  Nitrate  rating  and  crystallizing 

Strontii  Oxidum,  SrO  Obtained  by  heating  the  nitrate  to  redness  or  igniting  the 

Strontium  Oxide  carbonate 

Strontii  Sulphas,  SrS04  Occurs  native  as  celestine 

Strontium  Sulphate 

STRONTII   BROMIDUM.  U.S.    Strontium  Bromide 

SrBr2  +  <iH20  =^  352.94 

It  should  contain  not  less  than  97  percent,  of  pure  Strontium  Bromide,  ana 
should  be  kept  in  glass-stoppered  bottles. 

This  salt  may  be  made  in  several  ways,  but  the  simplest  method 
is  to  dissolve  strontium  carbonate  in  hydrobromic  acid  and  then 
evaporate  and  crystallize  the  salt  from  the  solution. 

Official  Description. — Colorless,  transparent,  hexagonal  crj'stals ;  very  deliquescent,  and  also 

()Oc;isi<)nally  efflorescent. 
Odor,  Taste,  and  Reaction. — Odorless,  and  having  n  bitter,  saline  fasfe ;  neutral  reaction. 
Solubility.— ira^er.     Soluble  in  about  1  part  of  water  at  25°  C.  (77°  F.),  and  in  0.4  part   of 
boiling  water. 
Alcnhol.     Readily  soluble  in  alcohol,  and  is  precipitated  from  this  .•iolution  upon  the  addi- 
tion of  an  pq\ial  volume  of  ether,  in  which  it  is  insoluble. 
Tests  for  Identi^. — When   heated,  the  crystals  at  tirst  melt,  and  then  lose  all  their  water 
(.SO. 4  percent.).     The  anhydrous  salt  fuses  at  fi:?0°  C.  (Ilfi(i°  V.). 
To  a  non-luminous  flame  the  salt  communicates  an  intense  red  color. 

With  calcium  sulphate  T.S.  the  aqueous  solution  (I  in  20)  slowly  forms  a  white  precipitate 
of  strontium  sulphate,  insoluble  in  dilute  acids;  the  same  reaction  occurs  more  quickly 
with  diluted  sulpiiuric  acid  and  the  readily  soluble  sulphates. 
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With  potassium  cbrouiate  T.S.  it  forms  a  yoUow  precipitate  of  strontium  chromate,  soluble 
in  acetic  acid. 

With  animonium  carbonate  T.S.,  or  sodium  carbonate  T.S.,  it  forms  a  white  precipitate  of 
strontium  carbonate,  soluble,  with  oflervescence,  in  acetic  acid. 
Impurities  and  Tests  for  Impurities. — Indidc.  If  to  1 0  Cc.  of  the  aqueous  solution  of  the  salt 
(1  in  20)  1  Cc.  of  chloroforin  be  added,  and  then  chlorine  water,  which  has  been  diluted 
with  an  equal  volume  of  water,  introduced  cautiously,  drop  by  drop,  with  constant  agita- 
tion, the  liberated  bromine  will  dissolve  in  the  chloroform,  imparting  to  it  a  yellow  to 
orange  color,  free  from  any  violet  tint. 

Heavy  melnh.  The  aqueou.s  solution  of  the  .salt  (1  in  20),  slightly  acidulated  with  hydro- 
chloric acid,  should  not  respond  to  the  Time-Limit  Test  for  henry  niettiln  (see  U.S.  P. 
Test  No.  121,  Chap.  LXII). 

Limit  of  barium.     If  1  Gm.  each  of  kStrontium  Bromide  and  sodium  acetate  be  dissolved  in 

5  Cc.  of  distilled  water,  and  the  solution  made  slightly  acid  by  the  addition  of  from  3  to 

6  drops,  or  a  sufficient  quantity,  of  diluted  acetic  acid,  the  solution  .should  not,  upon  the 
addition  '  "  5  drops  of  potassium  dichromate  T.S.  and  agitating,  become  cloudy  within 
three  minutes. 

Quantitative  Test.— If  n. 5  (Jm.  of  Strontium  Bromide  be  dis.solved  in  about  50  Cc.  of  distilled 
water,  and  a  few  drops  of  potassium  chromate  T.S.  be  added,  it  .should  require  the  addi- 
tion of  not  less  than  27.4  (27.48)  Cc.  nor  more  than  29.4  Cc.  of  tenth-normal  silver  nitrate 
V.S.  to  produce  a  permanent  red  color  (corresponding  to  at  least  97  percent,  of  pure 
Strontium  Bromide). 

Uses. — Strontium  bromide  is  used  in  place  of  potassium  and  sodium 
bromides  in  epilepsy.     Dose,  fifteen  to  thirty  grains  (1  to  2  Gm.). 

STRONTII  lODIDUM.  U.S.    Strontium  Iodide 

Srl2  +  6H20  =  446.02 

It  should  contain  not  less  than  98  percent,   of  pure  Strontium  Iodide,  and 
should  be  kept  in  small,  glass-stoppered  vials,  carefully  protected  from  light. 

This  salt  may  be  made  by  evaporating  a  solution  of  strontium 
hydi'oxide  in  hydriodic  acid. 

Official  Description. — Colorless,  transparent,  he.xagoniil  plates,  or  white  granular  powder,  or 

crystalline  crusts;   deliquescent,  and  colored  yellow  by  exposure  to  air  and  light. 
Odor,  Taste,  and  Reaction. — Odorless;  bitter,  saline  taste;  neutral  or  very  slightly  alkaline 

reaction. 
Solubility.— irr/<er.     Soluble  in  about  0.6  part  of  water  at  26°  C.  (77°  F.),and  in  0.27  part  of 
boiling  water. 

A/rolio/.     Soluble  in  alcohol. 

Olhtr  HofveiilK.     Slightly  soluble  in  ether. 
Tests  for  Identity. — \Vhen  cautiously  heate<l,  the  crystals  melt  and  gradually  lose  their  water 
(24.05  i)ercent.),  becoming  anhydrous.     At  a  red  heat,  the  salt  is  decomposed,  losing 
iodine,  and  leaving  a  residue  of  strontium  o.\idc. 

To  a  non-luminous  flame  it  imparts  an  intense  red  color. 

With  calcium  sulj)hatc  T.S.  it  slowly  forms  a  white  precipitate  of  strontium  sulphate, 
insoluble  in  diluted  aciils  ;  the  same  reaction  occurs  more  quickly  with  diluted  sulphuric 
acid  and  the  readily  soluble  sulphates. 

With  potassium  chromate  T.S.  it  forms  a  yellow  precipitate  of  strontium  chromate,  soluble 
in  acetic  acid. 

W^ith  ammonium  carbonate  T.S.,  or  sodium  carbonate  T.S.,  it  forms  a  white  precipitate  of 
strontium  carlxmate,  soluble,  with  etl'ervesccnce,  in  acetic  acid. 

If  to  5  Cc.  of  the  a(|ueous  solution  of  the  suit  (I  in  20)  I  Cc.  of  clilorino  water  be  added, 
iodine  will  be  libiTnted,  and  impart  to  the  solution  a  light  reddish-brown  color  ;  on  agi- 
tating the  mixture  with  ii  IVw  iliops  of  chloroform,  the  latter  will  acquire  a  violet  color. 

impurities  and  Tests  for  Impurities. —  llmry  mitnh.  The  aqueous  solution  of  the  salt 
(I  in  20),  slightly  Mi-iduliite<l  with  livilro.'liloric  aciil,  should  not  respond  to  the  Tinie- 
Liiriit  Test  for  hrnry  wlnls  (sei!  V.  S.  1'.  Test  No.  121,  Chap.  I, XII). 

Limit  iif  hiirium.  If  1  (Jm.  each  of  Strontium  Icxlidi'  and  sodium  acetate  be  dissolved  in 
5  Cc.  of  distilled  water,  and  the  solution  be  iiinde  slightly  acid  by  the  addition  of  from  ?• 
to  5  ilrops,  or  a  sufficient  quantity,  of  diluted  acetic  acid,  the  solution  should  not,  upon 
the  afldition  of  5  drops  of  potassium  dichromate  T.S.,  and  agitating,  become  cloudy 
within  three  minutes. 

Quantitative  Test. — If  0.5  Om.  of  Strontium  Iodide  he  di-'-soIvcd  in  about  100  Cc.  of  dis- 
tilled water  contninwl  in  a  tla-sk,  and  25  Cc.  of  tenth-normal  silver  nitrate  V.S.,  5  Cc.  of 
nitric  a<'id,  and  5  Vp.  of  ferric  ammonium  suli)hate  T.S.  bo  successively  added,  the  flask 
Stoppered  and  thoroughly  shaken,  then  the  addition  of  not  less  than  1.7  Vc  nor  more 
than  .1.1  Cc.  of  tenth-normal  potassium  siilphocynnato  V.S.  should  be  reipiired  to  produce 
A  permanent  red  tint  (corresponding  to  US  j)orcenl.  of  pure  Strontium  Iodide). 
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Uses. — This  salt  wjis  introduced  into  the  U.  S.  P.  1890  as  a  substi- 
tute for  potassium  iodide,  as  it  is  believed  to  be  less  irritating  to  the 
intestinal  tract,  or  less  depressing  to  the  general  nutrition.  Dose, 
five  to  twenty  grains  (0.3  to  1.3  Gm. ). 

STRONTII  SALICYLAS.  U.S.    Strontium  Salicylate 

Sr  (C7H5O3)  2  +  2H2O  =  394.72 

It  should  contain  not  less  than  98.5  percent,  of  pure  Strontium  Salicylate 
r(CeH4.0H.C00)2Sr  +  2H20],and  should  be  kept  in  well-stoppered  bottles,  pro- 
tected from  heat  and  light. 

It  may  be  made  by  decomposing  strontium  carbonate  with  a  strong 
hot  solution  of  salicylic  acid,  filtering  and  crystallizing. 

official  Description. — A  white,  crystalline  powder. 
Odor,  and  Taste. — Odorless  ;  sweetish,  saline  taste. 
Solubility.— Water.     In  18  parts  at  25°  C.  (77°  F.) ;  in  .3.5  parts  of  boiling  water. 

Alcohol.     In  66  parts  at  25°  C.  (77°  F.)  ;  in  10.5  parts  of  boiling  alcohol. 
Tests  for  Identity. — When  heated,  the  salt  is  decomposed,  giving  off  inflammable  vapors  and 
an  odor  of  phenol,  and  finally  leaving  a  gray  residue  of  strontium  carbonate. 

To  a  non-luminous  flame  its  solution  imparts  an  intense  red  color. 

Its  aqueous  solution  should  be  colorless,  and  slightly  alkaline  to  litmus  paper. 

Ferric  chloride  T.S.,  when  added  to  an  excess  of  a  concentrated  aqueous  solution  of  the  salt, 
produces  a  violet  precipitate;  but  when  added  to  a  very  dilute  solution  (1  in  100),  it 
produces  a  deep  violet-blue  color. 

If  copper  sulphate  T.S.  be  added  to  the  aqueous  solution  (1  in  20),  a  green  color  will  be 
produced. 

On  adding  about  1  Cc.  of  concentrated  sulphuric  acid  to  about  0.2  Gm.  of  the  salt,  in  a  test- 
tube,  then  about  1  Cc.  of  methyl  alcohol,  in  drops,  and  heating  the  mixture  to  boiling, 
the  odor  of  methyl  salicylate  will  be  evolved. 

With  calcium  sulphate  T.S.,  the  aqueous  solution  of  the  salt  (1  in  20)  slowly  forms  a  white 
precipitate  of  strontium  sulphate,  insoluble  in  dilute  acids;  the  same  reaction  occurs 
more  quickly  with  diluted  sulphuric  acid  or  a  readily  soluble  sulphate. 

With  potassium  chromate  T.S.,  Strontium  Salicylate  forms  a  yellow  precipitate  of  stron- 
tium chromate,  soluble  in  acetic  acid. 

With  ammonium  carbonate  T.S.,  or  sodium  carbonate  T.S.,  the  salt  forms  a  white  precipi- 
tate of  strontium  carbonate,  soluble,  with  effervescence,  in  acetic  acid. 
Impurities  and  Tests  for  Impurities.— //r^ny  mutnh.  If  to  the  aqueous  solution  of  Stron- 
tium Salicylate  (1  in  20)  5  drops  of  hydrochloric  acid  be  added,  and  the  mixture  agitated 
and  filtered,  the  filtrate  should  not  respond  to  the  Time-Limit  Test  for  heavy  metals  (see 
U.  S.  P.  Test  No.  121,  Chap.  LXII). 

Limit  of  barium.  If  2  (im.  of  Strontium  Salicylate  be  agitated  with  10  Cc.  of  diluted  acetic 
acid,  heated,  cooleil,  and  filtered,  the  filtrate,  upon  tlie  addition  of  5  drops  of  potassium 
dichroraate  T.S.,  should  not  become  cloudy  within  three  minutes. 
Quantitative  Test. — If  to  0.5  («m.  of  Strontium  Salicylate,  contained  in  a  porcelain  crucible, 
1  Cc.  of  sulphuric  acid  be  added,  the  mixture  cautiously  heated  until  no  more  vapors  are 
given  ofi",  the  residue  again  moistened  with  a  few  drops  of  the  acid,  again  heated,  and 
finally  ignited  until  white  and  of  constant  weight,  the  residue  of  strontium  sulphate 
should  weigh  not  less  than  0.227  Gm. 

Uses — Strontium  salicylate  is  used  in  place  of  sodium  salicylate 
in  doses  of  ten  to  fifteen  grains  (O.C  to  1  Gm.). 


CHAPTEE    XLIII 
ZINC,  ALUMINUM,  CERIUM,  AND  CADMIUM 

Zn  ;  64.9.     Al  ;  26.9.     Ce  ;  139.2.     Cd  ;  111.6 

These  metals  are  grouped  together  on  account  of  the  similarity  in 
Bome  of  their  physical  properties,  rather  than  because  of  the  chemical 
analogies  existing  between  them. 

ZINCUM.  U.S.     Zinc 
Zn  =  64.9 
It  should  contain  not  less  than  99  percent,  of  pure  metallic  Zinc. 

Preparation. — Zinc  is  made  by  roasting  calamine,  or  the  impure 
zinc  carbonate,  with  charcoal,  in  powder,  and  collecting  the  zinc  by 
distillation,  the  vapors  being  conducted  into  water,  where  the  zinc  is 
condensed.  It  is  bivalent,  and  combines  with  oxygen,  dilorine,  and 
phosphorus,  forming  zinc  oxide,  chloride,  and  phosphide,  and  with 
numerous  acids  to  form  salts. 

Tests  for  Zinc  Salts 

1.  Ammonium  sulphide,  if  added  to  a  solution  of  a  zinc  salt  con- 
taining an  excess  of  alkaline  hydroxide,  produces  a  characteristic 
white  precipitate  of  zinc  sulphide. 

2.  The  alkali  hydroxides  of  either  sodium,  potassium,  or  ammo- 
nium produce  white  precipitates  of  zinc  hydroxide,  freely  soluble 
in  an  excess  of  alkali. 

3.  Sodium  and  potassium  carbonates  yield  white  precipitates,  in 
soluble  in  an  excess. 

4.  The  zinc  salts  are  all  colorless. 

Official  Description. — A  blui-^h-white  metal,  ."showing  a  crystalline  fracture;  in  the  form  or 
thill  sheet.s,  or  in  irregular,  granulated  piece.',  or  moulded  into  thin  pencils,  or  in  fine 
rinwdrr. 

Specific  Gravity.— Ranging  from  6.9  when  it  is  cast  to  7.2.  after  it  is  rolled. 

Solubility. — Soluhlo  in  diluted  sulphuric  or  hydrochloric  acid  with  evolution  of  hydrogen. 

Tests  for  Identity.— When  licnted  above  10(1°  C.  (212°  F.)  and  not  above  1.^0°  T.  (.302°  F.), 
tlie  mctiil  hccoiiics  ninllcnblc  and  ductile;  above  200°  C.  (,S02°  F.)  it  becomes  sutficiently 
brittle  to  be  powdered  in  iin  iron  mortar  ;  at  412°  to  41.5°  ('.  (77:^.6°  to  779°  F.)  it  melt.s, 
and  at  940°  ('.  (1724°  F.)  it  l)oils,  and  may  be  readily  di.-^tilled. 

Impurities  and  Te.sts  for  Impurities. — Ahsmrr  „f  Kulphur.  If  1  (5m.  of  Zinc  he  added  to  20 
(V.  of  diluted  hydrochloric  acid,  the  liberated  hydrogen  should  not  have  a  disagreeable 
odor,  nor  should  it  color  a  strip  of  paper  moistened  with  lead  acetate  T.S. 
Ahnntrc  nf  nrnrnir,  nutiinoni/,  niiil  pliiinphiiriiK.  Or  with  silver  nitrate  T.S.  The  resulting 
solution  should  be  clear  and  colorless,  and  should  yield  a  white  gelatinous  precipitate 
with  pota.ssium  ferrocyanide  T.S.,  and  a  white  preci])itate  with  ammonium  sulphide  T.S. 
Amrtn'r,  rnilmium,  hml,  inirl  mpprr.  If  1  (im.  of  Zinc  he  dissolved  in  a  mixture  of  10  Cc. 
each  of  nitrohyrlrochlorin  acid  and  water,  the  solution  evaporated  to  dryness,  the  resi- 
due moistoncd  with  2  f'c.  of  hydrochlorii'  arid  and  again  evaporated,  and  the  final  residue 
dissolved  in  10  Cc.  of  water,  this  solution  should  not  respond  to  the  Time-Limit  Test  for 
nrnrnir,  rnilmium,  Irtirt,  ntirl  r,,pprr  (sec  V.  S.  I'.  Test  No.  121,  Chap.  LXII)  ;  in  appl3'- 
ing  this  test  the  aildition  of  ammonia  water  should  be  omitted. 

Uses — Zinc  is  used  in  making  hydrogen  and  in  preparing  the  zinc 
salts. 
6n2 
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Zinc 


0£BcUl  Name 


Zincum 


Zinci  Acetas 
Bromidum 

Carboniis  Praecipitatus 

Chloridum 

lodidum 

Oxidum 

Phenolsulphonaa 


Stearas 

Sulphas 

Valeras 
Liquor  Zinci  Chloridi 
Unguentuiu  Zinci  Oxidi 

Zinci  Stearatis 


and  Official  Salts  and  Preparations 

I'rcjjar;ition 

Made  by  roasting  the  impure  carbonate  with  charcoal  and  dig- 
tilling 

By  treating  zinc  carbonate  with  acetic  acid 

By  double  decomposition  of  zinc  sulphate  and  potassium  bro- 
mide 

By  double  decompoijition  of  zinc  sulphate  and  sodium  carbonate 

By  evaporating  the  solution  of  zinc  chloride 

By  digesting  zinc  with  iodine  ditTused  in  water 

By  calcining  zinc  carbonate 

By  mixing  solutions  of  barium  phenolsulphonate  and  zinc  sul- 
phate, evaporating  the  supernatant  liquid,  and  collecting  the 
crystals 

By  mixing  solutions  of  castile  soap  and  zinc  sulphate,  collecting 
precipitate,  and  drying 

By  acting  on  zinc  with  diluted  sulphuric  acid 

By  double  decomposition  of  zinc  sulphate  and  sodium  valerate 

By  treating  zinc  with  hydrochloric  acid 

By  incorporating  zinc  oxide  with  benzoinated  lard 

By  incorporating  zinc  stearate  with  white  petrolatum 


Unofficial  Salts  of  Zinc 


Zinci  Cyanidum,  Zn(CN)2 

Zinc  Cyanide 
Zinci  et  Potassii  Cyanidum,  K2ZnCXi 

Zinc  and  Potassium  Cyanide 

Zinci  Ferrocyanidum, 
Zn2FeCN6  +  2H2O 

Zinc  Ferrocyanide 
Zinci  Lactas,  Zn(C8H603)2  +  3H2O 

Zinc  Lactate 

Zinci  Phosphidum 

Zinc  Phosphide 
Zinci  Salicylas,  Zn(C7H503)2 +  3H2O 

Zinc  Salicylate 

Zinci  Tartras 
Zinc  Tartrate 


Oleatum  Zinci 
Oleate  of  Zinc. 


U.S.P.  1890 


By  adding  hydrocyanic  acid  to  a  solution  of  zinc  acetat* 
and  collecting  the  precipitate 

By  dissolving  zinc  cyanide  in  a  solution  of  pure  potas- 
sium cyanide,  filtering,  concentrating,  then  crystal- 
lizing 

By  making  a  solution  of  zinc  sulphate  and  one  of  potas- 
sium ferrocyanide,  mixing  them,  and  collecting  the 
precipitate 

Dissolving,  by  the  aid  of  heat,  zinc  carbonate  in  di- 
luted lactic  acid,  filtering  and  concentrating,  then 
crystallizing 

By  passing  vapors  of  phosphorus  over  fused  zinc  in  a 
current  of  dry  hydrogen 

By  heating  salicylic  acid  with  distilled  water,  gradually 
adding  zinc  oxide  suspended  in  water,  until  no 
longer  dissolved,  filtering,  and  then  crystallizing 

By  mixing  hot  concentrated  solutions  of  zinc  sulphate 
and  neutral  potassium  tartrate,  collecting  the  precipi- 
tate, and  drying  it 

By  sifting  zinc  oxide  upon  oleic  acid  and  heating 
gently  until  dissolved 


ZINCI  ACETAS.  U.S.    Zinc  Acetate 

Zn  (C2H3O2)  2  +  2H2O  =  217.82 

It  should  contain  in  the  uneffloresced  condition  not  less  than  99.5  percent.  Oi 
pure  Zinc  Acetate  [(CH3.C00)2Zn  -f  2H2O],  and  should  be  kept  in  well-stop- 
pered bottles. 

Preparation. — This  salt  may  be  made  by  a  former  official  process  : 
Take  of  Commercial  Oxide  of  Zinc,  2  oz.  troy  ;  Acetic  Acid,  8^  fl. 
oz.  ;  Distilled  Water,  5  fl.  oz.  Mix  the  Acid  and  Water,  and  dijijest 
the  Oxide  of  Zinc  in  the  mixture  for  half  an  hour,  then  heat  to  the 
boiling  point,  filter  while  hot,  and  set  aside  to  crystallize.  Drain  the 
crystals  in  a  funnel,  and  dry  them  ui)on  bibulous  paper.  An  addi- 
tional quantity  of  crystals  may  be  obtained  by  evaporating  the 
mother  liquor  to  one-half,  slightly  acidulating  with  acetic  acid,  and 
crystallizing. 

The  reaction  is  expressed  as  follows  : 


ZuO  +  2HC2H30a  --  ZnCCaHsOOa  +  H^O 

zinc  Oxide  Acetic  Acid  Ziuc  .\cetate  Water 
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Official  Description. — Soft,  white,  six-siiled,  monoclinic  plates,  of  a  peiirly  lustre.     Exposed 

to  the  air,  the  salt  jjni<lually  effloresces  and  loses  some  of  its  acid. 
Odor,  Taste,  and  Reaction. — Faintly  acetous  odor;    in  dilute  solutions  an  astringent,  me- ■ 

tallic  tivstc;  acid  reaction. 
Solubility. —  Water.     In  about  2.5  parts  at  25°  C.  (77°  F.)  ;  in  1.5  parts  of  boiling  water.    On 
protracted  boiling  with  water  acetic  acid  is  lost,  and  an  insoluble  basic  salt  formed. 

Alcohol.     In  .'^6  parts  at  25°  C.  (77°  F.)  ;  in  0.6  part  of  boiling  alcohol. 
Tests  for  Identity. — When  heated,  the  salt  is  partially  fused,  losing  water  and  acid.     At  a 
higher  temperature  it  is  decomposed,  evolving  acetone  and  other  combustible  vapors, 
and  leaving  a  residue  of  zinc  oxide. 

The  aqueous  solution  of  the  salt  (1  in  20)  yields,  with  potassium  ferrocyanide  T.S.,  a 
white  gelatinous  precipitate,  and  with  ammonium  sulphide  T.S.  a  pure  white  precipi- 
tate. 

The  addition  of  a  few  drops  of  ferric  chloride  T.S.  to  an  aqueous  solution  of  the  salt  (1  in 
20)  produces  a  red  color. 

Ammonium  carbonate  T.S.,  or  potassium  hydroxide  T.S.,  when  added  in  small  portions  to 
the  aqueous  solution  of  the  salt  (1  in  20),  produces  at  first  a  precipitate  of  a  pure  white 
color,  which  dissolves  completely  upon  the  addition  of  an  excess  of  the  reagent. 
Impurities  and  Tests  for  Impurities. — Arsfnic,  cndminm,  lend,  and  copper.  Ten  Cc.  of  the 
aqueous  solution  of  the  salt  (1  in  20),  to  which  1  Cc.  of  hydrochloric  acid  has  been 
added,  should  not  respond  to  the  Time-Limit  Test  for  arsenic,  cndminm,  lead,  and  copper 
(see  U.  S.  P.  Test  No.  121,  Chap.  LXII)  ;  in  applj'ing  this  test  the  addition  of  ammonia 
water  should  be  omitted. 

Arteitic.  Five  Cc.  of  the  aqueous  solution  of  the  salt  (1  in  10)  should  not  respond  to  the 
Modified  Gutzeit's  Test  for  arsenic  (see  U.S.  P.  Test  No.  17,  Chap.  LXII). 

Sulphate.  The  aqueous  solution  of  the  salt  (1  in  20),  after  the  a<ldition  of  a  few  drops  of 
diluted  nitric  acid,  should  remain  clear  upon  the  addition  of  either  barium  chloride  T.S. 

Chloride.    Or  silver  nitrate  T.S. 

Uses — Zinc  acetate  is  used  principally  as  a  local  remedy,  in  eye 
washes,  injections,  etc. 

ZINCI   BROMIDUM.  U.S.     Zinc  Bromide 

ZnBra  =  223.62 

It  should  contain,  when  anhydrous,  at  least  97  percent,  of  pure  Zinc  Bromide, 
and  should  be  kept  in  small,  glass-stoppered  bottles. 

Preparation — Zinc  bromide  may  be  made  by  tlie  process  suggested 
by  Lyons,  of  dissolving  j)otiussium  bromidt^  and  crystallized  zinc  sul- 
phate, each,  in  the  smallest  quantity  of  hot  water,  and  mixing  while 
hot.  When  the  mixture  has  cooled,  twice  its  bulk  of  alcohol  is  added, 
and  the  whole  filtered  through  asbestos  to  separate  the  potassium 
sulphate.  The  filtrate  is  evaporated  to  dryness,  and  the  residue 
granulated. 

This  salt  may  also  be  made  by  adding  bromine  to  water  and  dropping 
in  mossy  zinc,  a  form  of  metallic  zinc  made  by  pouring  the  pure  melted 
metal  in  water  (the  pieces  bear  some  resemblance  to  moss)  ;  zinc  bro- 
mide remains  in  solution,  and  may  be  obtained  by  filtration,  evapora- 
tion, and  granulation. 

ZnS04  +   2KBr  =  ZnBra     ;-   KaS04 

Zinc  PdtiisNiiim  Zinc  I'otiiSHiiim 

Sulphatu  Iiri>iiiidit  Uriitiiidu  Siilphnto 

Official  Description. — A  white,  or  nearly  white,  granular  powder  ;  very  deliquescent. 
Odor,  Taste,  and  Reaction. — Odorless,  having,  even  in  dilute  .solutions,  a  sharp,  saline  and 

metallic  taste;  slightlv  acid  reaction. 
Solubility.—  Water.     l{.iuU"ly. 

Alcohol.      IJen.lilv. 
Tests  for  Identity.— When   heated  to  .■?94°  C.  (711.2°  F.).  the  salt  fuses,  and,  with  a  earelul 
increiusc  of  heat,  iiiiiy  be  sublimed  in  the  form  of  neeille-shaped  prisms. 
The  nqueou.i  .nolufion  of  the  salt    (I  in  20)  yields  a  i)ure  white  ])reci|)itate  with  hydrogen 
Hulphido  T.S.  and  nminoniuiu  sulphide  T.S.,  and  also  with  jnitassium  ferrocyanide  T.S. 
Silver  nitrate  T.S.  produces  a  yellowish-white  precijdtato  in.-tolublo  in  nitric  acid  and  in  a 

moderate  excess  r)f  iiiiinionia  wnter. 
On  adding  ammonium  carbonate  T.S.  to  the  aqueous  solution  of  Zinc  Bromide,  a  white 
precipitate  is  produced,  which  should  completely  redissolve  in  an  excess  of  the  reagent. 
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Imparities  and  Tests  for  impurities. — foflidr.  If  to  10  Co.  of  the  aqueous  solution  of  the 
salt  (1  in  20)  1  ("c.  (if  <:lilor(>fiiriii  Ijc  adileil,  then  chlorine  water  (which  has  been  diluted 
with  an  c(iual  volume  of  water),  eautiou.sly  introduced,  drop  by  drop,  with  conntant 
agitation,  the  liherated  bromine  will  dissolve  in  the  chloroform,  imparting  to  it  a  ytllow 
to  orange  color,  free  from  any  violet  tint. 

Arscnir,  radmium,  had,  and  cojjprr.  The  aqueous  solution  of  the  salt  (1  in  20),  to  which 
sufficient  hydrochloric  acid  hius  been  added  to  insure  a  clear  solution,  should  not  respond 
to  the  Time-Limit  Test  for  arHcnic,  cadmium,  lend,  and  rapper  (see  U.  S.  P.  Test  No. 
121,  Chap.  LXII)  ;  in  applying  this  test  the  addition  of  ammonia  water  should  be 
omitted. 

Sulphate.  Another  portion  of  this  aqueous  solution  should  not  be  rendered  turbid  by  the 
addition  of  barium  chloride  T.S. 

Aritenic.  Five  Cc.  of  the  aqueous  solution  of  the  salt  (1  in  10)  should  not  respond  to  the 
Modified  Gutzeit's  Test  for  arnenic  (see  U.  S.  P.  Test  No.  17,  Chap.  LXII). 
Limit  of  chloride.  If  1  Gm.  of  Zinc  Bromide  be  dissolved  in  50  Cc.  of  acetic  acid,  2  Gm.  of 
lead  dio.xide  (free  from  chloride)  be  a<ldcd,  and  the  mixture  evaporated  in  a  small  beaker 
to  at  least  10  Cc.,  then  the  residue,  diluted  with  10  Cc.  of  distilled  water  and  filtered, 
should  give  not  more  than  a  slight  turbidity  on  the  addition  of  2  Cc.  of  nitric  acid  and 
a  few  drops  of  silvta^  nitrate  T.S. 
Quantitative  Test. — If  0.3  Gm.  of  the  anhydrous  salt  bo  dissolved  in  10  Cc.  of  water,  and 
2  drops  of  potassium  chromate  T.S.  be  added,  it  should  require  not  less  than  26  Cc.  nor 
more  than  26.8  Cc.  of  tentli-normal  silver  nitrate  V.S.  to  produce  a  permanent  red  color, 
corresponding  to  not  less  than  97  percent,  of  the  pure  salt. 

Uses — Zinc  bromide  is  used  medicinally  as  an  hypnotic,  in  doses 
of  from  two  to  five  grains  (0.12  to  0.3  Gm.). 

ZINCI  CARBONAS  PR/ECIPITATUS.  U.S.    Precipitated  Zinc  Carbonate 

Hydrated  Zinc  Carbonate,  which,  upon  ignition,  should  yield  not  less  than 
72  percent,  of  zinc  oxide  [ZnO  =  80.78]. 

Preparation. — This  salt  may  be  made  by  a  former  ofl&cial  British 
process,  as  follows  : 

Take  of  Sulphate  of  Zinc,  10  oz.  av.  ;  Carbonate  of  Soda,  10^  oz. 
av.  ;  Boiling  Distilled  Water,  a  sufficiency.  Dissolve  the  Carbonate 
of  Soda  with  a  pint  [Imperial  measure]  of  the  "SVater  in  a  capacious 
porcelain  vessel,  and  pour  into  it  the  Sulphate  of  Zinc  also  dissolved 
in  a  pint  [Imp.  meas.]  of  the  Water,  stirring  diligently.  Boil  for 
fifteen  minutes  after  effervescence  has  ceased,  and  let  the  precipitate 
subside.  Decant  the  supernatant  liquor,  pour  ou  the  precipitate  3 
pints  of  boiling  Distilled  Water,  agitating  briskly  ;  let  the  precipitate 
again  subside  ;  and  repeat  the  ]irocess  of  aflusion  of  hot  Distilled 
Water  and  subsidence,  till  the  washings  ai"e  no  longer  precipitated 
by  chloride  of  barium.  Collect  the  precipitate  on  calico,  let  it  drain, 
and  dry  it  with  a  gentle  heat. 

5N"a2C03+5ZnS04-f-3H20  =  (ZnC03)23Zn(HO)2+5Na^S04+3COa 

Sodium  Zinc  Water  Zinc  (^iiilioiiate  Sodium  Carlnin 

Carbonate  Sulphate  Sulphate  Pioside 

If  cold  solutions  of  zinc  sulphate  and  sodium  carbonate  are  mixed 
together,  neutral  zinc  carbonate  is  precipitated.  This  caibonate 
quickly  decomposes,  carbon  dioxide  being  evolved,  which,  upon 
escaping,  makes  a  portion  of  the  precipitate  soluble.  This  loss  is 
prevented  by  conducting  the  precipitation  at  the  boiling  temperatui-e, 
whereby  the  carbon  dioxide  is  driven  off  as  quickly  as  it  is  formed, 
and  solution  is  thereby  prevented. 

Official  Description. — An  impalpable,  white  powder,  of  somewhat  variable  chemical  compo- 
sition.    Permanent  in  the  air. 
Odor  and  Taste.— Without  odor  or  taste. 
Solubility.— irarer.     Insoluble. 
Alcohol.     Insoluble. 
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Ofhrr  Kn/vriUn.     Completely  in  diluted  acids  with  copious   effervescence;  also  soluble  in 
ammonia  water,  and  in  ammonium  carbonate  T.S. 
Tests  for  Identity. — When  strongly  heated,  the  salt  loses  water  and  carbon    dioxide,  and 
leaves  a  residue,  which  is  yellow  while  hot,  but  becomes  white  on  cooling. 

When  ft  small  portion  of  the  salt  is  moistened  with  a  drop  of  cobaltous  nitrate  T.S.,  and 
heated  before  the  blowpipe,  it  will  a-ssurae  a  vivid  green  color. 

For  making  tests  of  identity  and  purity,  make  a  solution  by  adding  10  Cc.  of  diluted  sul- 
phuric acid  and  10  Cc.  of  water  to  1.25  (im.  of  the  salt,  and,  after  effervescence  has 
ceaseil,  remove  the  undissolved  excess  by  filtration. 

In  a  portion  of  this  solution  a  white  gelatinous  precipitate  is  produced  by  pota.ssium  ferro- 
cyanide  T.S.,  and  a  pure  white  precipitate  by  ammonium  sulphide  T.S. 

Another  portion  of  the  solution,  acidulated  with  hydrochloric  acid,  should  not  respond  to 
the  Time-Limit  Test  for  ursenir,  cndmium,  ftfid,  and  copper  (see  U.  S.  P.  Test  No.  121, 
Chap.  LXII)  ;  in  applying  this  test  the  addition  of  ammonia  water  should  be  omitted. 

Another  portion  of  the  solution  should  yield,  with  ammonium  carbonate  T.S.,  a  white  pre- 
cipitate, which  should  redissolve  completely  in  an  excess  of  the  reagent. 
Impurity  and  Test. — Limit  of  alkali.  If  1  Gm.  of  the  salt  be  placed  in  a  flask  with  10  Cc. 
of  boiling  water,  and  2  drops  of  phenolphthalein  T.S.  added,  not  more  than  1  Cc.  of 
tenth-normal  hydrochloric  acid  V.S.  should  be  required  to  discharge  the  red  color. 
Quantitative  Test. — One  Gm.  of  Zinc  Carbonate,  after  strong  ignition  in  a  porcelain  crucible, 
should  leave  a  residue  of  zinc  oxide  weighing  not  less  than  0.720  Gm. 

Uses. — Precipitated  zinc  carbonate  is  used  principally  in  oint- 
ments, and  takes  the  place  of  the  former  impure  carbonate  termed 
calamine.  It  is  sometimes  dusted  upon  inflamed  surfaces  as  an  astrin- 
gent and  absorbent. 

ZINCI  CHLORIDUM.  U.S.    Zinc  Chloride 

ZnCl2  --  135.26 

It  should  contain,  when  anhydrous,  not  less  than  99.5  percent,  of  pure  Zme 
Chloride,  and  should  be  kept  in  small,  glass-stoppered  bottles. 

Preparation. — Zinc  chloride  is  easily  prepared  by  digesting  metal- 
lic zinc  in  hydrochloric  acid  and  evaporating  the  solution  to  dryness  ; 
or,  preferably,  by  evaporating  the  ofBcial  solution  of  zinc  chloride. 

2Zn  +  4HC1  =  2ZnCl2  +  4H 

Zinc        Hydrochloric  Zinc  Hydrogen 

Acid  Chloride 

Official  Description. — A  white,  or  nearly  white,  granular  powder,  or  porcelain-like  masses, 

irregular,  or  moulded  in  pencils.     Very  deliquescent. 
Odor,  Taste,  and  Reaction. — Odorless,  of  such  intenitely  caustic  properties  ag  to  make  tnnting 
dnnrjerous,  unless  the  salt  be  dissolved  in  much  water;  the  dilute  solution  has  an  astrin- 
gent, metallic  taste  ;  acid  reaction. 
Solubility. —  Water.     In  about  0.4  part  of  water  at  2.5°  C.  (77°  F.),  forming  a  clear  solution, 
which,  on  protracted  boiling,  deposits  a  basic  salt. 

Alcohol.     Very  soluble. 
Tests  for  Identity.— When  heated  to  115°  C.  (239°  F.).  Zinc  Chloride  fuses  to  a  clear  liquid. 
At  a  higher  totnj)erature  it  i-  partly  volatilized  in  den.se,  white  fumes,  and  partly  decom- 
posed, leaving  a  residue  of  zinc  o.Tide. 

The  aqueous  solution  of  the  salt  (1  in  20)  yields,  with  pota.ssium  ferrocyanide  T.S.,  a 
white  gelatinous  precipitate,  and  with  ammonium  sulphide  T.S.  a  pure  white  pre- 
cipitate. 

Silver  nitrate  T.S.  pnnluces  a  white  precipitate  insoluble  in  nitric  acid. 

If  .ninmonium  carbonate  'I'.S.  be  adcled,  in  small  p<irti()ns,  to  the  aqueous  solution  (1  in 
2(1),  the  precipitate  produced  should  be  of  a  pure  while  color,  and  should  redissolve  cora- 
liii-tely  in  an  excess  of  the  reagent. 
Impurities  and  Tests  for  Impurities. — Arsenic,  cadmium,  Imd,  and  copper.  The  aqueous 
solution  of  the  salt  (1  in  20),  to  which  1  Cc.  of  diluted  hydrochloric  acid  has  been  added, 
should  not  respond  to  the  Time-Fjiinit  Test  for  onmnc,  c<idmium,  lead,  anil  copper  (see 
li.  S.  P.  Test  No.  121,  Chap.  LXII)  ;  in  applying  this  test  the  addition  of  ammonia 
water  should  be  omitted. 

Limit  of  o.rychloride.  The  aqueous  solution  (1  in  20)  should  be  clear,  or  at  most  only  very 
slightly  opalescent  ;  and  if  it  be  mixed  with  an  equal  volume  of  alcohol,  asingle  drop  of 
hydrochloric  acid  should  sufhce  to  render  10  Cc.  of  the  mixture  perfectly  clear. 

Sulphate.  The  aqueous  solution  of  the  salt  (1  in  20).  after  the  addition  of  1  Cc.  of  diluted 
hydrochloric  acid,  should  not  be  rendered  turbid  by  the  addition  of  barium  chloride  T.S. 
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Quantitative  Test. — Dissolve  0.5  Uin.  of  Zinc  Chloride  in  200  Cc.  of  boiling  di.-'tilJed  water, 
add  about  5  drops  of  phenolphthalein  T.S.,  and  then  sufficient  sodium  carbonate  T.S., 
with  constant  stirring,  to  cause  the  solution  to  assume  a  permanent  red  color  ;  transfer 
the  resulting  precipitate  to  a  plain  filter,  wash  it  with  boiling  distilled  water  until  all 
soluble  matter  has  been  removed,  then  dissolve  it  in  a  sufficient  quantity  of  nitric  acid, 
evaporate  the  solution  to  dryness,  and  ignite  the  salt  until  it  ceases  to  lose  weight ;  the 
residue  should  weigh  not  less  than  0.297  Gm. 

Uses. — Zinc  chloride  in  solution  is  used  as  an  antiseptic  and  disin- 
fectant (see  Liquor  Zinci  Chloridi,  below  j.  Externally,  mixed  with 
flour  and  water,  it  is  used  as  an  escharotic. 

LIQUOR  ZINCI  CHLORIDI.  U.S.    Solution  of  Zinc  Chloride 

An  aqueous  solution,  containing  about  50  percent.,  by  weight,  of  Zinc  Chloride 
[ZnCl2  =  135.26]. 

Metric  Old  form 

•  Zinc,  granulated 240  Qm.  6i  oz.  av. 

Hydrociiloric  Acid 840  Qm.  21    oz.  av.  5  dr. 

Nitric  Acid 12  Qm.  100    minima 

Precipitated  Zinc  Carbonate 12  Qm.  136   grains 

Distilled  Water,  a  sufficient  quantity. 

To  make  about 1000  Gm.  1  pint 

To  the  Zinc,  contained  in  a  glass  or  porcelain  vessel,  add  150  Cc. 
[old  form  4 J  fl.  oz.]  of  Distilled  Water ;  then  gradually  add  the 
Hydrochloric  Acid,  and  digest  until  reaction  ceasCvS  and  the  Acid  is 
saturated.  Pour  off  the  solution,  add  the  Nitric  Acid,  and  heat  the 
solution  at  a  temperature  not  exceeding  115°  C.  (239°  F. ),  until  a 
portion,  if  removed  and  cooled,  solidifies.  Allow  it  to  cool,  and  dis- 
solve the  solidified  mass  in  a  sufficient  quantity  of  Distilled  Water  to 
make  the  product  weigh  1000  Gm.  [or  measure,  old  form,  1  pint]. 
Then  add  the  Precipitated  Zinc  Carbonate,  agitate  the  mixture  occa- 
sionally during  twenty-four  hours,  and  set  it  aside  until  it  has  become 
clear  by  subsidence.  Finally,  separate  the  clear  Solution  by  decan- 
tation,  or  by  means  of  a  siphon. 

When  zinc  is  treated  with  hydrochloric  acid,  hydrogen  is  evolved 
and  zinc  chloride  is  produced. 

2Zn  +  4HC1  =  2ZnCl2  +  4H 

Zinc        Hydrochloric  Zinc  Hydrogen 

Acid  Chloride 

Zinc  is  almost  invariably  contaminated  with  iron,  and  more  or  less 
ferrous  chloride  is  present  in  the  first  solution.  Nitric  acid  is  added, 
and  the  solution  is  evaporated  to  dryness.  The  iron  salt  is  thus  oxi- 
dized, and  it  is  then  precipitated  by  the  addition  of  zinc  carbonate, 
the  insoluble  ferric  hydroxide  and  carbonate,  with  any  excess  of  zinc 
carbonate,  being  filtered  out. 

Official  Description.— .A  clear,  colorless  liquid. 

Odor,  Taste,  and  Reaction. — Odorless,  having   a  very   astringent,  metallic   taste,  and   an 

acid  reaction. 
Specific  Qravity.— About  1.548  at  25°  C.  (77°  F.). 
Tests  for  identity. — It  should  conform  to  the  reactions  and  tests  for  an  aqueous  solution  of 

the  salt  given  under  Zinci  Chloridum  (see  page  fiOfi). 

Uses. — This  solution,  sometimes  called  Burnett's  ilisinfediiig  Jfuid, 
is  used  principally  as  an  antiseptic  and  disinfectant.  Among  its  ad- 
vantages, absence  of  odor  is  one  of  the  most  prominent. 
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ZINCI   lODIDUM.  U.S.    Zinc  Iodide 

Znl2  =  316.70 

It  should  contain,  when  anhydrous,  not  less  than  98  jiercent.  of  pure  Zinc 
Iodide,  and  should  be  kept  in  small,  glass-stoppered  bottles  protected  from  light. 

Preparation. — Zinc  iodide  may  be  formed  by  digesting  an  excess 
of  zinc  with  iodine  diifiised  in  water,  in  a  manner  similar  to  that 
used  in  making  the  corresponding  iron  salt. 

Zn  +  2HI  =  Znia  +  2H 

Zinc        Hydriodic         Zinc  Hydrogen 

Acid  Iodide 

Official  Description. — A  white,  or  nearly  white,  f^rnnular  powder.     Very  deliquescent,  and, 

upon  cx])osure  to  air  and  light,  beeoining  brown  from  liberated  iodine. 
Odor,  Taste,  and  Reaction. — Odorless  ;  sharp,  saline  and  metallic  taste;  acid  reaction. 
Solubility. —  W<iter.     Readily. 

Alcohol.     Readily. 

Other  soh'cntfi.     llcadily  soluble  in  ether. 
Tests  for  identity.— When  heated  to  about  446°  C.  (834.8°  F.),  the  salt  fuses  to  a  colorless 
liquid,  and  at  a  higher  temperature  sublimes,  forming  quadratic  needles,  while  a  small 
part  is  decomposed  and  leaves  a  residue  of  zinc  oxide. 

An  aqueous  solution  of  the  salt  (1  in  20)  yields  a  white  gelatinous  precipitate  with  potas- 
sium ferrocyanide  T.S.,  and  a  pure  white  precipitate  with  ammonium  sulphide  T.S. 

With  silver  nitrate  T.S.  it  yields  a  pale  yellow  precipitate,  insoluble  in  ammonia  water ; 
with  mercuric  chloride  T.S.,  a  red  precipitate,  soluble  in  potassium  iodide  T.S. 

If  ammonium  carbonate  T.S.  be  added  to  the  aqueous  solution  of  the  salt  (1  in  20),  a 
pure  white  precipitate  will  form,  which  should  redissolve  completely  in  an  excess  of  the 
reagent. 
Impurities  and  Tests  for  Impurities. — Arsenic,  cadmium,  lead,  and  copper.  The  aqueous 
solution  of  the  salt  (1  in  20),  to  which  sufficient  diluted  hydrochloric  acid  has  been 
added  to  insure  a  clear  solution,  should  not  respond  to  the  Time-Limit  Test  for  arsenic, 
cadmium,  lead,  and  copper  (see  U.  S.  P.  Test  No.  121,  Chap.  LXII)  ;  in  applying  this 
test  the  addition  of  ammonia  water  should  be  omitted. 

Sulphate.     Another  portion  of  the  aqueous  solution  should  not  bo  rendered  turbid  upon 
the  addition  of  barium  chloride  T.S. 

Arsenic.     Five  Cc.  of  the  aqueous  solution  of  the  salt  (1  in  10)  should  not  respond  to  the 
Modified  Gutzeit's  Test  for  arsenic  (see  U.  S.  P.  Test  No.  17,  Chap.  LXII). 

Limit  of  Chloride.  If  1  Gm.  of  Zinc  Iodide  be  mixed  with  5  Cc.  of  distilled  water,  and 
sufficient  ammoniix  water  be  added  to  redissolve  the  precipitate  formed,  followed  by  a 
solution  of  1.6  Om.  of  silver  nitrate  in  10  Cc.  of  water,  then,  after  shaking  and  filtering, 
the  filtrate  should  not  be  rendered  more  than  slightly  turbid  by  the  addition  of  an  excess 
of  nitric  acid. 
Quantitative  Test. — If  0.5  Gm.  of  dry  Zinc  Iodide  be  dissolved  in  20  Cc.  of  water,  and  if  35  Cc. 
of  tenth-normal  silver  nitrate  V.S.,  5  Cc.  of  nitric  acid,  and  3  Cv.  of  ferric  ammonium 
sulphate  T.S.  be  added,  and  the  mixture  well  shaken,  then  the  addition  of  not  less  than 
3.4  Cc.  nor  more  than  4  Cc.  of  tenth-normal  potassium  sulphocyanato  V.S.  should  be 
required  to  give  a  permanent  reddish-brown  tint  to  the  solution. 

Uses. — Zinc  iodide  is  used  as  an  alterative,  in  doses  of  one-half 
grain  to  two  grains  (0.03  to  0.12  Gm.). 

ZINCI   OXIDUM.  U.S.    Zinc  Oxide 
ZnO  =  80.78 
It  should  contain  not  less  than  99  percent,  of  pure  Zinc  Oxide. 

Preparation. — Zinc  oxide  may  be  prepared  by  a  former  official 
process,  as  follows  : 

Take  of  Precipitated  Carbonate  of  Zinc  12  oz.  troy.  Expose  it, 
in  a  shallow  vessel,  to  a  low  red  heat  until  the  water  and  carbonic 
acid  are  wholly  exi)clled. 

2ZnC03..SZn(OH)9=     HZnO  -f-  2COa  +  SHjO 

Zinc  Oarbonato  Zinc  forliou  Water 

Ozida  Dioxide 
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Commercial  zinc  oxide  is  made  on  the  large  scale  by  heating  cala- 
mine and  coal  ground  together,  roasting  in  a  furnace  of  peculiar  con- 
struction, and  separating  the  impurities  by  blowing  the  mixed  vapors 
up  a  large  tower,  allowing  the  heavier  particles  to  subside  in  the 
tower,  and  then  by  a  powerful  draught  blowing  the  zinc  oxide  into 
a  room  containing  muslin  bags,  when  the  oxide  is  deposited. 

This  kind  of  zinc  oxide  will  not  usually  conform  to  the  official  tests  ; 
it  is  generally  very  white  and  filled  with  hard  lumps,  which  are  diffi- 
cult to  reduce  to  powder.  The  official  powder  has  a  marked  cream 
tint,  and  can  be  mixed  with  ointment  so  that  a  smooth  preparation  is 
easily  made  without  trituration.     (See  Unguentum  Ziuci  Oxidi. ) 

Official  Description. — A  very  fine,  amorphous,  white  or  yellowish-white  powder,  free  from 

gritty  particles  ;  it  gradually  absorbs  carbon  dioxide  from  the  air. 
Odor  and  Taste. — Without  odor  or  taste. 
Solubility. —  Water.     Insoluble. 

Alcohol.     Insoluble. 

Other  solvents.     Completely  without    effervescence,  in   diluted   acids;    also   in    ammonia 
water,  and  in  ammonium  carbonate  T.S. 
Tests  for  identity. — When  heated,  it  assumes  a  yellow  color,  which  disappears  on  cooling. 

If  a  small  portion  of  Zinc  Oxide  be  moistened  with  a  drop  of  cobaltous  nitrate  T.S.,  and 
heated  before  the  blowpipe,  it  will  assume  a  vivid  green  color. 

For  making  tests  of  identity  and  purity,  digest  1  (jm.  of  Zinc  Oxide,  with  occasional  agita- 
tion, in  a  mixture  of  10  Cc.  of  diluted  hydrochloric  acid  and  10  Cc.  of  water  until 
saturated  ;  then  remove  the  undissolved  Zinc  Oxide  by  filtration. 

In  a  portion  of  the  filtrate  a  white  gelatinous  precipitate  is  produced  by  potassium  ferro- 
cyanide  T.S.,  and  a  pure  white  precipitate  by  ammonium  sulphide  T.S. 

Another  portion  of  the  filtrate,  acidulated  with  hydrochloric  acid,  should  not  respond  to 
the  Time-Limit  Test  for  arsenic,  cadmium,  lead,  and  copper  (see  U.  S.  P.  Test  No.  121, 
Chap.  LXII)  ;  in  applying  this  test  the  addition  of  ammonia  water  should  be  omitted. 

Another  portion  of  the  filtrate  should  yield,  upon  the  gradual  addition  of  ammonium  car- 
bonate T.S.,  a  pure  white  precipitate,  which  should  almost  completely  redissolve  in  an 
excess  of  the  reagent. 
Impurities  and  Tests  for  impurities. — Limit  of  alkali.  If  1  Gm.  of  Zinc  Oxide  be  placed 
in  a  flask  with  10  Cc.  of  boiling  water,  and  2  drops  of  phenolphthalein  T.S.  be  added, 
not  more  than  1  Cc.  of  tenth-normal  hydrochloric  acid  V.S.  should  be  required  to 
discharge  the  red  color. 

Chloride.  If  1  Gm.  of  Zinc  Oxide  be  dissolved  in  a  sufficient  quantity  of  diluted  nitric 
acid,  the  solution  should  remain  clear  upon  the  addition  of  silver  nitrate  T.S, 

Limit  of  sulphate.  The  above  solution  should  not  become  more  than  slightly  turbid  upon 
the  additicm  of  barium  chloride  T.S. 
Quantitative  Test. — If  1  (xm.  of  freshly  ignited  Zinc  Oxide  be  digested  with  30  Cc.  of  normal 
hydrochloric  acid  V.S.  until  solution  is  complete,  and  2  drops  of  methyl-orange  T.S.  be 
added,  not  more  than  5.5  Cc.  of  normal  potassium  hydroxide  V.S.  should  be  required  for 
neutralizati(m  (each  Cc.  of  normal  hydrochloric  aci<l  consumed  corresponding  to  4.04 
percent,  of  zinc  oxide).  The  normal  jjotMssiuiu  hydroxide  V.S.  should  be  added  slowly 
with  constant  stirring,  waiting  until  the  precipitated  zinc  hydroxide  has  rcdissolved 
before  adding  further  portions  of  the  reagent. 

Uses. — Zinc  oxide  is  rarely  used  internally  ;  externally,  it  is  used 
as  an  exsifccant  to  intlamed  surfaces,  and  it  may  be  dusted  on  the 
part  or  used  in  the  form  of  an  ointment. 

UNGUENTUM   ZINCI   OXIDI.  U.S.     Ointment  of  Zinc  Oxide 

Made  by  incorporating  200  Gm.  of  zinc  oxide  with  800  Gm.  of 
benzoinated  lard.     (See  Unguenta,  Part  V. ) 

ZINCI   PHENOLSULPHONAS.  U.S.    Zinc  Phenolsulphonate 

Zn  (CeH604S)a  +  8HaO  =  551.56 

[Zinc  Sn.rnoiAKHoi.ATK] 

It  should  contain,  in  unefHoresccd  crv.stals,  not  Ic&s  than  99.5  percent,  of  pure 
Zinc  Paraphenolsnlphoii.itc  [(CeH4(On)S03)aZn  l:4-f  8HaO],  and  should  be 
kept  in  small,  well-stoppered  bottles. 
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This  salt  is  made  by  mixing  solutions  of  barium  phenolsulphouate 
and  ziuc  sulphate  ;  barium  sulphate  is  precipitated,  the  solutiou  is 
evaporated,  aud  the  crystals  which  separate  are  washed  and  dried. 

Official  Description. — Colorless,  transparent,  rhombic  prisms  or  tabular  crystals.     Exposed 
to  the  air  the  salt  effloresces,  and  upon  exposure  to  light  and  air  may  become  slightly  pink. 
Odor,  Taste,  and  Reaction. — Odorless  ;  astringent,  metallic  taste  ;  acid  reaction. 
Solubility.— irn/tr.     In  1.7  parts  at  25°  C.  (77^  F.);  in  0.3  part  of  boiling  water. 

Alcohol.     In  1.7  parts  at  25°  C.  (77°  F.)  ;  in  0.56  part  of  boiling  alcohol. 
Tests  ifor  Identity. — When  heated  to  100°  C.  (212°  F.),  the  salt  loses  6  molecules  of  water  of 
crystallization,  and  it  loses  the  remainder  at  125°  C.  (257°  F.).    At  a  higher  temperature 
it  chars,  emitting  inflammable  vapors  having  the  odor  of  phenol,  and  finally  leaves  a 
residue  amounting  to  about  14.6  percent,  of  the  original  weight. 
A  dilute  solutiuu  of  the  salt  (1  in  100)  is  colored  pale  violet  by  ferric  chloride  T.S. 
The  aqueous  solution  of  the  salt  (1  in  20)  yields,  with  potassium  ferrocyanide  T.S.,  a  white 

gelatinous  precipitate,  and,  with  ammonium  sulphide  T.S.,  a  pure  white  precipitate. 
Ammonium  carbonate  T.S.,  or  potassium  hydroxide  T.S.,  when  added  in  small  portions  to 
the  aqueous  solution  of  the  salt  (1  in  20),  produces  a  precipitate  of  a  pure  white  color, 
which  dissolves  completely  upon  the  addition  of  an  excess  of  the  reagent. 
Impurities  and  Tests  for  Impurities. — Artenic,  tddmiiDit,  lead,  and  copper.    The  aqueous 
solution  of  the  salt  (1  in  20),  to  which  1  Co.  of  diluted  hydrochloric  acid  has  been  added, 
should  not  respond  to  the  Time-Limit  Test  for  (irseiiic,   cadmium,  lead,    and  copper  (see 
U.  S.  P.  Test  No.  121,  Chap.  LXII)  ;  in  applying  this  test  the  addition  of  ammonia 
water  should  be  omitted. 
Sulphate.     The  aqueous  solution  of  the  salt  (1  in  20)  should  not  become  turbid  upon  the 

addition  of  barium  chloride  T.S. 
Chloride.     Or  silver  nitrate  T.S. 

Arsenic.     Five  Cc.  of  the  aqueous  solution  of  the  salt  (1  in  10)  should  not  respond  to  the 
Modified  Gutzeit's  Test  for  arsenic  (see  U.  S.  P.  Test  No.  17,  Chap.  LXII). 

Uses. — Zinc  phenolsulphouate  is  used  as  an  antiseptic  astrin- 
gent aud  stimulaut.  When  used  internally  it  may  be  given  in  doses 
of  two  grains  (0.12  Gm.). 

ZINCI   STEARAS.  U.S.    Zinc  Stearate 

This  salt  is  made  by  adding  a  solutiou  of  75  Gm.  of  Zinc  Acetate  in 
5000  Cc.  of  water  to  a  solution  of  200  Gm.  of  dried  Castile  Soap  in 
3000  Cc.  of  hot  water.  The  latter  solution  must  be  cold  before 
mixing.     The  precipitate  is  washed  and  dried  without  heat. 

Official  Description. — A  very  fine,  white  powder.  Zinc  Stearate  contains  a  small  but  varying 
j)roportion  of  zinc  pahnitate. 

Odor,  Taste,  and  Reaction. — Very  faint  odor,  resembling  that  of  fat;  tasteless;  neutral 
reaction. 

Solubility. —  Water.     Insoluble. 
Alcohol.     Insoluble. 
Other  solretits.     Insoluble  in  ether. 

Tests  for  Identity. — When  heated,  the  salt  fuses.  At  a  higher  temperature  it  is  decomposed, 
giving  otl  inliamuiable  vapors  and  the  odor  of  burning  fat,  and  finally  leaves  about  \?,.b 
percent,  of  residue,  which  consists  chiefly  of  zinc  oxide. 
If  0.5  dm.  of  Zinc  Stearate  be  heated  with  a  mixture  of  9.6  Cc.  of  di.stilled  water  and  0.5 
(V.  of  hyilrochloric  acid,  stearic  acid  will  be  liberated  and  float  as  an  oily  layer  on  the 
surface  of  the  iiijiiid. 

Impurities  and  Tests  for  Impurities. — Alkalies,  alkali  earths,  etc  If,  after  filtering  this 
li(|uid  through  a  small  wetted  filter,  all  of  the  zinc  be  precijiitated  by  ammonium  sul- 
Iihide  T.S.,  the  filtrate  should  leave  no  fixed  rcsi<luo  on  evaporation. 
More  than  trans  of  rhloriilis  If  0.5  (iui.  of  Zinc  Stearate  be  heated  with  a  mixture  of  9.5 
Cc.  of  distilled  water  and  0.5  Cc.  of  nitric  acid,  iind  filtered,  the  filtrate  should  not  be- 
come more  than  slightly  turbid  upon  the  aildition  <if  silver  nitrate  T.S. 

Quantitative  Test.— If  1  (im.  of  Zinc  Stearate  be  boil.d  with  50  Cc.  of  <listilleil  water  con- 
taining 2  Cc.  of  nitric  acid,  and  filtered  through  a  wetted  filter,  after  thoroughly  washing 
the  pre(i|)itate  with  boiling  water,  the  filtrate  and  washings,  when  evaporated  to  dry- 
ness ami  ignite<l,  should  leave  a  residue  weighing  not  less  than  0.14  Gm.  and  not  more 
than  I).  16  (im. 

Uses Zinc  stearate  is  used  in  the  official  ointment  of  ziuc  stearat^ 

and  as  a  diisliiig  powder  in  dermatological  practice. 
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UNQUENTUM  ZINCI  STEARATIS.  U.S.    Ointment  of  Zinc  Stearate 

Made  by  incorporating  50  Gm.  of  zinc  stearate  with  50  Gm.  of 
white  petrolatum  (see  page  1267). 

ZINCI   SULPHAS.  U.S.    Zinc  Sulphate 

ZiiS(;)4  +  7H2O  =  285.41 

It  should  contain,  in  uneffloresced  crystals,  not  less  than  99.5  percent,  of  pure 
Zinc  Sulphate  [SOa.OaZn  +  7H20],and  should  be  kept  in  well-stoppered  bottles. 

Preparation. — Zinc  sulphate  is  made  by  acting  on  metallic  zinc 
with  diluted  sulphuric  acid,  hydrogen  being  evolved  ;  tlie  resulting 
solution  is  freed  from  the  contamination  of  iron  by  first  passing 
chlorine  into  it,  when  ferric  chloride  is  produced,  and,  upon  the  addi- 
tion of  zinc  carbonate,  decomposition  takes  place,  ferric  hydroxide 
separating  as  an  insoluble  precipitate,  which  is  removed  by  filtration, 
and  a  small  quantity  of  zinc  chloride  is  formed,  which,  being  very 
soluble,  remains  in  the  mother  liquor  after  the  crystallization  of  the 
sulphate. 

2Zn  +  2H2SO4  -{-  H2O  =  2ZnS04  +  4H  -f  H2O 

Zinc  Sulphuric  Water  Zinc  Hydrogen         Water 

.•\rid  Sulphate 

Official  Description. — -Colorless,    transparent,    rhombic  crystals,  or   a  granular   crystalliniB 

powder.     Efflorescent  in  dry  air. 
Odor,  Taste,  and  Reaction. — Without  odor;  astringent,  metallic  taste ;  acid  reaction. 
Solubility.— HV'?'-/-.     Completely  in  0.63  part  of  water  at  25°  C.  (77°  F.),  and  in  0.2  part  of 
boiling  water. 
Alcohol.     Insoluble. 

Olhfr  snlrents.      In  about  3  parts  of  glycerin. 
Tests  for  Identity. — When  rapidly  heated,  the  salt  melts.     At  a  higher  temperature  it  is 
partly  decomposed,  losing  both  water  and  sulphuric  acid.     When  very  gradually  heated 
to  50°  C.  (122°  F.),  it  loses  5  molecules  of  its  water  of  crystallization  (.'^1.2  percent.) 
without  melting.     At  100  C.  (212°  F.),  a  si.xth  molecule  is  lost,  while  the  last  is  removed, 
with  decomposition  of  the  salt,  at  a  temperature  of  about  240°  C.  (464°  F.). 
The  aqueous  solution  of  the  salt  (1  in  20)  yields  a  white  gelatinous  precipitate  with  potas- 
sium ferrocyanide  T.S.,  and  a  white  precipitate  with  ammonium  sulphide  T.S.,  and  with 
barium  chloride  T.S. 
If  a  small  portion  of  the  salt  be  moistened  with  a  drop  of  oobaltous  nitrate  T.S.,  and  heated 
before  the  blowpipe,  it  will  assume  a  vivid  green  color. 
Impurities  and  Tests  for  Impurities. — Arsmir,  rftdminm,  lead,  and  copper.    The  aqueous 
solution  of  Zinc  Sulphate  ( 1  in  20),  after  being  acidulated  with  hj'drochloric  acid,  should 
not  respond  to  the  Time-Ijimit  Tost  for  arnenir,  cadmium,  lend,  and  cnpprr  (see  V.  S.  P. 
Test  No.  121,  Chap.  LXII)  ;  in  applying  this  test  the  addition  of  ammonia  water  should 
be  omitted. 
The  aqueous  solution  should  yield,  with  ammonium  carbonate  T.S.,  a  white  precipitate, 

which  should  redissolve  completely  in  an  excess  of  the  reagent. 
Limit  of  chliiridr.     The  aqueous  solution   (1   in  20)  should  not  be  rendered   more  than 

slightly  turbid  by  silver  nitrate  T.S. 
Free  acid.     If  1  Gm.  of  Zinc  Sulphate,  in  small  fragments,  be  agitated  for  some  time  with 
10  Cc.  of  alcohol,  the  filtrate  should  not  redden  moistencil  blue  litmus  paper. 

Uses. — This  salt  is  tlu^  most  important  of  those  made  from  zinc. 
It  is  used  medicinally  as  a  prompt  and  certain  emetic  in  doses  often 
to  thirty  grains  (0.6  to  2  (Jm.)  ;  as  a  tonic  and  astringent,  one  to 
two  grains  (0.065  to  0.12  Gm.). 

ZINCI  VALERAS.  U.S.    Zinc  Valerate 

Zn(C6H902)2 -f  2H2O  =  301.2S 

[Zixci  Valerianas,  Pharm.  1890    Zinc  Valerianate] 

It  should  contain  not  less  than  99  percent,  of  pure  Zinc  Valerate  [(C*!!*. 
C!00)2Zn  -f-  21120],  and  should  be  kept  in  small,  well -stoppered  bottles. 
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Preparation. — The  process  for  making  this  salt  affords  an  illustra- 
tion of  the  rather  rare  instance  of  ''upward  precipitation,"  the 
crystals  of  zinc  valerate  being  lighter  than  the  mixed  solutions. 

"  Take  of  Sodium  Valerate,  2i  oz.  troy  ;  Zinc  Sulphate,  2  oz.  troy, 
420  grains  ;  Distilled  Water,  a  sufficient  quantity.  Dissolve  the  salts 
separately,  each  in  20  fluidounces  of  Distilled  Water,  and,  having 
heated  the  solutions  to  100°  C.  (212°  F.),  mix  them,  and  set  the 
mixture  aside  to  crystallize.  Decant  the  mother  water  from  the 
crystals,  and  put  them  upon  a  filter  in  a  funnel  to  drain.  Mix  the 
mother  water  and  the  drainings,  evaporate  at  a  heat  not  exceeding 
93.3°  C.  (200°  F.)  to  4  fluidounces,  and  again  set  aside  to  crystallize. 
Add  the  crystals,  thus  obtained,  to  those  in  the  funnel,  wash  the 
whole  with  a  little  Distilled  Water,  and,  having  removed  them  with 
the  filter,  spread  them  on  bibulous  paper,  and  dry  them  with  a  heat 
not  exceeding  93.3°  C.  (200°  F.)." 

2NaC5H902  +  ZnS04  =  Zn(C5H802)2  +  ^3^804 

Stxlium  Valerate        Zinc  Sulphate  Zinc  Valerate  Sodium  Sulphate 

Official  Description. — White,  pearly  scales.     On  exposure  to  the  air,  it  slowly  loses  valeric 

acid. 
Odor,  Taste,  and  Reaction. — Odor  of  valeric  acid  ;  sweetish,  astringent,  and  metallic  taste  ; 

acid  reaction. 
Solubility. —  Water.     In  about  50  parts  at  25°  C.  (77°  F.).    Boiling  renders  the  aqueous  solu- 
tion turbid  from  loss  of  acid  and  formation  of  a  basic  salt. 
Alcohol.     In  about  35  parts  at  25°  C.  (77°  F.)  ;  somewhat  more  soluble  in  absolute  alcohol. 
Tests  for  Identity. — When  heated,  the  salt  melts.     At  a  higher  temperature  it  is  decomposed, 
giving  off  inflammable  vapors,  and  finally  leaving  a  re.^idue  of  zinc  oxide. 
Zinc  Valerate  should  dissolve  without  residue  in  ammonium  carbonate  T.S. 
If  0.5  Gm.  of  Zinc  Valerate  be  dissolved  in  a  mi.vture  of  0.5  Cc.  of  hydrochloric  acid  and  9 
Cc.  of  water,  the  valeric  (isovaleric)  acid  will  be  liberated  and  float  as  an  oily  layer  on 
the  surface  of  the  liquid. 
Impurities  and  Tests  for  impurities. — Arsentr,  cadmium,  lead,  and  copper.     After  filter- 
ing through  a  small  wetted  filter,  the  clear  solution  should  not  respond  to  the  Time- 
Limit  Test  for  arsenic,  cadmium,  Icml,  and  cnjijirr  (see  U.  S.   P.  Test  No.   121,  Chap. 
LXII)  ;  in  applying  this  test  the  addition  of  ammonia  water  should  be  omitted. 
Sulphate.     If  0.5  Gm.  of  Zinc  Valerate  be  dissolved  in  a  mixture  of  0.5  Cc.  of  nitric  acid 
and  4.5  Cc.  of  distilled  water,  and  the  mixture  filtered  through  a  small  wetted  filter,  the 
filtrate  should  show  but  a  faint  cloudiness  upon  the  addition  of  either  barium  chloride  T.S. 
Chloride.     Or  silver  nitrate  T.S. 
Acetate.     If  0.5  Gm.  of  Zinc  Valerate  be  triturated  with  .3  Cc.  of  water,  and  0.2  Cc.  of 

ferric  chloride  T.S.  added,  the  filtr.ate  shoulil  not  show  a  red  color. 
Butyratc.     If  a  concentrated  solution  of  copper  acetate  in  water  be  added  to  a  concentrated 

aqueous  solution  of  Zinc  Valerate,  the  mi.xture  should  remain  perfectly  clear. 
Arsenic.     If  0.5  Gm.  of  Zinc  Valerate  be  heated  with  a  mixture  of  9.5  Cc.  of  distilled 
water  and  0.5  Cc.  of  hydrochloric  acid  and  filtered,  the  filtrate  should  not  respond  to  the 
Modified  Gutzeit's  Test  for  arsenic  (see  U.  S.  P.  Test  No.  17,  Chap.  LXII). 

Uses. — Zinc  valerate  is  used  as  a  nervine  and  antispasmodic,  in 
doses  of  one  to  three  grains  (0.0(55  to  0. 19  (Jm.). 

Aluminum.     Al  ;  2().9 

This  metal  is  found  largely  in  combination  with  silicic  acid,  in  the 
rocks  and  clays  forming  a  great  ]K>rl  ioii  of  tlie  earth's  surface.  Some 
of  tlie  precious  stones  and  vahial)l<'  minerals  are  coni])ounds of  alumi- 
num ;  the  rnhy  and  sa])])hirc,  ('orunduni  and  emery,  are  crystallized 
forms  of  aluminum  oxide.  Aluminum  is  of  a  silver- white  color. 
The  metal,  owing  to  improvements  in  its  extraction,  is  much  cheaper 
than  it  w,i«  formerly,  and  it  is  used  in  making  ornamental  and  useful 
articles.  Owing  to  its  very  low  specifi<'  gravity  (2.07),  it  is  used  for 
grain  weights,  because  they  are  much  larger,  and  tlius  more  easily 
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handled,  than  they  would  be  if  made  from  brass  (see  page  69).  Alu- 
minum forms  but  one  class  of  compounds  used  in  medicine ;  it  is 
trivaleut.  The  oxides  and  sulphates  unite  with  those  of  the  alkali 
metals  and  form  double  salts,  called  alums. 

Tests  for  Salts  of  Aluminum 

1.  Potassium  or  sodium  hydroxide  produces  white,  gelatinous  pre- 
cipitates of  aluminum  hydroxide  in  solutions  of  alum,  which  are 
freely  soluble  in  excCvSs  of  the  alkali. 

2.  Ammonia  water  produces  a  similar  precipitate,  insoluble  in 
excess. 

3.  The  alkaline  carbonates  precipitate  the  hydroxide,  carbon  di- 
oxide being  evolved. 

4.  Ammonium  sulphide  also  precipitates  the  hydroxide,  hydrogen 
sulphide  being  evolved. 

Official  Salts  of  Aluminum 

OfBcial  Name  Preparation 

Alumen  By  treating  alum  clay  with  sulphuric  acid  and  potassium  sulphate 

Exsiccatum  By  heating  alum  to  a  temperature  of  205°  C.  (401°  F.) 

Alumini  Hydroxidum  By  double  decomposition  of  alum  and  sodium  carbonate 

Sulphas  By  treating  aluminum  hydroxide  with  sulphuric  acid  and  crys- 

tallizing 

Unofficial  Salts  of  Aluminum 

Alumini  Acetas,  Al(C3lIa02)8  By  dissolving  aluminum  hydroxide  in  cold  acetic  acid, 

Aluminum  Acetate  filtering  and  concentrating,  then  crystallizing 

Alumini  Bromidum,  AlBrs  By  passing  the  vapor  of  bromine  over  a  heated  mixture 

Aluminum  Bromide  of  aluminum  oxide  and  carbon 

Alumini  Chloridum,  AlCIs  By  dissolving  aluminum  hydroxide  in  hydrochloric  acid 

Aluminum  Chloride  and  evaporating  carefully,  then  crystallizing 

Alumini  lodidum,  Alls  By  heating  aluminum  and  iodine  together  in  closed  tubes 

Aluminum  Iodide  and  collecting  the  crystals 

Alumini  Nitras,  A1(N08)8 -|- ^HaO    By  dissolving  aluminum  hydroxide  in  nitric  acid,  filter- 
Aluminum  Nitrate  ing  and  concentrating,  then  crystallizing 

Alumini  Oxidum,  AbOg  Occurs  in  nature 
Aluminum  Oxide 

Alumini  Phosphas,  AlPO*  By  adding  a  neutral  solution  of  aluminum  hydroxide  to 

Aluminum  Phosphate  a   solution    of    sodium   phosphate,    and   collecting   the 

gelatinous  precipitate 

ALUMEN.  U.S.     Alum 

AlK  (S04)2  +  12HaO  =  471.02 

[Aluminum  and  Potassium  Sulphate     Potassium  Alum] 

It  should  contain  not  less  than  99.5  percent,  of  pure  Aluminum  and  Potassium 
Sulphate. 

Preparation — This  valuable  salt  is  made  principally  from  ulum 
clay,  which  is  chiefly  alumimim  silicate,  by  treating  it  with  sulphuric 
acid,  thereby  forming  aluminum  sulphate.  Potassium  sulphate  is 
then  added,  when  the  double  salt  A1K(S04)2  is  produced.  It 
crystallizes  with  twelve  molecules  of  water.  Ammonia  alum, 
A1NH4(S04)2,  is  generally  found  in  the  market,  because  of  its 
greater  cheapness. 

Official  Description. — Tinrge,  colorless,  octahedral  crystals,  sometimes  modified  by  cubes,  or 

in  crvstallino  fragments. 
04or,  Taste,  and  Reaction. — Without  odor  ;  sweetish  and  strongly  aj'tringent  taste ;  acid 

reaction. 
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Solubility.— ir-/r./-.     In  9  parts  at  25°  C.  (77°  F.) ;  in  0.3  part  of  boiling  water. 

Atruhol.     Insoluble. 

Other  ni'lifiiis.     Freely  soluble  in  warm  glycerin. 
Tests  for  Identity.— When  gradually  heated, "it  loses  water;  at  92°  C.  (197.6°  F.)  it  fuses,  and 
if  the  heat  be  gradually  increased  to  200°  C.  (.'592°  F.),  it  loses  all  of  its  water  of  crys- 
tallization (45.65  percent,  of  its  weight),  leaving  a  voluminous  white  residue  (see  Aliimen 
E.rm'ccatnm). 

An  aqueous  solution  of  the  salt  affords,  with  ammonia  water,  a  white,  gelatinous,  precipi- 
tate, which  is  almost  insoluble  in  an  excess  of  ammonia;  with  barium  chloride  T.S.,  a 
white  precipitate,  insoluble  in  hydrochloric  acid. 

When  a  saturated  solution  of  Alum  is  shaken  with  sodium  bitartrate  T.S.,  it  produces, 
within  half  an  hour,  a  white,  crystalline  precipitate. 

The  aqueous  solution  of  Alum  affords,  with  potassium  hydro.\ide  T.S.,  a  \^hite,  gelatinous 
precipitate,  whicli  is  completely  soluble  in  an  excess  of  the  alkali. 
Impurities  and  Tests  for  Impurities. — Ifcury  mctuh.  The  aqueous  solution  of  the  salt  (1  in 
20)  should  not  resjiond  to  the  Time-Limit  Test  for  hiui'!/  nietah  (see  U.  S.  P.  Test  No.  121, 
Chap.  LXII).  (The  subsequent  addition  of  ammonia  water,  as  directed  in  this  test, 
should  be  omitted.) 

Limit  of  iron.  The  addition  of  5  drops  of  potassium  ferrocyanide  T.S.,  to  20  Cc.  of  an 
aqueous  solution  of  alum  (1  in  150)  should  not  at  once  produce  a  blue  coloration. 

Uses — Alum  is  a  powerful  a.striugeut.  Wlieu  powdered,  it  is  used 
as  an  emetic  iu  croup,  in  doses  of  a  teaspoonful.  It  is  sometimes  used 
as  a  local  styptic,  and  is  frequently  employed  in  making  astringent 
lotions  and  injections.  The  dose  as  an  astringent  is  from  five  to 
twenty  grains  (0.3  to  1.3  Gm.). 


ALUMEN   EXSICCATUM.  U.S.    Exsiccated  Alum 

A1K(S04)2^256.4G 

[AxuMEN  UsTUM     Dried  Alum     Burnt  (Blrned)  Alum] 

Exsiccated  Alum  should  contain  not  less  than  99  percent,  of  pure  anhydrous 
Aluminum  and  Potassium  Sulphate. 

Metric  Old  form 

*  Alum,  in  small  pieces 100  Qm.  20  oz.  av. 


To  make 55  Qm.  11  oz.  av. 

Place  the  Alum  in  a  tared  shallow  porcelain  dish  so  as  to  form  a 
thin  layer,  and  heat  it  on  a  sand-bath  until  it  liquefies.  Then  con- 
tinue the  application  of  a  moderate  heat,  with  constant  stirring,  until 
a(jueous  vapor  ceases  to  be  disengaged  and  a  dry,  white,  porous  mass 
weighing  .")">  Gm.  [old  form  11  oz.  av.]  is  obtained.  Wlien  cold, 
reduc<'  llic  piotluct  to  a  fine  powder,  and  ])reserve  it  in  well-stop- 
pered l)()ttlcs. 

This  pn'])arati()n  represents  alum  iioarly  deprived  of  its  water 
of  cryslalli/atioii  ;  the  latter  exists  in  alum  in  the  enormous  pro- 
])ortion  of  nearly  45  percent.,  thus  constituting  almost  half  of  its 
weight. 

Otficial   Description. —  A  white,  grnnular  powder;  attracting  moisture  on  exposure  to  the  air. 

<)d<ir  and  Taste. — Without  o<lor;  .tweetish,  astringent  taste. 

Solubility.—  \\,it>r.     Slowly  but  completely  in  about  17  parts  at  26°  C.  (77°  F.)  ;  quickly  in 

1.1  |i!irts  (if  boiling  water. 
Tests  for  Identity. —  Its  aqueous  poiution   shouM   resjinnil    to   the  reactions   and   tests  given 

under  Alumtu. 

Uses. — It  is  u.sed  as  an  escharotic.  It  is  more  powerful  than  alum, 
although  not  .so  .soluble. 
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ALUMINI  HYDROXIDUM.  U.S.     Aluminum    Hydroxide 

[Alumini  Hydras,  Pharm.  1890] 

Mf-trii;  Old  form 

•  Alum 100  Gm.  16  oz.  av. 

Monohydrated  Sodium  Carbonate 43  Gm.  6  oz.  av.  385  gr. 

Water,  a  suflBcient  quantity 

Dissolve  each  salt  separately  in  1000  Cc.  [old  form  10  pints]  of 
Water,  filter  the  solutions  and  heat  them  to  boiling.  Then  having 
poured  the  hot  solution  of  Monohydrated  Sodium  Carbonate  into  a 
capacious  vessel,  gradually  pour  in  the  hot  solution  of  alum  with 
constant  stirring,  aud  add  2000  Cc.  [old  form  20  pints]  of  boiling 
Water.  Allow  the  i)recipitate  to  subside,  decant  the  clear  liquid, 
and  pour  upon  the  precipitate  2000  Cc.  [old  form  20  piutvs]  of  hot 
Water.  Again  decant,  transfer  the  precipitate  to  a  strainer,  aud 
wash  it  with  hot  Water,  until  the  washings  produce  not  more  than  a 
faint  cloudiness  with  barium  chloride  T.  S.  Then  allow  it  to  drain, 
dry  it  at  a  temperature  not  exceeding  40°  C.  (101°  F. ),  and  reduce 
it  to  a  uniformly  fine  powder. 

2A1K(S04)2  +  SIs-aaCOg  +  SHgO  =  2A1(0H)3  +  K2SO4  +  3Xa2S04 

Potassium  Sodium  Water  Aluniinnm  Potassium  Sodium 

Alum  Carbonate  Hydroxide  Sulphate  Sulphate 

+  3GO2 

Carbon 
Dioxide 

The  direction  to  add  the  alum  solution  to  that  of  the  sodium  car- 
bonate is  important.  If  the  mixing  of  the  solution  is  reversed,  the 
precipitated  hydroxide  will  be  contaminated  with  the  alkali  sul- 
phates, so  that  it  will  be  much  more  difficult  to  separate  them. 

Official  Description. — A  white,  light,  amorphous  powder ;  permanent  in  dry  air. 
Odor  and  Taste.— Odorless  and  tasteless. 
Solubility. —  Water.      Insoluble. 
Alcohol.     Insoluble. 

Other  Hoh-entH.     Completely  in  hydrochloric  or  sulphuric  acid  and  in  potassium  hvdro.\ide 
T.S. 
Test  for  Identity. — When  heated  to  redness  it  loses  about  34  percent,  of  its  weight. 
impurities  and  Tests  for  Impurities. — Limit  0/  iron.     A  solution  of  1  Gm.  of  Aluminum 
Ilj'dro.xide  in  20  Cc.  of  dilutiMl  hydnn-lilorio  acid  and  l.'Jfl  Cc.  of  water  should  not  at  once 
a.ssunic  a  blue  color  on  the  additioti  nt  1  drop  of  potassium  fcrrocyanide  T.S. 
Limit  of  8nl]ihote.     The  above  Solution  slioulil  not  give  more  than  a  faint  cloudiness  with 

barium  chloride  T.S. 
Limit  of  nlkuli  salts.  If  1  (iin.  of  the  powder  be  boiled  with  20  Cc.  of  distilled  water,  and 
the  liquid  filtered,  the  filtrate  should  not  have  an  alkaline  reaction,  and  on  evaporation 
should  leave  a  residue  weighing  not  more  than  0.005  (ini. 
Heavy  metalx.  A  solution  of  the  powder  (I  in  20)  in  diluted  hydrochloric  acid  should  not 
respond  to  the  Time- Limit  Test  for  heavy  metals  (see  U.  S.  P.  Test  No.  121,  Chap.  LXII). 
(The  subsequent  addition  of  ammonia  water,  as  directed  in  this  test,  should  be  omitted.) 

Uses — Aluminum  hydroxide  is  a  desiccant  powder  ;  it  is  absorbent 
and  antacid.  The  dose  is  from  two  to  five  grains  (0.13  to  0.3  Gm. ). 
Externally,  it  is  used  like  zinc  oxide,  by  dusting  on  the  inflamed 
surface. 

ALUMINI  SULPHAS.  U.S.      Aluminum  Sulphate 

AI2  (SO4)  3  +  16H20       (V2r,.9:^ 
It  should  contain  not  less  than  99.5  percent,  of  pure  .Muininuin  Sulphate. 

Preparation. — This  sulphate  may  be  made  by  the  process  formerly 
official. 
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Take  of  Alum,  Carbonate  of  Sodium,  each,  4  oz.  troy  ;  Sulphuric 
Acid,  1  oz.  troy,  150  gr.  ;  Water,  a  sufiicient  quantity.  Dissolve  the 
salts  separately',  each  in  6  tluidouuces  of  boiling  water,  and  pour  the 
solution  of  the  Alum  gradually  into  that  of  the  Carbonate  of  Sodium  ; 
then  digest  with  a  gentle  heat  until  the  evolution  of  carbonic  acid 
ceases.  Collect  upon  a  filter  the  precipitate  formed,  and  wash  it  with 
water,  until  the  washings  are  no  longer  affected  by  chloride  of  barium. 
Next,  with  the  aid  of  heat,  dissolve  the  precipitate  in  the  Sulphuric 
Acid,  previously  diluted  with  half  a  pint  of  Water,  and,  having 
filtered  the  solution,  evaporate  it  until  a  pellicle  begins  to  form. 
Then  remove  it  to  a  water-bath,  and  continue  the  evaporation,  with 
constant  stirring,  until  a  dry  salt  remains.  Lastly,  preserve  this 
in  a  well-stoppered  bottle. 

Another  method  may  be  used  :  the  hydroxide  obtained  by  the 
process  given  on  page  615  may  be  dissolved  in  diluted  sulphuric 
acid,  the  solution  evaporated,  and  the  salt  granulated. 

Official  Description. — A  white,  crystalline  powder,  or  shining  plates,  or  crystalline  fragments  ; 

permanent  in  the  air. 
Odor,  Taste,  and  Reaction. — Without  odor  ;   sweetish,  and  afterwards  an  astringent  taste  ; 

acid  reaction. 
Solubility. —  Water.     In  1  part  of  water  at  26°  C.  (77°  F.),  more  soluble  in  boiling  water. 

Alrofiol.     Insoluble. 
Tests  for  Identity.— When  gradually  heated  to  about  200°  C.  (392°  F.),  it  loses  its  water  of 
crystallization  (45.7  percent,  of  its  weight). 
The  aqueous  solution  of  the  salt  yields,  with  barium  chloride  T.S.,   a  white  precipitate, 
insoluble  in  hydrochloric  acid  ;  and  with  potassium  hydro.xide  T.S.,  a  white,  gelatinous 
precipitate  which  is  soluble  in  an  excess  of  the  alkali,  but  which  is  again  separated  on 
the  addition  of  a  sufficient  amount  of  ammonium  chloride  T.S. 
Impurities  and  Tests  for  Impurities. — Antmnnin.    If  1  Gm.  of  Aluminum  Sulphate  be  gently 
heated  with  5  Cc.  of  potassium  hydro.\ide  T.S.,  the  liquid  should  not  evolve  the  odor  of 
hmmonia. 
Limit  o/frfie  ricid.     A  filtered,  aqueous  solution  of  the  salt  (1  in  10)  should  not  become 
more  than  faintly  opalescent  within  five  minutes  after  the  addition  of  an  equal  volume 
of  tenth-normal  sodium  thiosulphatc  V.S. 
Jfrrtvy  mr.tnls.     The  aqueous  solution  of  the  salt  (1  in  20)  should  n«t  respond  to  the  Time- 
Limit  Test  for  hcftry  mrinh  (see  U.  S.  P.  Test  No.  121,  Chap.  TiXlI).     (The  subsequent 
addition  of  ammonia  water,  as  directed  in  this  test,  should  be  omitted.) 
Limit  of  iron.     The  addition  of  5  drops  of  potassium  fcrrocyanide  T.S.  to  20  Cc.  of  the 
aqueous  solution  of  the  salt  (I  in  l.'iO)  should  not  produce  at  once  a  blue  coloration. 

Uses Aluminum  sulphate  is  antiseptic  ;  it  is  rarely  used  in- 
ternally. 

Cerium.     Ce  ;  139.2 

Cerium  is  a  metal  occurring  in  cenfc,  gadoUniir,  etc,  ;  it  is  of  a  choco- 
late-brown color,  ill  masses  ;  it  takes  fii-e  more  easily  than  magnesium  ; 
at  ordinary  tern jiera tines  it  oxidizes  in  a  moist  atmosphere.  Two 
oxides  of  cerium  are  known,  CegOg,  cerous  oxide ^  and  CeOg,  eerie  oxide. 

Test  for  Cerium  Compounds 

If  sodium  liypochlorite  be  added  to  a  solution  of  a  colorless  cerous 
salt,  a  red  precipitate  separates  ;  this  dissolves  in  warm  hydrochloric 
acid,  and  evolves  chlorine. 

Official  Salt  of  Cerium 

OfTirial  Name  Prpp«\rBtion 

C«rii  Oxalas  By  precipitAting  cerium  chloride  with  oxalic  acid 
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Unofficial  Salts  of  Cerium 

Ceroso-cerii  Oxidum,  CC3O4  By  igniting  cerium  oxalate  in  an  open  vessel  and  then  collecting 

Ceroso-ceric  Oxide  the  mass 

Cerii  Chloridum,  CeCb  By  burning  cerium  in  chlorine  gas  and  then  collecting  the  mass 

Cerium  Chloride 

Cerii  Nitras,  CeNOs-j-^UzO  By  dissolving  ceroso-ceric  oxide  in  nitric  acid  in  presence  of  alco- 

Cerium  Nitrate  hoi  or  some  other  reducing  substance 

Cerii  Oxidum,  CeO  By  heating  cerium  oxalate  iu  a  current  of  dry  hydrogen  perfectly 

Cerium  Oxide  free  from  air 

Cerii  Sulphas,  Ce2(>S04)3  By  dissolving  eerie  oxide  in  sulphuric  acid,  and  evaporating,  then 

Cerium  Sulphate  crystallizing 


CERII  OX  ALAS.  U.S.   Cerium  Oxalate 

Cerium  Oxalate  consists  chiefly  of  a  mixture  of  the  oxalates  of  cerium,  didy- 
mium,  and  lanthanum,  and  of  other  rare  earths  of  this  group. 

Preparation. — This  salt  is  made  by  decomposing  the  silicates  in 
the  powdered  mineral  containing  the  metal,  with  strong  sulphuric 
acid,  then  heating  the  mass,  and  subsequently  treating  it  with  nitric 
acid  and  hydrogen  sulphide  to  separate  contaminating  metals.  Hydro- 
chloric acid  is  now  added  iu  small  quantity,  and  the  cerium  compounds 
are  precipitated  by  oxalic  acid.  This  oxalate  is  impure,  containing 
lanthanum  and  didymium  compounds  ;  it  is  therefore  mixed  with 
magnesium  carbonate,  and  the  mixture  heated  to  redness  to  decom- 
pose the  oxalates  ;  the  residue  is  dissolved  in  a  small  quantity  of 
nitric  acid,  and  the  solution  added  to  water  containing  a  little  sul- 
phuric acid  ;  eerie  sulphate  is  produced,  which  is  dissolved  in  sul- 
phuric acid,  and  sodium  thiosulphate  added  to  reduce  it  to  cerous 
sulphate  ;  this  is  collected  and  treated  with  oxalic  acid,  when  cerium 
oxalate  precipitates.  The  complication  in  the  method  of  preparation 
of  this  salt  is  due  to  the  presence  of  the  two  rare  metals  didymium 
and  lanthanum,  which  can  be  separated  only  with  difficulty. 

Cerium  oxalate  as  found  in  commerce  is  never  pure,  and  the  official 
definition  and  tests  are  therefore  not  very  explicit. 

Official  Description. — A  fine,  white  powder ;  permanent  in  the  air. 
Odor  and  Taste. — Without  odor  or  taste. 
Solubility.—  Waipr.     Insoluble. 

Alctihiil.     Insoluble. 

Other  Holvetits.     Insoluble  in  ether,  or  in  solutions  of  potassium  or  sodium  hydroxide;  in- 
soluble in  01)1(1,  but  soluble  in  hot,  diluted  sulphuric  or  hydrochloric  acid. 
Tests  for  Identity. — When  heated  to  redness  it  is  decomposed,  leaving  a  residue  of  reddish- 
brown  eerie  and  other  rare-earth  oxides,  constituting  not  less  than  47  percent,  of  the  ."alt. 

On  boiling  the  salt  with  potassium  hydroxide  T.S.,  an  insoluble  residue  of  white  hydrox- 
ides is  produced  ;  if  the  filtrate  from  this  residue  be  supersaturated  with  acetic  acid,  the 
addition  of  calcium  chloride  T.S.  will  produce  a  white  precipitate,  insoluble  in  acetic 
acid  but  soluble  in  hydrochloric  acid. 

If  the  residue  left  after  heating  Cerium  Oxalate  be  dissolved  in  concentrated  sulphuric  acid, 
and  a  small  crystal  of  strychnine  added,  a  deep  blue  color  will  appear,  which  will  rapidly 
change  to  purple  and  then  to  red. 

From  the  solution  in  diluted  hydrochloric  or  sulphuric  ncid,  potassium  hydroxide  T.S.  pre- 
cipitates white  hj'droxides,  which  do  not  redissolve  in  an  excess  of  the  reagent,  and 
gradually  turn  yellow  in  contact  with  air.  Ammonium  carbonate  T.S.  precipitates  from 
the  same  solution  white  cerous  and  other  rare-earth  carbonates,  which  arc  somewhat  sol- 
uble in  an  excess  of  the  reagent. 

If  0.1  Gra.  of  Cerium  Oxalate  be  dissolved  in  1  Cc.  of  sulphuric  aciil,  and  2  Cc.  of  potas- 
sium sulphate  T.S.  be  added,  small,  colorless  crystals  of  cerium  and  other  rare-earth  po- 
tassium sulphates  will,  after  some  time,  be  deposited. 
impurities  and   Tests  for  Impurities. —  ('<irl>oiinif».     No  effervescence  should  occur  when 
the  salt  is  dissolved  in  diluted  hydrochloric  acid. 

Heavy  metah.  The  solution  of  the  salt  (1  in  20)  in  diluted  hydrochloric  acid  should  not  re- 
spond to  the  Time-Limit  Test  for  hinri/  witnU,  omitting  the  addition  of  the  ammonia 
water  (see  U.  S.  P.  Test  No.  121,  Chap."  LXII). 
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Arttenic.  Five  Cc.  of  the  solution  of  the  salt  (1  in  10)  in  diluted  hydrochloric  acid  should 
not  respond  to  the  Modified  Gutzeit's  Test  for  arsenic  (see  U.S.  P.  Test  No  17,  Chap. 
LXII). 

Aluminum.  On  boiling  the  salt  with  potassium  hydroxide  T.S.  and  filtering,  no  precipi- 
tate should  be  produced  in  the  filtrate  by  the  addition  of  either  ammonium  chloride  T.S. 

Zinc.     Or  ammonium  sulphate  T.S. 

Uses — Cerium  oxalate  is  a  valuable  lemedy  in  controlling  nausea. 
It  is  given  in  doses  of  one  to  ten  grains  (0.065  to  0.6  Gm. ). 

Cadmium.     Cd  ;  111.6 

This  metal  is  avssociated  with  zinc  in  its  ores.  Although  it  enters 
into  no  official  pveparationSj  it  is  used  to  some  extent  in  medicine,  and 
hence  merits  a  notice  here.  It  is  a  white  metal,  resembling  tin,  but 
somewhat  heavier  and  more  tenacious.  Like  that  metal,  it  crackles 
when  bent.  Its  specific  gravity  is  8.7.  It  is  little  affected  by  the 
air,  but  when  heated  combines  with  an  atom  of  oxygen,  forming  a 
reddish-brown  or  orange-colored  oxide,  CdO.  It  combines  with 
chlorine,  iodine,  bromine,  and  sulphur. 

Tests  for  Cadmium  Salts 

1.  Hydrogen  sulphide  and  ammonium  sulphide  produce  precipi- 
tates of  a  yellow  color  (sul])liide)  when  added  to  solutions  of  cad- 
mium salts. 

2.  Sodium  or  potassium  hydroxide  produces,  with  cadmium  salts, 
white  j>recipitates  (hydroxides),  insoluble  in  excess.  Ammonia 
water  produces  similar  precipitates,  soluble  in  excess. 

.3.  Sodium  or  potassium  carbonate  produces  white  precipitates  of 
cadmium  carbonate,  insoluble  in  excess. 

Unofficial  Compounds  of  Cadmium 

Cadmii  Eromidura,  CdBr2  By  double  decDnipositiiin  between  potassium  bromide  and  eml- 

Cadmium  Bromide  mium  sulphate 

Cadmii  Chloridum,  CdCb  By  treating  cadmium  or  cadmium  carbonate  with  hyilrochloric 

Cadmium  Chloride  acid 

Cadmii  lodidum,  Cdia  By  double  decomposition  between  potassium  iodide  and  cad- 

Cadmiutn  Iodide  mium  sulphate 

Carlmii  Oxidum,  CdO  By  igniting  cadmium  nitrate  or  carbonate 

Cadmium  Oxide 

Cadmii  Sulplii<lum,  CdS  By  passing  hydrogen  sulphiric  through  a  solution  of  cadmium 

Cadmium  Sulphide  chloride,  nitrate,  or  sulphate 
Cadmii  Sulphas, CdS04-}-4H20  By  treating  cadmium  carbonate  or  oxide  with  diluted  sulphuric 

Cadmium  Sulphi^te  acid 
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Ma;  54.(5.     Fe  ;  55.5.     Cr.  ;  51.7 

These  three  metals  fonu  a  group  exliibiting  some  chemical  and 
physical  analogies.    They  unite  with  oxygen,  i)roducing  basic  oxides. 

Manganese.     Mu  ;  54.6 

Manganese  is  found,  as  a  mineral,  <iuite  extensivelj'  in  the  state  of 
black  oxide,  as  pyrolusUe,  bniunite,  and  haumianiiite.  The  carbonate 
also  is  sometimes  fouud.  The  metal  is  very  hard  and  brittle  ;  when 
powdered,  it  decomposes  water  readily.  With  oxygen  it  forms  five — 
possibly  seven — compounds.  The  monoxide^  MnO,  is  of  a  light  green 
color,  and  is  the  oxide  present  in  or  corresponding  to  manganous 
salts.  The  seHquioxide,  MngOg,  is  black  or  dark  brown,  when  in  the 
hydrated  state  ;  the  magnetic  oxide,  Mn304,  is  led  ;  the  dioxide, 
MuOa,  is  black  ;  and  the  permanganic  oxide,  MugO,,  is,  when  in  the 
free  state,  a  very  unstable  dark  reddish -brown  liquid.  The  monox- 
ide is  a  stable  base,  the  sesquioxide  feebly  basic,  and  the  dioxide 
when  acted  upon  by  acids  yields  manganous  salts,  while  oxygen  is 
evolved.  The  highest  oxide  is  acid-forming,  yielding  permanganic 
acid,  HMn04,  the  salts  of  which  are  known  as  permanganates.  There 
exists  also  an  acid,  H2Mn04  (manganic),  of  which  the  salts  formed 
are  called  manganates.  The  corresponding  oxide,  however,  is  not 
known. 

Tests  for  Salts  of  Manganese 

1.  Ammonium  sulphide,  added  to  a  solution  of  a  manganese  salt, 
produces  a  flesh-colored  precipitate  of  manganese  sulphide. 

2.  Potassium  or  sodium  carbonate  in  solution  produces  white  pre- 
cipitates, which  are  insoluble  in  excess  of  solution  of  ammonium  car- 
bonate. 

3.  With  the  blowi)ipe,  manganese  gives  with  borax  a  bead  having 
an  amethystine  color  in  the  oxidizing  flame,  and  a  colorless  beail  in 
the  deoxidizing  flame. 

4.  If  manganese  be  heated  with  sodium  carbonate,  green  sodium 
mangauate  is  pioduced.  H'  this  be  added  to  water,  it  communicates 
a  purplish- red  color. 

Official  Salt5  of  Manganese 

Official  Name  I'rr|iaratiiin 

Maiif^uni  nioxiilum  Manj^am'siMlidxiili',  contiiiTrm!,' Mt  leiist  SS  |H'rf»'iit.  of  pure  oxide  made 

Prajcipitatum  l)y  adiliiis^  aiiiiininia  wnler  iiml  soltitioii  ot'  liydn>;;i'ii  dinxido  to  a  solu- 

tion of  iiiaugauo.se  sulpliato,  coilL-ctiu;^  the  jn-ix'ipitutf,  \vii!<hing  and 
drying 
Hypophosphis  By  n-ai-tion  between  manganous  carbonate  and  cali-iuni  hypophosphita 

Suljihafi  Made  by  troatiiig  niangane.-'e  dioxide  with  sulphuric  acid 

Potassii  Peruianganas      By  heating  uiangaueso  dioxide,  potassium  hydroxide,  and  potassium 
chlorate  togetiier 
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Unofficial  Salts  cf  Manganese 

Miingani  Arsenas,  MnllAsO*  By  saturating  a  solution  of  arsenic  acid  with  freshly  pre- 

Manganese  Arsenate  cipitated  manganese  carbonate 

Mangani  Ben/.ojus  Ly  adding  to  a  solution  of  benzoic  acid  manganese  car- 

Manganese  Benzoate  bonate  as  long  as  combination  is  effected 

Mangani  ("arbonas,  MnCOs  By  adding  to  a  solution  of  manganese  sulphate  a  solu- 

Manganese  Carbonate  tion  of  potassium  carbonate,  and  collecting  and  drying 

the  precipitate 
Mangani  Chloridum,  MnCl2  By  treating  manganese  dioxide  with  hydrochloric  acid, 

Manganese  Chloride  purifying  from  iron   salts,  evaporating,  and  crystal- 

lizing 
Mangani  Citras  By  digesting  manganese  carbonate  with  citric  acid,  and 

Manganese  Citrate  collecting  the  precipitate 

Mangani  Oxalas,  2  MnCgO^ -I-5H2O      By  adding  to  a  solution  of  manganese  sulphate  a  solu- 

Manganese  Oxalate  tion  of  oxalic  acid,  and  collecting  the  precipitate 

Mangani  Tartras  By  adding  a  solution  of  neutral  potassium  tartrate  to  a 

Manganese  Tartrate  solution  of  manganous  chloride,  and,  after  the  acid 

potassium  tartrate  has  deposited,  collecting  the  color- 
less crystals. 

MANGANI  DIOXIDUM  PR/CCIPITATUM.  U.S.    Precipitated  Manganese 

Dioxide 

[To  replace  Mangani  Dioxidum,  Pharm.  1890] 

Chiefly  Manganese  Dioxide  [Mn02  =  86.36]  with  small  amounts  of  other 
oxides  of  manganese,  corresponding  to  not  less  than  80  percent,  of  Manganese 
Dioxide. 

Metric  Old  form 

♦Manganese  Sulphate 50  Gm.  2  oz.  av. 

Ammonia  Water 250  Cc.  9  fl.  oz.  153  min. 

Solution  of  Hydrogen  Dioxide 250  Cc.  9  fl.  oz.  153  min. 

Distilled  Water,  a  sutficient  quantity 

Dissolve  the  Manganese  Sulphate  in  1000  Cc.  [old  form  37  fl.  oz.] 
of  Distilled  Water.  Dilute  the  Ammonia  Water  with  an  equal 
volume  of  Distilled  Water,  and  mix  it  with  the  Solution  of  Hydrogen 
Dioxide,  which  has  also  been  diluted  with  an  e(iual  volume  of  Dis- 
tilled Water.  Pour  the  mixed  solutions  slowly,  with  constant  stir- 
ring, into  the  solution  of  Manganese  Sulphate.  Allow  the  mixture 
to  stand  for  one  hour,  stirring  frequently.  Then  decant  the  super- 
natant clear  liquid  from  the  precipitate,  and  wash  the  latter  repeat- 
edly by  affusion  and  decantation  with  hot  Distilled  Water,  using  1000 
Cc.  [old  form  37  fl.  oz.]  each  time.  Collect  the  precipitate  on  a 
plain  filter,  and  continue  the  washing  with  hot  Distilled  Water  until 
the  washings  no  longer  have  an  alkaline  reaction  upon  red  litmus 
paper,  and  produce  no  turbidity  wlien  mixed  with  barium  chloride 
test  solution.  Allow  the  precipitate  to  diain,  then  dry  it  at  150°  C. 
(302°  F. ). 

Black  oxide  of  manganese  is  frequently  found  in  commerce  of  poor 
and  vaiiable  (|uality  ;  sonui  i)yr<)lusit«'!  from  Nova  Scotia  was  exam- 
ined by  the  author  a  few  years  ago,  however,  which  lussayed  96  per- 
(5ent.  of  pure  oxi<le.  It  is  the  safest  rule  to  buy  it  only  upon  assay, 
and,  wlien  a  good  samj^Ie  can  be  found,  to  secure  a  large  quantity 
of  it. 

In  order  to  secure  a  uiiifonnly  leliable  product,  the  :itM>ve  ])rocefl8 
for  its  pH'paration  has  l>eeii  intro(lnc<'d  iiilo  the  Stli  Dt'ccmiial  Hevisiou 
of  tli«;  II.  S.  I'. 

Official  Description. — A  heavy,  very  fine,  black  powder;  permaucut  in  the  air 
Odor  and  Ta.ste. — Odorless  and  tasteless. 
Solubility.—  Wotir.     Insoluble. 
Alcohol.     Insoluble. 
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Tests  for  Identity. — It  is  not  affected  by  concentrated  sulpliuric  acid,  but  when  heated  with 
this  acid  it  is  converted  into  manganese  sulphate,  witli  the  evolution  of  oxygen. 
When  heated  with  hydrochloric  acid,  it  is  converted  into  manganous  chloride,  with  the 
evolution  of  chlorine.  At  a  red  heat  Precipitated  Manganese  Dioxide  gives  off  oxygen, 
and  is  converted  into  reddish-brown  manganoso-manganic  oxide  (Mn804). 
On  intimately  mixing  1  part  of  the  Dioxide  with  1  part  of  potassium  hydroxide  and  1  part 
of  potassium  chlorate,  introducing  the  mass  into  a  crucible,  moistening  with  water,  dry- 
ing, and  igniting,  a  dark  fused  mass  is  obtained  which  yields,  with  water,  a  green  solu- 
tion, changing  to  purplish-red  on  being  boiled,  or  on  the  addition  of  diluted  sulphuric 
acid. 

Impurities  and  Tests  for  Impurities. — Antimony  mtlphide  and  inooluble  guhitanrpi,.  If  tol 
Gm.  of  the  Dioxide  and  2  (im.  of  oxalic  acid,  20  Cc.  of  water  be  added,  followed  by  .3  Cc. 
of  sulphuric  acid,  and  the  mixture  digested  for  several  hours  on  a  water-bath,  complete 
solution  should  be  effected. 

Quantitative  Test. — If  0.2  (Jm.  of  Precipitated  Manganese  Dioxide  be  dissolved  in  a  mixture 
of  50  Cc.  of  tenth-normal  oxalic  aci<l  V.S.  and  3  Cc.  of  sulphuric  acid  contained  in  a  flask 
and  heated  on  a  water-bath,  the  resulting  solution,  after  dilution  with  100  Cc.  of  warm 
water,  should  require  the  addition  of  not  more  than  ].i  (12.95)  Cc.  of  tenth-normal  potas- 
sium permanganate  V.S.  to  produce  a  slight  pink  tint  (corresponding  to  not  less  than  80 
percent,  of  pure  Manganese  Dioxide). 

Uses. — Precipitated  manganese  dioxide  is  occasionally  used  inter- 
nally, in  doses  of  three  to  twenty  grains  (0.19  to  1.3  Gm,).  The 
commercial  manganese  dioxide  is  principally  used  to  form  the  salts 
of  manganese. 

MANQANI   HYPOPHOSPHIS.  U.S.    Manganese  Hypophosphite 

Mn(PH202)2  +  H2O  =  201.54 

It  should  contain  not  less  than  97  percent,  of  pure  Manganous  Hypophosphite 
[(PH20.0)2Mn  +  H2O],  and  be  kept  in  well-stoppered  vials. 

Official  Description. — A  pink  crystalline  powder ;  permanent  in  the  air. 
Odor,  Taste,  and  Reaction. — Odorless,  and  nearly  tasteless.     The  aqueous  solution  (1  in  20) 
is  acid  to  litmus  pii])er,   and  yields,  with  ammonium  sulphi<le  T.S.,  a  salmon-colored 
precipitate  of  magancsc  sulphide,  soluble  in  acetic  acid. 
Solubility.— ir«7rr.     Soluble  in  66  parts  at  25°  C.  (77°  F.),  and  in  6  parts  of  boiling  water. 

Alcohol.     Almost  insoluble. 
Tests  for  Identity. — When  strongly  heated  in  a  dry  test-tube,  the  salt  evolves  spontaneously 
inflammable  hydrogen  phosphide  gas,  and  on  complete  ignition   leaves  a  residue  of 
manganous  pyrophosphate. 

Manganese  Hypophosphite  is  readily  oxidized  by  nitric  acid  and  other  oxidizing  agents. 

If  a  small  quantity  of  an  aqueous  solution  of  the  salt  (1  in  20)  be  acidulated  with  hyilro- 
chloric  acid,  and  mercuric  chloride  T.S.  added  in  excess,  a  white  precipitate  of  mercu- 
rous  chloride  will  be  produced,  which,  upon  further  addition  of  the  acidulated  solution, 
is  reduced  to  metallic  mercury. 
Impurities  and  Tests  for  Impurities.— r'arftoiiafc  If  to  0.5  Gm.  of  the  salt  5  Cc.  of  acetic 
acid  be  added,  no  effervescence  should  occur. 

Phosphate.  If  0.25  Gm.  of  the  salt  be  boiled  with  10  Cc.  of  potassium  hydroxide  T.S.,  a 
light  salmon-colored  precipitate  will  be  produced  which  gradually  acquires  a  brown  color 
on  exposure  to  the  air,  and  if  the  filtered  liquid,  after  being  slightly  acidulated  with  hy- 
drochloric acid  and  then  rendered  alkaline  with  ammonia  water,  be  divided  into  two 
portions,  one  should  yield  no  precipitate  upon  the  addition  of  magnesia  mixture  T.S. 

Calcium.     The  remaining  portion  should  not  be  affected  by  ammonium  oxalate  T.S. 

Amenic.  If  5  Cc.  of  the  aqueous  solution  of  the  salt  (1  in  10)  be  poured  into  an  evapo- 
rating dish  containing  3  Cc.  of  nitric  acid,  dilute<l  with  about  10  Cc.  of  water,  ami  evapo- 
rated to  dryness  on  a  water-bath,  the  residue  should  not  respond  to  the  Modified  Gut- 
zeit's  Test  for  arsenic  (see  U.  S.  P.  Test  No.  17,  Chap.  LXII). 

Uses.— This  salt  has  been  introduced  in  the  T^.  S.  P.  (Sth  Rev.) 
solely  for  use  in  compound  syrup  of  hypophosphites.  It  may  be 
given  in  the  dose  of  three  grains  (0.2  Gm. ). 

MANQANI   SULPHAS.  U.S.    Manganese  Sulphate 

MnS04  +  4HaO  ^  221.47 
It  should  contain  not  leps  than  99.5  percent,  of  pure  Manqranoiifl  Sulphate  [SOi. 
OaMn  -\-  4H2O"/,  and  should  be  kept  in  well-stoppered  bottles. 
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Preparation. — This  rose-colored  salt  is  best  made  by  Prof.  Diehl's 
process,  by  heating  mauganese  dioxide  and  charcoal  together  to  red- 
ness in  a  covered  crucible,  until  all  of  the  charcoal  is  consumed, 
treating  the  residue,  after  cooling,  with  sulphuric  acid,  and  evapo- 
rating to  dryness,  theu  returning  the  mixture  to  the  covered  crucible 
and  again  heating  to  redness ;  when  cool,  the  residue  is  rubbed  to 
powder,  if  necessary,  and  treated  twice  with  eight  partvS  of  boiling 
water,  the  mixed  liquors  are  filtered,  evaporated  until  a  pellicle 
forms,  and  set  aside  to  crystallize.      (See  U.  S.  Dispensatory,  p.  849. ) 

In  this  process  it  is  important  that  the  dish  containing  the  liquid 
which  is  set  aside  to  crystallize  be  removed  from  the  fire  as  soon  as 
a  pellicle  begins  to  form,  to  prevent  the  formation  of  an  insoluble 
sulphate. 

Official  Description. — Colorless,  or  pale  rose-colored,  translucent,  tetragonal  prisms  (crystal- 
lized at  a  temperature  between  20°  and  30°  C.  (68°  and  8fi°  F.),  and  containing  4 
molecules,  or  32.29  percent,  of  water  of  crystallization)  ;  slightly  efflorescent  in  the  air. 
Odor,  Taste,  and  Reaction. — Odorless,  and  having  a  slightly  bitter  and  astringent  taste. 
The  aqueous  solution  (1  in  20)  is  neutral,  or  very  slightly  acid  to  litmus  paper,  and 
yields  with  ammonium  sulphide  T.S.,  a  salmon-colored  precipitate  soluble  in  dilute 
acids;  with  potassium  ferrocyauide  T.S.,  a  reddish-white  precipitate;  and  with  potas- 
sium ferricyanide  T.S.,  a  brown  precipitate. 
Solubility. —  Wain-.     In  about  0.7  parts  at  25°  C.  (77°  F.),  and  in  0.53  part  of  boiling  water. 

Alcohol.     Insoluble. 
Tests  for  Identity.- — With  barium  chloride  T.S.,  it  yields  a  white  precipitate  insoluble  in 
hydrochloric  acid. 

If  a  fragment  of  Manganese  Pulphatc  be  mi.xcd  with  a  little  sodium  hydroxide  and  the 
mixture  fused,  it  will  yield  a  dark  green  mass,  dissolving  in  water  with  a  green  color. 

If  1  Gtn.  of  the  salt  be  gently  ignited,  in  a  porcelain  crucible,  it  should  lose  not  more  than 
0.323  fim.  of  its  weight  (distinction  from  Manganese  Sulphate  containing  a  larger 
amoiint  of  irater  of  cri/nlalltzntion). 
Imparities  and  Tests  for  Impurities. —  Limit  of  iron.  The  aqueous  solution  of  the  salt 
(  1  in  1110),  to  which  a  few  rlmps  nf  hydrochloric  acid  and  a  tew  drops  of  chlorine  water 
have  been  added,  should,  after  having  been  boiled,  not  be  colored  red  b^'  potassium 
sulphocyanate  T.S. 

Hrnry  mrtaU.  Another  solution  (1  in  20)  should  not  respond  to  the  Time-Limit  Test 
for  hrnry  mririh,  omitting  the  addition  of  ammonia  water  (see  U.  S.  P.  Test  No.  121, 
Chap.  LXII). 

SnItK  of  the  nIkalicK,  and  of  magnenium.  If  the  manganese  be  completely  precipitated 
from  an  aqueous  solution  of  3  Um.  of  the  salt  by  the  addition  of  ammonium  carbonate 
T.S.,  the  filtrate,  on  evaporation  and  gentle  ignition,  should  leave  no  weighable  residue. 

Zinr.  A  solution  of  1  Gm.,  each,  of  the  salt,  and  of  sodium  acetate,  in  10  Cc.  of  water, 
to  which  a  few  drops  of  acetic  acid  have  been  added,  should  not  be  affected  by  hydrogen 
sulphide  T.S. 

Uses. — Manganese  sulphate  is  used  as  a  cholagogue  and  tonic,  in 
doses  of  four  to  twenty  grains  (0.25  to  1.3  Gm.).  It  is  also  used 
as  a  purgative  when  given  iu  doses  of  from  one  to  two  drachms  (4  to 
8  Gm. )  and  inay  be  given  dissolved  iu  a  flavored  syrup. 

POTASSII   PERMANGANAS.  l.  S.     Potassium  Permanganate 

KMn04=-  15(i.<)H 

It  should  contain  not  less  tlian  W.)  iMMccnt.  of  pure  Potassium 
Permanganate  [MiiO.tOK],  and  sliould  be  kei)t  in  ghuss-stopiu'red 
bottles,  prot<'cted  from  light. 

Potassium  Pcnnanganatis  when  in  concentrat4'd  solution  or  in  the 
dry  condition,  should  not  be  brought  in  contact  with  organic  or  other 
readily  oxidizablc  substances. 

Tliis  is  the  most  important  oClicial  compound  of  manganese.  It  is 
considered  under  tlu^  p(ttassium  compounds  (page  529). 
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Iron.     Fe  ;  55.5 

Iron,  the  most  useful  and  abuudaut  of  the  metals,  is  widely  dif- 
fused in  nature  ;  it  is  found  not  only  in  the  mineral  kingdom,  but  in 
animal  and  vegetable  jiroducts  as  well. 

Iron  is  a  hard,  malleable,  ductile,  and  tenacious  metal,  of  a  grayish- 
white  color  and  fibrous  texture,  a  slightly  styptic  taste,  having  a 
sensible  odor  when  rubbed.  Its  specific  gravity  is  7.8.  It  is  com- 
bustible, and,  when  heated  to  whiteness,  burns  in  atmospheric  air, 
and  with  brilliant  scintillations  in  oxygen.  At  a  i"ed  heat  its  surface 
is  converted  into  black  oxide,  and  at  common  temperatures,  by  the 
combined  agency  of  air  and  moisture,  it  becomes  covered  with  a 
reddish  matter,  called  rust,  which  is  hydrated  ferric  oxide.  It  com- 
bines with  all  the  non-metallic  elements  except  hydrogen  and  nitro- 
gen, and  with  most  of  the  metals.  It  forms  three  compounds  with 
oxygen, — ferrous  and  ferric  oxide,  which,  by  their  union,  form  the 
native  magnetic  oxide,  and  a  teroxide  possessing  acid  properties, 
called  ferric  acid. 

Tests  for  Iron  Salts 

1.  Potassium  ferrocyanide  jDroduces  a  nearly  white  precipitate 
with  a  ferrous  salt,  which  rapidly  turns  blue  on  exposure  to  the 
air;  with  a  ferric  salt  it  strikes  a  deep  blue  color  (Prussian  blue) 
at  once. 

2.  Potassium  ferncyanide  produces  a  deep  blue  color  (Turnbull's 
blue)  at  once  with  a  ferrous  salt,  and  a  greenish  or  olive  color  with 
a  ferric  salt. 

3.  Tannin  does  not  change  the  color  of  a  solution  of  ferrous  salt, 
provided  it  has  not  been  oxidized  ;  with  a  ferric  salt  a  dark  greenish- 
black  precipitate  (ink)  is  produced. 

4.  Ammonium  sulphide  produces  a  black  precipitate  (sulphide) 
with  either  a  ferrous  or  a  ferric  salt. 

5.  Ammonia  water  precipitates  from  ferrous  salts,  ferrous  hy- 
droxide, a  white  precipitate  turning  green,  then  black,  and  finally 
a  brown  color  ;  the  same  reagent  precipitates  broN\  n  ferric  hydroxide 
from  ferric  salts. 

Official  Salts  and  Preparations  of  Iron 

OflRcial  Name  Preparation 

Ferrum  Metallic  iron  in  the  form  of  fine,  brij^ht,  and  non-elastic  wire 

Reductum  Made  by  passing  hydrogen  over  iron  carbonate 

Ferri  Carbonas  Saccharatus  Double  decomposition   between  ferrous  sulphate  and  sodium 

bicarbonate;  the  precipitate  is  prest'rve<l  with  sugar 
Massa  Ferri  Carbonatis  Double  decomposition  between  ferrous  sulphate  and  monohy- 

drated  sodium  carbonate;  the  precipitate  is  preserved  with 

sugar  and  honey 
Mistura  P'erri  Composita  (5  (im.  ferrous  sulphate;  18  (Jm.  myrrh;  18  (<ln.  sugar;  SGm. 

potassium  carbonate ;  fiO  Ce.  spirit  of  lavender  ;  rose  water 

sufficient  to  make  1000  Cc. 
Pilul*  Ferri  Carbonatis  16  (Jm.  granulated  ferrous  sulphate;  8  Gm.  potassium  carbon- 

ate;   4  Urn.  sugar;    1    (ini.    powdered   tragacanth;    1   Gm. 

powdered  althea ;    glycerin,    water,   to  nuike   100  pills 
Ferri  Chloridum  By  evaporating  100  (ini.  of  solution  of  ferric  chloride  to  40  Gm. 

and  setting  it  aside  to  crystalli/.e 
Liquor  Ferri  Chloridi  liy  nxidizing  solution  of  terrous  chloride  with  nitric  acid 

Tinctura  Ferri  Chloridi  :?50  Cc.  of  solution  of  ferric  chloride  with  sufficient  alcohol  to 

make  1000  Cc. 
Liquor    Ferri    et    Amuionii        40  Cc.  tincture  ferric  chloride  ;  fiO  Cc.  diluted  acetic  acid  ;  600 
Acetatis  (,'c.  solution  ammonium   acetate;    120   Cc.  aromatic  elixir; 

120  Cc.  glycerin  ;  sufficient  water  to  make  1000  Cc. 


624 


MANGANESE,  IRON,  AND  CHROMIUM 


Official  Salts  and  Preparations  of  Iron — Continued 


Official  Name 
Ferri  Citras 
et  Ammonii  Citras 

Vinum  Ferri 


Ferri  et  Quininae  Citras 

et  Quininae  Citras  Solubilis 
Vinum  Ferri  Amarum 

Ferri  et  Strychninie  Citras 

et  Ammonii  Sulphas 

et  Ammonii  Tartras 

et  Potassii  Tartras 

Hydroxidum 

Uydroxidum  cum  Magnesii 

Oxido 
Hypophosphis 

Syrupus  Ferri  Todidi 
Pilulse  Ferri  lodidi 

Ferri  Phosphas  Solubilis 
Pyrophosphas  Solubilis 

Glyceritum  Ferri,  Quininae  et 
Strychninae  Phosphatum 

Syrupus    Ferri,    Quininae    et 
Stryehnina;  Phosphatum 

Elixir    Ferri,    Quininae    et 
Strychninae  Phosphatum 

Ferri  Sulphas 

Sulphas  Exsiccatus 
Sulphas  Granulatus 

Pilulae  Aloes  et  Ferri 
Liquor  Ferri  Subsulphatis 
Ferri  Tersulphatis 


Preparation 

By  evaporating  and  scaling  a  solution  of  ferric  citrate 

By  adding  ammonia  water  to  solution  of  ferric  citrate,  evapo- 
rating, and  scaling 

40  Gm.  iron  and  ammonium  citrate;  60  Cc.  tincture  of  sweet 
orange  peel ;  100  Cc.  syrup  ;  suflScient  white  wine  to  make 
1000  Cc. 

By  dissolving  quinine  (alkaloid)  in  a  solution  of  ferric  citrate, 
evaporating,  and  scaling 

By  adding  ammonia  water  to  a  solution  of  iron  and  quinine 
citrate,  evaporating,  and  scaling 

50  Gm.  soluble  iron  and  quinine  citrate  ;  60  Cc.  tincture  of  sweet 
orange  peel ;  300  Cc.  syrup ;  sufiicient  white  wine  to  make 
1000  Cc. 

By  adding  to  a  solution  of  iron  and  ammonium  citrate,  citric 
acid  and  strychnine,  and  scaling 

By  dissolving  ammonium  sulphate  in  solution  of  ferric  sul- 
phate, evaporating,  and  crystallizing 

By  dissolving  ferric  hydroxide  in  a  solution  of  acid  ammonium 
tartrate,  and  scaling 

By  adding  to  ferric  hydroxide,  acid  potassium  tartrate  and  a 
trace  of  ammonia  water,  and  scaling 

By  adding  ammonia  water  to  solution  of  ferric  sulphate,  and 
collecting  and  washing  the  precipitate 

By  mixing  solution  of  ferric  sulphate  with  magnesia  and  water 

Double  decomposition  between  calcium  hypophosphite  and  fer- 
rous sulphate 

By  adding  solution  of  ferrous  iodide  to  sugar  (5  percent.  Fe  I) 

4  Gm.  reduced  iron  ;  5  Gin.  iodine;  4  Gm.  glycyrrhiza;  4  Gm. 
sugar;  1  Gm.  ext.  glycyrrhiza;  1  Gm.  acacia;  water  q.  s.  to 
make  100  pills 

By  mixing  solutions  of  ferric  citrate  and  sodium  phosphate, 
evaporating,  and  scaling 

By  mixing  solutions  of  ferric  citrate  and  sodium  pyrophosphate, 
evaporating,  and  scaling 

By  dissolving  in  an  acid  solution  of  soluble  ferric  phosphate, 
quinine  and  strychnine,  an<l  adding  glycerin 

By  mixing  250  Cc.  of  glycerite  of  the  phosphates  of  iron,  qui- 
nine, and  strychnine  with  750  Cc.  of  syrup 

By  preparing  a  solution  of  .<!olubIe  ferric  phosphate,  quinine, 
and  strychnine  and  adding  it  to  aromatic  elixir 

By  treating  iron  with  diluted  sulphuric  acid,  evaporating,  and 
crystallizing 

By  exsiccating  ferrous  sulphate  at  a  temperature  not  above 
100°  C.  (212*  F.) 

By  cooling  rapidly  a  hot,  concentrated,  aqueous  solution  of 
ferrous  sulphate,  stirring  as  crystallization  occurs,  collecting 
and  drying  the  granulated  salt 

7  (Jm.  purified  aloe^i ;  7  (»m.  exsiccated  ferrou.*"  sulphate  ;  7  Gm. 
aromatic  powder  ;  confection  of  rose  q.  s,  to  make  100  pills 

By  heating  ferrous  sulphate  in  a  mixture  of  sulphuric  and 
nitric  acids 

By  heating  ferrous  sulphate  in  a  mixture  of  nitric  and  sul- 
phuric acids,  sulphuric  acid  being  largely  in  excess 


Unofficial  Salts  and  Preparations  of  Iron 


Ferri  Acetas,  Fc(C2Hb02)8 

Ferric  Acetate 
Liquor  Ferri  Acetatis 

Solution  of  Ferric  Acetate.  V.  S.  T 

1890 
Ferri  Arscnnj*, 

3Fe(Fc0)AHO4   I   IfillaO 

Ferric  Arsenate 


By  dissolving  ferric  hydroxide  in  acetic  acid,  evapo- 
rating, then  crystallizing 
By  dissolving  ferric  hydroxide  in  glacial  acetic  acid 


By  dissolving  1   oz.  sodium  arsenate  and  j  oz.  sodium 
a<;etato  in  H  oz.  water,  then  dissolving  2  oz.  ferrous 
sulphate  in  10  fl.  oz.  water,   mixing   ooth  solutions, 
collecting  in  i)ro<'i|>ifato,  washing,  and  tlrying 
Ferri  Benzcms,  Fe(('7nr,<>2)8   f  .THaO    By  adding  to  a  suliition  of  normal  ferric  sul])hate  n  con- 
Ferric  Bcnzoate  centrated  SDliiliiin  ol'  sinliiiin  bonzoalc,  collecting  the 

prccijiitatc,  washing,  and  drying 
Ferri  Bromidum,  FeBra  By  adiling  2  parts  lirouiiiic  to  1  i)art  iron  filings  and  10 

Ferrous  Bromide  parts  water,  digesting  until  the  liquid  assumes  a  green- 

ish color,  then  filtering  and  evaporating  to  dryness 
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Unofficial  Salts  and  Preparations  of  Iron — Continued 


Liquor  Ferri  Citratis 
Solution  of  l'"errio  Citrate 

Ferri  et  Sodii  Pyrophosphas 

Iron  and  Sodium  Pyrophosphate 


Ferri  Ferrocyaniduin,  Fe4(FeCNfl)8 
Iron  Ferrooyanidc 


Ferri  Nitras,  Fe(N03)3 

Ferric  Nitrate 
Liquor  Ferri  Nitratis 

Solution  of  Ferric  Nitrate.    U.  S.  P. 

1890 
Ferri  Lactas,  Fe(CaH503)2  +  SHaO 

Ferrous  Lactate 
Ferri  Ox  alas 

Ferrous  Oxalate 
Ferri  Oxidum   Magneticum,  FeaO* 

Magnetic  Iron  Oxide 


Ferri  Oxidutn  Rubrum 
Red  Oxide  of  Iron 

Ferri  Phosphas  Albus, 
Fe22P0.4  +  4Il20 
White  Ferric  Phosphate 

Ferri  Salicylas 
Ferric  Salicylate 


Ferri  Subcarbonas 
Ferric  Oxyhydrate 

Ferri  Sulphidum,  FeS 
Ferrou.-i  Sulphide 


Ferri  Valeras 
Ferric  Valerate 


By  dissolving  ferric  hydroxide  in  a  solution  of  citric  acid 

By  adding  to  a  solution  of  50  parts  fodium  pyrophos- 
phate in  100  parts  water  sufficient  ferric  chloride  in 
aqueous  soluti(jn  so  that  a  permanent  precipitate  is  not 
produced,  then  adding  250  parts  alcohol  and  collecting 
the  precipitate 

By  dissolving  4i  oz.  potassium  ferrocyanide  in  1  pint 
water,  abiding  the  solution  to  S  fl.  <n..  solution  of  nor- 
mal ferric  sulphate  diluted  previr)usly  with  8  fl.  oz. 
water,  stirring  continually,  collecting  the  precipitate, 
washing,  and  drying 

By  concentrating  a  solution  of  ferric  nitrate,  filtering, 
an<l  allowing  to  crystallize 

By  dissolving  ferric  hydroxide  in  diluted  nitric  acid 


By  acting  on  iron  with  lactic  acid  and  crystallizing  the 
solution 

By  mixing  solutions  of  ferrous  sulphate  and  oxalic  acid 
and  collecting  the  precipitate 

By  dissolving  2  oz.  ferrous  sulphate  in  2  pints  water  and 
adding  5i  H.  oz.  solution  of  normal  ferric  sulphate, 
then  mixing  this  with  4  pints  solution  of  sodium  hy- 
droxide, stirring  well,  boiling,  letting  it  stand  for  2 
hours,  occasionally  stirring,  collecting  the  precipitate, 
washing,  and  drying  carefully 

By  igniting  ferrous  sulphate  in  contact  with  air 

By  mixing  4  fl.  oz.  solution  of  normal  ferric  sulphate 
with  a  solution  of  1  oz.  sodium  acetate,  then  adding 
solution  of  sodium  phosphate,  collecting  the  precipi- 
tate, washing,  and  drying 

By  mixing  a  solution  containing  24  grains  of  ferrous 
suljihate  and  20  grains  of  sodium  acetate  in  half  a 
fluidounce  of  water  with  a  solution  made  by  dissolving 
30  grains  of  sodium  salicylate  in  half  a  fluidounce  of 
water.     Dose,  a  teaspoon ful 

By  mixing  solutions  of  8  oz.  ferrous  sulphate  and  9  oz. 
sodium  carbonate,  collecting  the  precipitate,  washing, 
and  drying  without  heat 

By  mixing  .3  parts  ircm  tilings  with  2  parts  sublimed  sul- 
phur, then  placing  in  small  portions  the  above  mixture 
into  a  crucible  heated  to  reilness,  and  keeping  covered 
after  each  addition 

By  double  decomposition  between  ferric  sulphate  and 
sodium  valerate 


FERRUM.  U.S.     Iron 

Fe  ^=  55.5 
Metallic  iron,  in  the  form  of  fine,  bright,  and  non-elastic  wire. 

Iron,  when  employed  in  pharmaceutical  operations,  should  be  of 
the  purest  kind  ;  hence  the  pharmacopoeias  j^eneially  direct  it,  when 
wanted  in  small  masses,  to  Ix;  in  the  form  of  h-on  irirr,  whicli  is  neces- 
sarily made  from  the  purest,  because  the  softest  an<l  most  ductile 
iron,  and  is  readily  cut  into  pieces.  Such  wire  is  very  tlexible  and 
without  elasticity. 

The  wii-«i  clippings  and  the  ends  of  card  teeth  obtained  from 
the  manufacturers  of  cotton  cards  are  fie<juently  used  in  Philadel- 
phia for  makinj^  iron  preparations.  They  are  very  convenient; 
and  it  may  l)e  incidentally  mentioned  that  they  are  sometimes 
used  iis  a  substitutes  foi-  sand,  in  sand  baths.  Iron  s«raps  and 
wsuste  from  steel  pen  factorit's  are  also  used  to  make  preparations 
of  iron. 

40 
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FERRUM   REDUCTUM.  U.S.     Reduced  Iron 

Reduced  Iron  should  contain  not  less  than  90  percent,  of  pure  metallic  iron. 

Preparation. — Reduced  iiou  may  be  made  by  a  process  originally 
proposed  by  Prof.  Procter,  aud  afterwards  made  official  in  1870 : 

Take  of  Subcarbouate  of  Iron  30  oz.  troy.  Wash  the  Subcarbonate 
thoroughly  with  water  until  no  traces  of  sulphate  of  sodium  are  indi- 
cated by  the  appropriate  tests,  and  calcine  it  in  a  shallow  vessel  until 
free  from  moisture.  Then  spread  it  upon  a  tray,  made  by  bending 
an  oblong  piece  of  sheet-iron  in  the  form  of  an  incomplete  cylinder, 
and  introduce  this  into  a  wrought  iron  reduction  tube,  about  four 
inches  in  diameter.  Place  the  reductiou  tube  in  a  charcoal  furnace, 
and,  by  means  of  a  self-regulating  generator  of  hydrogen,  pass 
through  it  a  stream  of  that  gas,  previously  purified  by  bubbling  suc- 
cessively through  solution  of  subacetate  of  lead,  diluted  with  three 
times  its  volume  of  w  ater,  aud  through  milk  of  lime,  severally  con- 
tained in  four-pint  bottles  about  one-third  filled.  Connect  with  the 
further  extremity  of  the  reduction  tube  a  lead  tube  bent  so  as  to  dip 
into  water.  Make  all  the  junctions  airtight  by  appropriate  lutes ; 
and,  when  the  hydrogen  has  passed  long  enough  to  fill  the  whole  of 
the  apparatus  to  the  exclusion  of  atmospheric  air,  light  the  fire,  and 
bring  that  part  of  the  reductiou  tube,  occupied  by  the  Subcarbonate, 
to  a  dull-red  heat,  which  must  be  kept  up  so  long  as  the  bubbles  of 
hydrogen,  breaking  from  the  water  covering  the  orifice  of  the  lead 
tube,  are  accompanied  by  visible  aqueous  vapor.  When  the  reduc- 
tion is  completed,  remove  the  fire,  and  allow  the  whole  to  cool  to  the 
ordinary  temperature,  keeping  up,  during  the  refrigeration,  a  moder- 
ate current  of  hydrogen  through  the  apparatus.  Withdraw  the  prod- 
uct from  the  reduction  tube,  aud,  should  any  portion  of  it  be  black 
instead  of  iron-gray,  separate  such  portion  for  use  in  a  subsequent 
operation.  Lastly,  having  powdered  the  Reduced  Iron,  keep  it  in  a 
well -stoppered  bottle.  When  thirty  troyounces  of  Subcarbonate  of 
Iron  are  operated  on,  the  process  occupies  from  five  to  eight  hours. 

The  subcarbonate  directed  in  the  above  formula  is,  more  correctly, 
a  ferric  oxyhydrate,  and  the  hydrogen  combines  with  the  oxygen  to 
form  water,  metallic  iron,  in  fine  powder,  being  left. 

FcaOa  +  6H  =  2Fe  +  3HaO 

Ferric  Hydrogen        Iron  Water 

Oxide 

Official  Description. — A  very  fine,  grayish  black,  lustreless  powder ;  permanent  in  dry  air. 

Odor,  Taste,  and  Reaction. — Without  odor  or  taste.     If  1  Gni.  of  Koduced  Iron  be  shaken 
with  5  Cc.  of  water,  the  liquid  should  not  change  the  color  of  red  litmus  paper. 

Solubility. —  Water.     Insoluble. 
Alrohii/.     Insoluble. 

Test  for  Identity. — When  ijjnitcd  in  contact  with  air,  it  glows  and  is  converted  into  black 
Icrnisiilcrrii'  o.xidc. 

Impurities  and  Test.s  for  Impurities. —  Limit  n/ nulphitle.  One  Gm.  of  Reduced  Iron,  when 
treated  with  20  Co.  of  diluted  sulphuric  acid,  in  a  tcst-fla.sk  (see  page  1028),  cause.^  the 
evolution  of  nearly  otlorless  hyilrogcn  ga.s,  which  should  not  affect,  within  live  minutes, 
papfr  moistened  with  load  acetate  T.  S.,  ami  i>ii  iij)i)lying  n  gentle  heat,  the  Iron 
should  dis.solvo  in  the  acid  without  leaving  iiioro  lluin  I  jicrctint.  of  residue. 
ArKcnir.  To  O.h  (jm.  of  Kciluced  Iron,  contained  in  a  small  covered  beaker,  add  20  Cc. 
of  diluted  sulphuric  aciil  ;  after  the  reaction  lins  somewhat  subsided,  warm  the  liquid  on 
a  water-bath  until  the  reaction  censes,  llicii  collect  any  minute  undissolved  residue  of  im- 
pure iron  arsenide  upon  a  very  small  filter,  rinse  the  beaker  with  water,  add  the  rinsings 
to  the  filter,  and  wa.sli  the  residue  with  water  until  free  from  acid  reaction.  Tran.sfer  the 
residua  to  the  beaker  by  rinsing  it  back,  and,  after  adding  about  0.2,')  ()m.  of  potassium 
chlorate  and   fi  Cc.  of  hydrochloric  acid,  evaporate  the  solution   slowly  to  dryness  on  a 
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water-bath.     Dissolve  the  residue  in  sufficient  water  to  measure  50  Co.,  then  add  b  Cc. 

of  this  solution  to  5  Cc.  of  a  saturated  solution  of  sulphurous  acid  and  heat  the  liquid  on 

a  water-bath  for  fifteen  minutes,  until  all  traces  of  sulphurous  acid  have  been  removed. 

The  resulting  solution  should  not  respond  to  the  Modified  Gutzeit's  test  for  artenic  (see 

U.  S.  P.  Test  No.  17,  Chap.  LXII). 

Assay  for  Metallic  Iron. — Introduce  about  2.6  Gm.  of  iodine  into  a  100  Cc.  flask  and  weigh 

accurately,  then  add  6  Cc.  of  water,  2  Gin.  of  potassium  iodide,  and  0.565  Gm.  of  Reduced 

Iron.     Securely  stopper  the  flaak,  and,  after  thoroughly  mixing  the  contents  by  rotating 

the  flask,  set  it  aside  for  one  hour.    Then  dilute  the  contents  with  sufficient  distilled  water 

to  make  the  liquid  monsure  exactly  100  Cc,  mix  well  nml  to  25  Cc.  of  this  solution  add  a 

few  drops  of  starch  T.8.,  followed  by  tcnth-norinal    sodium  thiosulphate  V.S.,  added 

slowly  with  constant  stirring,   until  the  blue  or  greenish  color  has   been   discharged. 

Divide  the  weight  of  iodine  tiiken,  by  0.02518,  and  subtract  from  the  quotient  twice  the 

number  of  Cc.  of  tenth-normal  sodium  thiosulphate  V.S.  used  ;  the  remainder  represents 

the  percentage  of  metallic  iron  present  in  the  Reduced  Iron,  and  this  should  not  be  less 

than  90  percent. 

Note. — The  percentage  purity  of  the  iodine  employed  should  be  accurately  determined  by  a 

previous  experiment,  and  in  place  of  the  2.6  Gm.  above  directed,  its  equivalent  in  pure  (100 

percent.)  iodine  may  be  taken  (see  U.  S.  P.  Test  No.  137,  Chap.  LXII). 

Uses. — Powder  of  iron,  or  reduced  iron,  is  one  of  the  best  of  tlie 
chalybeate  tonics.  It  is  generally  given  in  pill  form,  in  doses  of  one 
to  six  grains  (0.065  to  0.38  Gm. ).  An  elegant  form  of  administering 
it  is  combined  with  chocolate  in  the  form  of  lozenges. 

FERRI   CARBONAS  SACCHARATUS.  U.S.    Saccharated  Ferrous 

Carbonate 

Saccharated  Ferrous  Carbonate  should  contain  not  less  than  15  percent,  of  Fer- 
rous Carbonate  [FeC03=  115.05],  and  should  be  kept  in  small,  well-stoppered 
bottles. 

Metric  Old  form 

*  Ferrous  Sulphate 50  Qm.  5    oz.  av. 

Sodium  Bicarbonate               35  Qm.  3i  oz.  av. 

Sugar,  in  fine  powder, 

Distilled  Water,  each,  a  sufficient  quantity. 

To  make 100  Qm.  10    oz.  av. 

Dissolve  the  Ferrous  Sulphate  in  200  Cc.  [old  form  20  fl.  oz.]  of 
hot  Distilled  Water,  and  the  Sodium  Bicarbonate  in  500  Cc.  [old 
form  3  pints]  of  Distilled  \yater  at  a  temperature  not  exceeding  50° 
C.  (122°  F. ),  and  filter  the  solutions  separately.  To  the  solution  of 
Sodium  Bicarbonate  contained  in  a  flask  having  a  capacity  of  about 
1000  Cc.  [old  form  6  pints]  add,  gradually,  the  solution  of  Ferrous 
Sulphate,  and  mix  thoroughly  by  rotating  the  flask.  Fill  the  flask 
with  boiling  Distilled  Water,  cork  it  loosely,  and  set  the  mixture 
aside.  When  the  precipitate  h;is  subsided,  draw  off"  the  clear  super- 
natant liquid  by  means  of  a  siphon,  and  then  till  the  flask  again  with 
hot  Distilled  Water,  and  shake  it.  Again  draw  ofl"  the  clear  litpiid, 
and  repeat  the  washing  with  hot  Distilled  Water  in  tlie  sjiine  manner 
until  the  decanted  liquid  gives  merely  a  slight  cloudiness  wit  li  barium 
chloride  T.S.  Finally,  drain  the  precii>itate  tlioroughly  on  a  muslin 
strainer,  transfer  it  to  a  porcelain  dish  containing  SO  (Jm.  [old  form 
8  oz.  av.]  of  Sugar,  and  mix  it  intimately.  E\'aporate  the  mixture 
to  dryness,  by  means  of  a  water-bath,  reduce  it  to  powder,  and  mix 
intimately  with  it,  if  necessary,  enough  well-dried  Sugar  to  make 
the  final  product  weigh  100  Gm.  [old  form  10  o".  av.]. 

In  this  preparation  ferrous  carbonate  is  formed,  sodium  sulphate 
remaining  in  solution.  Sodium  bicarbonate  v?,  preferred  because  the 
evolution  of  carbonic  acid  during  the  decomposition  measurably  pre- 
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vents  oxidation  ;  it  would  have  been  an  improvement  to  use  syrup 
in  the  solutions  to  protect  them  still  further. 

The  object  of  boiling  the  water  that  is  used  in  washing,  is  to  expel 
the  air,  so  that  the  ferrous  carbonate  may  escape  its  oxidizing  action  ; 
the  evaporation  of  the  mixtuie  should  be  conducted  as  rapidly  as 
possible,  for  the  same  reason. 

FeS04  +  2NaHC03  =  Na2S04  +  FeCOg  +  HgO  +  COa 

Forrous  Sodium  Srxlium  FcnoUM  Water  Carbon 

yiilphiite  Bicarbonate  Sulphate  Carbonate  Dioxide 

Official  Description. — A  greenish-brown  powder,  gradually  becoming  oxidized  by  contact 
with  air. 

Odor  and  Taste. — Without  odor,  and  having  at  first  a  sweetish,  afterwards  a  slightly  ferru- 
ginous taste. 

Solubility. —  Water.  Only  partially  soluble,  but  completely  soluble  upon  the  addition  of 
hydrochloric  acid,  with  copious  evolution  of  carbon  dio.\ide,  forming  a  clear,  greenish- 
yellow  liquid. 

Impurity  and  Test, — Sulphate.  If  1  Gm.  of  Saccharated  Ferrous  Carbonate  be  dissolved  in 
5  Cc.  of  hydrochloric  acid,  and  the  solution  diluted  with  water  until  it  measures  50  Cc, 
portions  of  this  solution  will  yield  a  blue  precipitate  with  both  potassium  ferrocyanide 
T.S.  and  potassium  ferricyanide  T.S.,  but  should  not  give  more  than  a  slight  cloudiness 
with  barium  chloride  T.S. 

Quantitative  Test. — If  1.15  Gm.  of  Paccharatcd  Ferrous  Carbonate  be  dissolved  in  10  Co.  of 
diluted  sulphuric  acid  (1  to  5)  and  the  solution  diluted  with  water  to  about  100  Cc.  it 
should  require  not  less  than  15  Cc.  of  tenth-normal  potassium  dichromate  V.S.  for  com- 
plete oxidation,  potassium  ferricyani<lc  T.S.  being  used  as  indicator  (corresponding  to 
not  less  than  15  percent,  of  ferrous  carbonate). 

Uses. — Saccharated  ferrous  carbonates  is  used  as  a  tonic,  in  doses 
of  four  to  thirty  grains  (0.25  to  2  Gm. ). 


MASSA   FERRI   CARBONATIS.  U.S.    Mass  of  Ferrous  Carbonate 

[Vjv.llet's  Mass] 

Metric  Old  form 

•Ferrous  Sulphate,  in  clear  crystals 100  Qm.  8  oz.  av. 

Monohydrated  Sodium  Carbonate 46  Qm.  3  oz.  av.  6  dr. 

Clarified   Honey 38  Qm,  3  oz.  av. 

Sugar,  in  coarse  powder 25  Qm.  2  oz.  av. 

Syrup, 

Distilled  Water,  each,  a  sufficient  qiuintity. 

To  make 100  Gm.  8  oz.  av. 

Dissolve  the  Ferrous  Sulphate  and  the  Monohydrated  Sodium  Car- 
bonate, each  sci)arately,  in  200  ('c.  [old  foi-m  I  pint]  of  bMliiig  Dis- 
tilled Water,  and,  having  added  20  Cc.  [old  foiin  1 .1  tl.  oz.]  ofSynip 
to  tlie  solution  of  the  Iron  salt,  lilter  both  solutions,  and  allow  llicni 
to  become  cold.  Introduce  the  solution  of  IMonoliydralcd  Sodium 
Carbonate  into  a  bottle  having  a  capacity  of  about  500  Cc.  [old  form 
3  pints],  and  gradually  add  the  solution  of  tlu^  Iron  salt,  lotating  the 
flask  constantly  or  frc(|ucntly,  until  carbonic  acid  gas  no  longer 
escapes.  Add  a  sufiicicnt  (piantity  of  Distilled  ^^'atcl•  to  till  tlic  bot- 
tle; then  cork  it  and  set  il  aside,  so  that  the  I'^tious  Ciubonat<'  may 
subside.  Pour  otf  the  sui)ernatanl  li(|nid,  and,  liaxing  mixed  Synij) 
and  Distilled  W'atei-  in  the  proportion  of  one  volume  of  Syrui>  t<t 
nini'teen  \(»lumes  of  Distilled  W'aler,  wash  the  ]»reeipilate  wit  h  the 
mixture  by  decantation  until  the  washings  no  longer  haxc  a  saline 
taste.  Drain  tlu^  ]>recipitat<'  on  a  muslin  strainer,  and  express  as 
much  of  the  Water  as  possible.  Lsistly,  mix  the  pi-eci])itate  at  once 
with  the  Honey  and  Sugar,  and,  by  means  of  a  water-bath,  evapo- 
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rate  the  mixture  in  a  tared  dish,  with  constant  stirring,  until  it  is 
reduced  to  100  Gm.  [old  form  8  oz.  av.]. 

This  preparation  consists  of  ferrous  carl)onate  preserve<l  from  oxi- 
dation by  contact  with  syiup  an<l  honey.     The  reaction  is  us  follows  : 

FeS04  +  Js^aaCOg  =  FeCOg  +  N<i2S04 

FoiTous  .Si"liiim  Fcrnm.H  Sndiiiiii 

Siilpliate  Cailiuimte  Carbonatu  Sulphate 

Uses. — IMass  of  ferrous  carbonate  is  widely  known  as  YaJlefs  mass; 
it  is  a  valuable  chalybeate  tonic,  and  is  administered  in  pill  form,  in 
doses  of  four  to  fifteen  grains  (0.25  to  1  Gm. ). 

MISTURA   FERRI   COMPOSITA.  U.R.    Compound  Iron  Mixture 

This  mixture  depends  for  its  usefulness  upon  the  ferrous  carbonate 
produced  by  double  decomi^osition  between  ferrous  sulphate  and  po- 
tassium carbonate.  The  myrrh,  sugar,  spirit  of  lavender,  and  rose 
water  are  used  as  adjuvants  and  diluents  (see  page  305). 

PILUL/E  FERRI  CARBONATIS.  T  .  S.  Pills  of  Ferrous  Carbonate 
Each  pill  contains  2\  gr.  of  ferrous  sulphate,  \\  gr,  of  potassium 
carbonate,  about  J  gr.  of  sugar,  with  sufidcieut  tragacanth,  althaea, 
glycerin,  and  water  to  form  a  nm-ss.  Ferrous  carbonate  is  produced 
through  the  reaction  between  the  ferrous  sulphate  and  the  potassium 
carbonate. 

FERRI   CHLORIDUM.  U.S.     Ferric  Chloride 
[Ikon  Pkrchlouide] 
Ferric  Chloride  should  contain  not  less  than  22  percent,  of  metallic  iron  in  the 
form  of  chloride. 

Jletric  Old  form 

•Solution  of  Ferric  Chloride 100  Qm.  10  oz.  av. 


To  make 40  Qm.  4  oz.  av. 

Evaijorate  the  Solution  of  Ferric  Chloride  on  a  water-bath  until  it 
weighs  40  Gm.  [old  form  4  oz.  av.]  ;  then  set  it  aside  in  a  glass-cov- 
ered vessel,  until  it  forms  a  crystalline  mass.  Lastly,  break  the  salt 
into  pieces,  and  keep  it  in  glass-stoppered  bottles,  protected  from 
light. 

Official  Description. — Ornnso-yellow,  crystalline  pieces  ;  very  deliquescent  in  moist  air. 

Odor,  Taste,  and  Reaction. — odorless,  or  having  a  faint  odor  of  hydrochloric  acid  ;  strongly 
_styi)tic  taste;   acid  reaction. 

Solubility. —  ]Vater.     Freely  and  completely  soluble. 
A/riiliol.     Freely  and  completely  soluble. 

Other  Kolrenin.     Freely  and  completely  soluble  in  a  mi.\ture  of  1  part  of  ether  and  3  parts 
cif  alcoiiol. 

Tests  for  Identity.— At  .35.5°  ('.  (96°  F.)  the  salt  fuses  to  a  reddish-brown  liquid.  When 
strongly  heated,  it  decomposes,  losing  water  and  hydrochloric  acid,  while  the  anhydrous 
salt  sublimes,  leaving  a  residue  of  ferric  oxide. 
The  dilute,  aqueous  solution  of  the  salt  shows  an  acid  reaction  with  blue  litmus  paper, 
yields  a  brownish-red  precipitate  with  ammonia  water,  a  blue  prcci]iitat(>  with  ])otiissium 
ferrocyanide  T.S.,  and  a  wliito  preciintate,  insoluble  in  nitric  aci<l,  with  silver  nitrate 
T.S.    ■ 

Impurities  and  Tests  for  Impurities.— //cfiry  mrtnh.  If  1  (im.  of  the  salt,  dissolved  in  25 
Cc.  (d'  boiling  water,  tic  trcatn'd  with  nn  excess  of  ammonia  water,  the  filtrate  should  be 
colorless,  and,  after  acidulation  with  hvdrochloric  acid,  20  K\\  of  the  solution  should  not 
respond  t..  tbc  Time-l-imit  Test  for  In,',,-,/  m.7,//«(sce  I'.S.  P.  Test  No.  ILM,  Chajt.  l.XII). 
Limit  1)/'  nitric  acid.  On  adding  a  clear  crystal  id'  ferrous  sulphate  to  a  cooled  mixture  of 
equal  volumes  of  conccntriitcil  sulphuric  acid  anil  an  ai|uc<ius  solutinn  of  the  salt  ( 1  in  10), 
the  crystal  should  not  become  brown  in  color,  nor  should  a  brownish-black  color  be  de- 
veloped around  it  within  five  minutes. 
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frrrout  tnlt.  If  to  a  solution  of  the  salt  (1  in  50)  a  few  drops  of  freshly  prepared  potas- 
sium ferricyanide  T.S.  bo  added,  a  pure  brown  color  should  be  produced,  which  should 
not  turn  at  once  to  a  green  or  greenish-blue. 
Quantitative  Test. — If  1  (ini.  of  dry  Ferric  Chloride  be  dissolved  in  sufficient  water  to 
measure  100  Cc,  then  55.5  Co.  of  this  solution,  when  measured  into  a  glass-stoppered 
flask  of  the  capacity  of  about  250  Co.,  followed  by  3  Cc.  of  hydrochloric  acid,  and  2  Gni. 
of  potassium  iodide,  should,  after  securely  stoppering  the  flask  and  heating  for  half  an 
hour  at  40°  C.  (104°  F.),  and  cooling,  require  not  less  than  22  Cc.  of  tenth-normal  so- 
dium thiosulphatc  V.S.  for  complete  decolorization  (each  Cc.  of  the  tenth-normal  sodium 
thiosulphate  V.S.  indicating  1  percent,  of  metallic  iron). 

Uses. — Ferric  chloride  is  used  externally  as  a  styptic,  and  inter- 
nally as  a  chalybeate  tonic,  in  doses  of  one  to  five  grains  (0.065  to 
0.3  Gm.). 

LIQUOR  FERRI  CHLORIDI.  U.S.     Solution  of  Ferric  Chloride 

An  aqueous  solution  of  Ferric  Chloride,  which  should  contain  not  less  than  29 
percent,  of  the  anhydrous  salt  [FeCla  =  161.04],  corresponding  to  10  percent,  of 
metallic  iron. 

Metric  Old  form 

*  Iron,  in  the  form  of  fine,  bright  wire,  and  cut  into  small  pieces      125  Qm.     2  oz.  av.  325  gr. 

Hydrochloric  Acid 680  Qm.  12  fl.  oz.  3  fl.  dr. 

Nitric  Acid, 

Distilled  Water,  each,  a  sufficient  quantity. 

To  make 1000  Qm.  1  pint 

Introduce  the  Iron  Wire  into  a  flask  having  a  capacity  of  about 
2000  Cc.  [old  form  3  pints],  pour  upon  it  a  mixture  of  420  Gm.  [old 
form  7  fl.  oz,  5  fl.  dr.]  of  Hydrochloric  Acid  and  250  Cc.  [old  form 
5i  fl.  oz.]  of  Distilled  Water,  and  heat  upon  a  water-bath  for  not  less 
than  one  hour  and  fifteen  minutes,  or  until  efter\escence  ceases  ;  then 
boil  the  liquid,  filter  it  through  paper,  and,  having  rinsed  the  flask 
and  Iron  Wire  with  a  little  hot  Distilled  Water,  pass  the  rinsings 
through  the  filter.  To  the  filtered  liquid  add  220  Gm.  [old  form 
4  fl.  oz.]  of  Hydrochloric  Acid,  add  the  mixture  slowly  and  gradu- 
ally, in  a  stream,  to  65  Gm.  [old  form  468  minims]  of  Nitric  Acid 
contained  in  a  capacious  porcelain  vessel,  and  warm  gently.  After 
effervescence  ceases,  ai)])ly  heat,  by  means  of  a  sand-bath,  stirring 
occasionally,  until  the  liquid  is  free  from  Nitric  Acid.  If  the  solu- 
tion has  acquired  a  black  color,  continue  the  addition  of  Nitric  Acid, 
drop  by  drop,  until  red  fumes  are  no  longer  evolved  and  the  Solu- 
tion assumes  a  clear  reddish-brown  color.  Finally,  add  the  remain- 
ing 40  Gm.  [old  form  6  fl.  dr.]  of  Hydrochloric  Acid  and  enough 
Distilled  Water  to  make  the  Solution  weigh  1000  Gm.,  or  measure 
[old  form  1  pint]. 

In  the  first  step  of  tlie  process,  ferrous  chloride  is  produced  ;  thus  : 

Fca  -f  4HC1  =  (FeCl2)2  +  411 

Iron      Hjdnichloric  Ferrous         Hydrogen 

Acid  Chlorido 

Ferrous  chlorides  is  converted  into  ferric  chloride  by  the  addition  of 
nitric  and  liydrochloiic  aci«ls  ;  thus  : 

6Fe(Jlg  4  GHCl  +  2nN03  =  GFeClg  +  Na^a  I   4H2O 

Ferroiii)       lIvdriKhloric         Nitric  Ferric  Nitroum  Water 

Chloride  Acid  Acid  Chloride  Dioxiili' 

If  this  solution,  wlien  fini-slird,  h;i.s  a  blackish  color,  it  is  due  to 
incomplete oxi<l:il ion,  ;iiid  llic  rmicdy  is  to  heat  it  to  boiling  in  acaj)a- 
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cious  dish,  adding  a  few  drops  of  nitric  acid  until  the  color  changes 
to  a  clear  ruby-red  and  effervescence  ceases.  If  a  brown  precipitate 
is  deposited  upon  dilution  or  standing,  deficiency  of  hydrochloric 
acid  is  indicated,  and  the  solution  must  be  heated,  and  a  few  drops  of 
the  acid  added  until  the  precipitate  is  dissolved. 

The  strength  of  this  solution  was  lowered  in  theU.  S.  P.  (8th  Eev.) 
80  as  to  make  the  percentage  of  metallic  iron  to  which  it  corresponds 
10  percent.,  instead  of  13  percent.  This  does  not  affect  the  strength 
of  tincture  of  ferric  chloride,  as  the  proportion  of  the  solution  in  the 
tincture  was  increased. 

Official  Description. — A  reddish-brown  liquid. 

Odor,  Taste,  and  Reaction. — Faint  odor  of  hydrochloric  acid  ;  an  acid,  strongly  styptic 
taste,  and  nn  acid  reaction. 

Specific  Gravity.— From  1.28n  to  1.200  at  2.5°  C.  (77°  F.). 

Tests  for  Identity. — The  diluted  Solution  yields  a  brownish-red  precipitate  with  ammonia 
water,  a  blue  one  with  potassium  ferrocyanide  T.S.,  and  a  white  one,  insoluble  in  nitrio 
acid,  with  silver  nitrate  T.S. 

Impurities  and  Tests  for  Impurities. — Zitic  or  copper.     If  the  iron  be  completely  precipi- 
tated from  a  portion  of  the  Solution  by  an  excess  of  ammonia  water,  the  filtrate  should 
be  colorless,  and  should  not  yield  a  precipitate  with  hydrogen  sulphide  T.S. 
Salts  of  the  fixed  alkaliet.     Nor  should  it  leave  a  fixed  residue  on  evaporation  and  gentle 

ignition. 
Nitric  acid.     On  adding  a  clear  crystal  of  ferrous  sulphate  to  a  cooled  mixture  of  equal 
volumes  of  concentrated  sulphuric  acid  and  a  diluted  portion  of  the  solution  (1  in  10), 
the  crystal  should  not  become  colored  brown,  nor  should  a  brownish-black  color  develop 
around  it. 
Ferrous  salts.     If  to  a  diluted  portion  of  the  Solution  (about  1  in  20)  a  few  drops  of  freshly 
prepared  potassium  ferricyanidc  T.S.  be  added,  a  pure  brown  color  should  be  produced, 
which  should  not  at  once  turn  green  or  grecnish-bluc. 
Oxyrhloride.     If  to  three   drops   of  Solution    of   Ferric   Chloride,  10  Cc.  of  tenth-normal 
sodium  thiosulphate  V.S.  be  added,  and  then  slowly  heated  to  boiling,  no  brownish-red 
precipitate  of  ferric  hydroxide  should  separate. 

Quantitative  Test. — If  10  (Jm.  of  the  Solution  be  diluted  to  measure  100  Cc,  and  11.1  Cc.  of 
this  be  introduce<l  into  a  glass-stoppered  bottle  (having  a  capacity  of  about  100  Cc), 
together  with  10  Cc.  of  water  and  2  Cc.  of  hydrochloric  acid,  and,  after  the  addition  of  i 
Gm.  of  potassium  iodide,  the  mixture  be  kept  for  half  an  hour  at  a  temperature  of  40°C. 
(104°  F.),  then  cooled,  and  mixed  with  a  few  drops  of  starch  T.S.,  it  should  require  not 
less  than  20  Cc.  of  tenth-normal  sodium  thiosulphate  V.S.  to  discharge  the  blue  or 
greenish  color  of  the  liquid  (each  Cc.  of  the  tenth-normal  sodium  thiosulphate  V.S. 
indicating  0.5  percent,  of  metallic  iron). 

Uses. — This  solution  is  occasionally  used  as  a  haemostatic ;  its 
principal  use,  however,  is  to  form,  by  dilution  with  alcohol,  the  well- 
known  tincture  of  ferric  chloride.  The  dose  is  from  one  to  two 
minims  (0.06  to  0.12  Cc). 


TINCTURA  FERRI  CHLORIDI.  U.S.    Tincture  of  Ferric  Chloride 

This  tincture  is  made  by  diluting  .S50  Cc.  of  solution  of  ferric 
chloride  with  050  Cc.  of  alcohol,  the  mi.xture  to  stand  in  a  closely 
covered  vessel  at  least  three  months  ;  it  is  then  to  be  transferred 
to  glass-stoppered  bottles  (see  i)age  351).  The  object  of  allowing 
the  mixture  to  wStand  three  months  lM>fore  it  is  to  be  used  is  to  per- 
mit the  formation  of  ethyl  chloride  and  other  similar  ethereal  com- 
pounds, the  result  of  the  action  of  the  free  acid  on  the  alcohol. 
These  ethers  are  supposed  to  give  to  the  tincture  diuretic  properties. 
If  a  brownish-red  precipitate  of  ferric  oxychloride  takes  place  u])on 
diluting  the  solution  of  ferric  chloride,  it  shows  that  the  solution 
has  not  been  properly  made,  and  is  tleficient  in  free  hydrochloric 
acid  (see  above). 
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Official  Description. — A  bright,  brownish  liquid. 

Odor,  Taste,  and  Reaction. — Slightly  ethereal  odor  ;  very  astringent,  styptic  taste ;  acid 
rcjiction. 

Specific  Gravity.— About  l.nOS  at  2r.°  C.  (77°  F.). 

Tests  for  Identity. — The  Tincture  yielils  a  brownish-red  precipitate  with  ammonia  water,  a 
l>liic  line  with  potassium  ferrocyanido  T.S.,  and  a  white  one,  insoluble  in  nitric  acid, 
with  silver  nitrate  T.S. 
After  the  Tincture  has  been  exposed  for  some  time  to  daylight,  it  yields  a  greenish  or 
greenish-blue  color  with  potassium  ferricyaniile  T.S.,  showing  the  presence  of  some 
ferrous  suit,  due  to  reiluction. 

impurities  and  Test  for  Impurities.— A'/oiV  „,!,/.  On  adiling  a  clear  crystal  of  ferrous 
sulphate  to  a  cooled  mixture  of  ecpinl  volumes  of  concentrated  sulphuric  acid  and  a  diluted 
portion  of  the  Tincture  (1  in  10),  the  crystal  should  not  become  colored  brown,  nor 
should  there  be  a  brownish-black  zone  <loveloped  aniund  it. 

Quantitative  Test. — Evaporate  2.22  (Jm.  of  the  Tincture  to  ilryncss  on  a  water  bath,  add  2  Cc.  of 
hytlrochloric  acid  and  5  Cc.  of  solution  of  hydrogen  dioxide,  and  again  evaporate  the 
mixture  to  dryness  ;  dissolve  the  residue  in  10  Cc.  of  water,  pour  the  solution  into  a  glass- 
stoppered  bottle  having  a  capacity  of  about  100  Cc,  rinsing  the  vessel  with  10  Cc.  more  of 
water,  add  1  Cc.  of  hydrochloric  acid  and  I  (Jm.  of  ])otassiuni  iodide,  and  keep  the  mix- 
ture for  half  an  hour  at  a  temperature  of  40°  C.  (104°  F.),  then  cool  and  add  a  little 
starch  T.S.  ;  it  should  require  not  less  than  18.3  Cc.  of  tenth-normal  sodium  thiosulphate 
V.S.  to  discharge  the  blue  color  of  the  liquid  (each  Cc.  of  the  volumetric  solution  used 
indicating  0.25  percent,  of  metallic  iron). 

Uses — Tincture  of  ferric  chloride  is  undoubtedly  tlie  most  impor- 
tant liquid  iron  prejiaration  that  is  used  ;  it  is  an  efficient  chalybeate, 
tonic,  and  styptic.  The  dose  is  from  ei^ht  lo  thirty  minims  (0.5  to  2 
Cc  ),  diluted  with  water  ;  it  should  be  sucked  through  a  glass  tube, 
to  prevent  injury  to  the  teeth. 

FERRI   CITRAS.  U.  S.     Ferric  Citrate 

It  ehoulfl  contain  Ferric  Citrate  corresponding  in  amount  to  not  less  than  16 
percent,  of  metallic  iron,  and  should  be  kept  in  well-stoppered  bottles,  protecteu 
from  li^'ht. 

Official  Description. — Thin,  transparent,  garnet-red  scales. 

Odor,  Taste,  and  Reaction. — Without  odor,  and  having  a  slightly  ferruginous  taste. 

Solubility. —  ]\'<ii>r.     Slowly  but  (-oinpletely  at  25°  C.  (77°  F.),  and  readily  m  hot  water,  but 
diiriinishing  in  solubility  with  age. 
Mr„h,.l.     Insoluble. 

Tests  for  Identity. — An  aqueous  solution  of  the  salt  is  not  precipitated,  but  rcnclered  darker 

in  (-olor,  by  ammonia  water. 

With  jiotassium  ferrocyanide  T.S.  the  a((ucous  solution  yields  a  bluish-green  color  or  pre- 

ci])itate,  which  is  increased  and  rendereil  ilark  blue  by  the  subsequent  addition  of  hydro- 

(^hloric  acid  (difl'crence  from  inni  mid  iiiiiiiKniiitin  citntir) 

If  Ferric  Citrate  be  heated  with  pota.ssium  hydroxide  T.S.,  it  yields  a  brownish-red  pr»- 

cipitate,  without  evolving  ammonia. 
If  an  aqueous  solution  of  the  salt  (1   in  10)   he  deprived  of  its  iron  l)y  boiling  with  an 
excess  of  potassium   hydroxide  T.S.,  ami  the   filtrate  be  slightly  acidulated  with  acetic 
aeifl,  a  portion  of  the  cooled  li(iuiil,  when  mixe<l  with  a  little  calcium  chloride  T.S.,  and 
n'.;ain  hcateil  to  Imiling.  will  grailtially  afford  a,  white  crystalline  jjrecipilate. 

Impurities  and  Tests  for  impurities.— y'ln-^x^.  Another  ]iortion  of  the  acidulated  and 
cooled  li(iuid  (see  above),  when  allowed  to  stand  for  twenty-four  hours,  should  not 
deposit  a  white  crystalline  preci])itate. 
f'iiriitiH  i,r  itiiiniitH  nf  tlif  iilhuli  iininh.  When  strongly  heated,  tlio  salt  chars,  and 
tiiially  leaves  a  ri'siduc  of  ferric  oxide,  wliicli,  when  moistened  with  hot  water,  should 
lint  show  an  alkaline  reaction  ujion  reil  litmus  paper. 

Quantitative  Test. —  If  0.555  (im.  of  Ferrii'  Citrate  be  dissolved  in  15  O.  of  water  and  2  i\:. 
of  liy<lroclilori(Mi<;id,  in  a  glass-stojijiered  flask  having  a  capacity  of  about  100  Cc,  with 
the  aid  of  a  gentle  heat,  and  if,  after  the  aildition  of  I  <im.  of  potassium  iodide,  and  se- 
curely closing  the  llask,  the  mixture  be  kept  for  half  an  hour  at  40°  C.  (104°  F.),  and 
then  eoole<l,  it  sboulfl  reipiire  not  less  than  ICi  Cc.  of  tenth-normal  sodium  thiosulphate 
V.S.  to  discharge  the  color  of  the  lifpiid.  starch  T.S.  lieing  usecl  as  in<licator  (each  Cc.  of 
the  tenth-normal  sodium  thiosulphate  \'.S.  indicating  1  percent,  of  nietallic  iron). 

Uses. — This  salt  is  very  ulnwly  soluble  in  water,  and  hence  is  not 
lar^i'ly  u.s<*d  in  making  solutions.  It  is  very  useful  in  making  pills, 
itH  .slow  solnbilily  being  an  advantage  in  ])rcventing  the  llattoning 
which  nsnally  takes  jdaee  when  a  mon'  sohible  Ibiin  is  used.  The 
dos<'  is  four  lo  twenty  grains  (0.25  to  \.'.\  (»m.). 
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FERRI  ET  AMMONIl  CITRAS.  U.S.    Iron  and  Ammonium  Citrate 

[  Ammonio- Ferric  Citratk    Soluble  Ferric  Citrate] 
It  shouM  contain  Iron  and  Ainmoniuin  Citrate  correspondinf^  in  amount  to  not 
less  than  It)  ])ercent.  of  metallic  iron,  and  should  be  kept  in  well-stoppered  bottles, 
protected  from  light. 

Preparation. — Iron  and  Ammoninni  Citrate  may  be  made  by  the 
official  process  of  ISIM),  in  whicli  a  mixtuie  of  100  Cc.  of  solution  of 
ferric  citrate  and  10  Cc.  of  ammonia  water  were  evai)orated  at  a  tem- 
lieratiire  not  exceeding;  00°  C  (140°  F. )  to  the  consistence  of  syrup, 
and  spread  on  glass  plates  to  dry. 

Prof.  J.  U.  Lloyd  moditics  this  ])iocess  with  advantage- by  using, 
instead  of  ammonia  water,  a  definite  quantity  of  ammonium  citrate 
in  solution  (see  U.  S.  DisiM'iisatory,  18th  edition,  page  610). 

Official  Description. — Thin,  tmnspnrent,  garnet-red  scales ;  deliquescent  in  moist  air. 
Odor,  Taste,  and  Reaction. — Without  odor,  and  havinjj  a  saline,  mildly  ferruginous  taste; 

n  cut  ml  reaction. 

Solubility. —  Wntrr.     Readily  and  completely. 
A/rohof.     Insoluble. 

Tests  for  Identity. — The  aqueous  solution  is  not  precipitated,  but  rendered  darker  in  color, 
by  ammonia  water. 
With  potassium  ferrocyanide  T.S.  the  solution  docs  not  afford  a  blue  color  or  precipitate, 

unless  it  be  acidulated  with  hydi-ocliloric  acid  (dirt'erence  irom  ferric  citrate). 
If  Iron   ;ind   Ammonium   Citnitc  be  heated  with  potassium   hydroxide  T.S.,  it  yields  a 

brownish-red  prcoij)it:itc,  nnd  ammonia  is  e\'olved. 
If  an  aqueous  solution  of  the  salt  ( '  in  10)  be  deprived  of  its  iron  by  boiling  with  an  excess 
of  potassium  hydroxide  T.S.,  and  the  filtrate  be  slightly  acidulated  with  acetic  acid,  a 
portion  of  the  cooled  liquiil,  when  mixed  with  a  little  calcium  cliloride  T.S.,  and  again 
heated  to  boiling',  will  i;racluallv  deposit  a  white,  crj'stalline  }>rccipitate. 

Impurities  and  Tests  for  Impurities. —  Turtnite.  Another  portion  of  the  acidulated  and 
cooRmI  liqiiiil  (see  iibove),  when  allowed  to  stand  for  twenty-four  hours,  should  not  yield 
a  white,  crystalline  precipitate. 
Citrate  or  titrtrnten  uf  the  alknU  metiilH.  When  strongly  heated,  the  salt  chars,  and 
finally  leaves  a  residue  of  fi^rric  oxide,  which,  wlicn  moistened  with  hot  water,  should 
not  show  iin  alkaline  reaction  with  red  litmus  paper. 

Quantitative  Test.— If  0..^.').')  (im.  of  the  salt  bcilissolved  in  15  Cc.  of  water  and  2  Cc.  of  hydro- 
chloric acid,  in  a  glass-stoppered  fbtsk  ha\  in^^  a  cMpacity  of  about  100  (\\,  and  if,  after  the 
addition  of  1  gm.  of  j)otassiinii  iodidu,  and  sccuri'lv  closim;  the  flask,  the  mixture  be  kept 
for  half  an  hour  at  40°  ('.  (104°  F.),  and  then  cocik-.l,  it  should  require  nr.t  less  than  16 
Cc.  of  tenth-normal  sodium  thiosulphate  \'.S.  to  discharge  the  color  of  the  liquid,  starch 
T.S.  being  used  as  indicator  (each  Cc.  of  the  tenth-normal  sodium  thiosulphate  V.S. 
in<Ucating  1  percent,  of  metallic  iron). 

Uses. — Iron  and  ammonium  citrate  is  a  useful  modification  of 
ferric  citrat<',  the  object  of  adding  the  ammonia  water  being  to  make 
the  salt  mor(^  ([uickly  soluble.  The  dose  is  four  to  twenty  grains 
(0.25to  1.3Gm.). 

LIQUOR   FERRI   CITRATIS.  IT.  S.     1S90    Solution  of  Ferric  Citrate 

An  a(|ueons  solution  of  Ferric  Citrate,  corrtisponding  to  about  7.5  percent,  of 
metallic  iron. 

Mitrir  Ol.l  form 

Solution  of  Ferric  Sulphate 1050  Qm.  lOJ  oz.  »v. 

Citric  Acid 300  Qm.  3    oz.  av. 

Ammonia  Water 880  Cc.  8J  fl.  oz. 

Water,  a  sufficient  quantity. 

To  make 1000  Qm.  10  oz.  av. 

Mix  the  Ammonia  Water  with  3000  Cc.  [old  form  30  11.  oz.]  of 
cold  Watej-,  and  the  Solution  of  Ferric  Sulphate  witli  10000  Cc.  [old 
form  G  pints]  of  cold  A>':it»'i'.  \iV\  tlie  hitter  solution  slowly  to  the 
diluted  Ammonia  Water,  with  constant  stirring.     Pour  the  mixture 


634  MANGANESE,  IRON,  AND  CHROMIUM 

on  a  wet  muslin  strainer,  and  allow  the  liquid  to  run  oflF  and  the  pre- 
cipitate to  drain.  Then  remove  tlie  moist  mass  from  the  strainer, 
mix  it  well  with  6000  Co.  [  old  form  3^  pints]  of  cold  Water,  again 
pour  it  on  the  strainer,  and  let  it  drain.  Repeat  this  washing  with 
several  successive  portions  of  cold  Water  in  the  same  manner,  until 
the  washings  cease  to  produce  more  than  a  slight  cloudiness  with 
barium  chloride  test  solution.  Then  allow  the  precipitate  to  drain 
completely,  transfer  it  to  a  porcelain  capsule,  add  the  Citric  Acid, 
and  heat  the  mixture  on  a  water-bath,  to  60°  C.  (140°  F. ),  stirring 
constantly,  until  the  precipitate  is  dissolved.  Lastly,  filter  the  liquid, 
and  evaporate  it,  at  the  above-mentioned  temperature,  until  it  weighs 
1000  Gm.  [old  form  10  oz.  av.]. 

In  this  preparation  ferric  hydroxide  is  precipitated,  ammonium 
sulphate  being  washed  out,  and  the  former  is  then  dissolved  in  citric 
acid  and  the  solution  brought  to  a  definite  strength. 

Fe23S04  +  6NH4HO  =  2Fe(OH)3  +  3(NH4)2S04 

Ferric  Sulphate  Ammonium  Ferric  Hjdroxide  Ammonium 

Hydroxide  Sulphate 

This  solution  was  dropped  at  the  last  revision  of  the  U.  S.  Pharma- 
copoeia (8th  Revision ),  but  it  is  retained  here  as  it  furnishes  a  process 
for  making  ferric  citrate.  It  is  a  dark  brown  liquid  (sp.  gr.  about 
1.250). 

Uses. — This  solution  deserves  to  be  known  better  and  used  oftener 
than  it  has  been  in  the  past.  It  keeps  well,  and  much  labor  will  be 
saved  by  the  pharmacist  if  he  will  use  it  in  all  cases  where  an  aque- 
ous solution  of  ferric  citrate  is  needed.  It  is  of  just  Iwlf  the  strength 
of  the  scaled  salt,  and  therefore  the  use  of  a  double  quantity  of  this 
solution  will  be  found  very  convenient. 

VINUM  FERRI.  U.S.    Wine  of  Iron 

This  preparation  is  made  by  dissolving  40  Gm.  of  iron  and  am- 
monium citrate  in  a  mixture  of  100  Cc.  of  syrup,  60  Cc.  of  tinc- 
ture of  sweet  orange  peel,  and  suilficient  white  wine  to  make  1000  Cc. 
It  is  used  {US  an  agreeable  chalybeate  tonic,  in  doses  of  one  to  two 
fluidrachms  (4  to  8  Cc.)  (see  page  369). 

FERRI   ET  QUININ/E   CITRAS.  U.  S.     Iron  and  Quinine  Citrate 

It  should  contain  not  less  than  11.5  percent,  of  dried  (ininiiio.  an<l  ferric  citrate 
corresprmdinK  in  amount  to  not  less  than  1^.5  percent,  of  metallic  iron.  It  should 
be  kept  in  well-s-toppered  liottles,  protected  from  lijrht. 

The  process  nf  the  U.  S.  P.  1890  is  appended,  no  process  being  given  in  the 
U.S.  P.  (8th  Rtv.). 

Metric  Old  form 

Ferric  Citrate 85  Qm.  13  <./,.  nv.  262gr. 

Quinine,    .IriM   «t    100°  f.   (212°  F.)  to    a   constant 

wrifjlit 12  Om.  1  07,.  av.  400  gr. 

Citric  Acic*       3  Qm.  2IOfrrBiD9 

Distilled  NYater,  a  HiiHi<Ment  r)iiantit,y, 

Toipiikr 100  Qm.  16oz.  av. 

l)iss()Iv<»  the  Ferric  Citrate  in  160  Cc.  [old  form  26  fl.  oz.]  of  Dis- 
tilled \VaU*r  by  heating  on  a  water-bath  at  a  tempera'ure  not  exceed- 
ing 60°  C.  (140°  F.).  To  this  solution  :id<l  the  Quinine  and  Citric 
Acid,  j)"oviously  trituratr-d  with  20  Cc.   [old  form  .'{2  11.  oz.]  of  Dis- 
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tilled  Water,  aud  stir  constantly  until  the  Quinine  and  Citric  Acid 
are  dissolved.  Lastly,  evaporate  the  solution  on  a  water-bath,  at  a 
temperature  not  exceeding  60°  C.  (140°  F.),  to  the  consistence  of 
syrup,  and  spread  it  ou  plates  of  glass,  so  that,  when  dry,  the  salt 
may  be  obtained  in  scales.  Keep  the  product  in  well-stoppered 
bottles,  protected  from  light. 

This  well  known  salt  is  simply  a  ferric  citrate  containing  quinine 
in  the  proper  quantity  to  make  a  good  medicinal  preparation.  No 
symbolic  formula  is  officially  given  to  it,  for  the  sufficient  reason  that 
it  is  not  regarded  as  a  definite  chemical  compound.  It  is  often  found 
deficient  in  quinine,  and  sometimes  with  a  cheaper  alkaloid  sub- 
stituted for  it. 

It  frequently  occurs  in  the  market  in  light  green  scales.  This  color 
is  due  to  the  use  of  ammonia  or  ammonium  citrate  with  the  view  of 
making  the  salt  more  soluble. 

Iron  and  quinine  citrate  is  not  intended  to  be  very  soluble,  the 
bitter  taste  being  much  less  perceptible  than  when  ammonia  is  com- 
bined with  the  citric  acid.  (See  Ferri  et  Quininse  Citras  Solubilis. 
page  636). 

Official    Description. — Thin,  transparent  scales,  of  a  reddish-brown  color;  slowly  deliques- 
cent. 

Odor,  Taste,  and  Reaction. — Without  odor,  and  having  a  bitter,  mildly  ferruginous  taste. 
The  aqueous  solution  of  tlie  salt  shows  an  acid  reaction  with  blue  litmus  paper. 

Solubility. —  Water.     Slowly,  but  completely  soluble  in  cold  water,  more  readily  soluble  in  hot 
water,  partially  soluble  in  alcohol.     Its  solubility  is  diminished  by  age. 

Tests  for  Identity. — ()n  the  addition  of  a  slight  excess  of  ammonia  water  the  color  of  the 
solution  is  deepened,  and  a  white,  curdy  precipitate  is  produced. 
The  filtrate  from  this  precipitate  docs  not  afford  a  blue  color  with  potassium  ferrocyanide 

T.S.,  unless  it  be  acidulated  with  hydrochloric  acid. 
Another  portion  of  the  filtrate,  heated  with  an  excess  of  potassium  hydroxide  T.S.,  de- 
posits a  brownish-red  precipitate. 
If  an  aqueous  solution  of  the  salt  (1  in  10)  be  deprived  of  its  iron  and  quinine  by  boiling 
with  an  excess  of  potassium  hydroxide  T.S.,  and  the  filtrate  slightly  acidulated  with 
acetic  acid,  a  portion  of  the  cooleil  liquid,  when  mixed  with  a  little  calcium  chloride  T.S., 
and  again  heated  to  boiling,  gradually  deposits  a  white,  crystalline  precipitate. 

Impurities  and  Tests  for  Impurities. —  Tartrate.  Another  portion  of  the  acidulated  and 
cooled  liquid,  when  allowed  to  stand  for  some  time,  should  not  deposit  a  white,  crystal- 
line precipitate. 
Citrates  or  tartrates  of  the  alkali  metals.  When  strongly  heated,  the  salt  chars,  and  finally 
leaves  a  residue  of  ferric  oxide,  which,  when  moistened  with  hot  water,  should  not  show 
an  alkaline  reaction  upon  red  litmus  paper. 

Assay. — For  the  quinine.  Introduce  1.11  Gm.  of  Iron  and  Quinine  Citrate  intoadish,  and,  with 
the  aid  of  a  gentle  heat,  dissolve  it  in  20  Cc.  of  water.  Transfer  the  solution,  together 
with  the  rinsings  of  the  dish,  to  a  separator,  allow  the  liquid  to  become  cold,  then  add 
6  Cc.  of  ammonia  water  and  10  Cc.  of  chloroform,  and  shake  the  separator  for  one  minute. 
Allow  the  liquids  to  separate,  draw  off  the  chloroformic  layer,  and  shake  the  residuary 
liquid  a  second  and  a  third  time  with  portions  of  10  Cc.  each  of  chloroform.  Allow  the 
combined  chloroformic  solutions  to  evaporate  spontaneously  in  a  tared  dish,  and  dry  the 
residue  at  100°  C.  (212°  F.)  to  a  constant  weight.  This  residue  should  weigh  not  less  than 
0.1276  Gm.  (corresponding  to  at  least  11.5  percent,  of  dried  quinine),  and  should  con- 
form to  the  reactions  and  tests  under  Qninina. 
For  the  iron.  Heat  the  aqueous  liquid,  from  which  the  quinine  has  been  removed  in  the 
manner  just  described,  on  a  water-bath,  until  the  odor  of  chloroform  and  of  ammonia 
have  disappeared,  allow  it  to  cool,  and  dilute  it  with  water  to  the  volume  of  50  Cc.  Trans- 
fei  25  Cc.  of  the  liquid  to  a  glass-stoppered  flask  having  the  capacity  of  abnut  100  Cc, 
aild  ',i  Cc.  of  hydrochloric  acid  and  1  (im.  of  potassium  iodi<le,  ami,  after  securely 
closing  the  flask,  allow  the  mixture  to  stand  for  half  an  hour  at  40°  V.  (104°  F. ).  After  it 
has  been  allowed  to  cool,  it  should  require  not  less  than  13.5  Cc.  of  tenth-normal  sodium 
thiosulphato  V.S.  to  discharge  the  color  of  the  liquid,  starch  T.S.  being  used  as  iniMcator 
(each  Cc.  of  the  tenth-normal  sodium  thiosulphato  V.S.  indicating  1  percent,  of  metallic 
iron). 

Uses. — This  is  a  valuable  tonic  combination,  and  is  particularly 
useful  in  making  i)ills,  bccau.se  of  its  slow  solubility  (see  Ferri  Ci- 
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tras).  To  supijly  the  demand  lor  a  iiioic  popular  salt,  the  soluble 
iron  and  (piinino  citrate  was  made  ollieial.  The  dose  of  the  salt  is 
from  four  to  ten  j^raiiis  (^O.LT)  to  0.()  (}m.;. 

FERRI   ET  QUININ/E  CITRAS  SOLUBILIS.  IS.    Soluble  Iron  and 

Quinine  Citrate 

It  slionld  ('(uitain  not  It'ss  than  11.5  percent,  of  dried  (|tiiiiinc,  and  ferric  citrate 
corresponding  in  amount  to  not  less  than  i;i5  percent,  of  metallic  iron.  It  should 
be  kept  in  well-stojipered  bottles,  i)rotecteil  from  light. 

The  process  of  the  U.S.  P.  1S9()  is  appended,  no  process  being  given  for  this 
scaled  salt  in  the  U.S.  P.  (Sth  Ilev.). 

Metric  Old  form 

Ferric  Citrate 85  Gm,  1.3  oz.  :iv.  262gr. 

Quinine,  drii'il  at  100°  t'.  (212°  V.)  t«  a  cdiistaut  wfiglil  1  2  Gm.  1  oz.  av.  400  gr. 

Citric  Acid 3  Gm.  210giiiins 

Ammonia  Water, 

Distilled  Water,  oach,  a  sufficient  quantity, 

To  make 100  Qm.  16  oz.  av. 

Dissolve  the  Ferric  Citrate  in  160  Cc.  [old  foi-in  26  fl.  oz.]  of  Dis- 
tilled Water,  by  heating  on  a  water  bath  at  a  temperature  not  exceed- 
ing 60°  C.  (140°  F.).  .To  this  solution  add  the  Quinine  and  Citric 
Acid  previously  tritui-ated  with  20  Cc.  [old  form  .'U  fl.  oz.]  of  Dis- 
tilled Water,  and  stir  constantly  until  the  Quinine  and  Citric  Acid 
are  dissolved.  Then  add  gradually,  and  with  constant  stirring,  HO  Cc. 
[old  form  8  fl.  oz.],  or  a  sufhcient  (luaiitity,  of  Ammonia  Mater,  so 
that,  after  the  addition  of  each  ])ortion  of  the  lattei',  the  precipitated 
Quiuine  will  be  redissolved  and  the  licpiid  acquii'c  a  greenish-yellow 
tint.  Lastly,  evai)orate  the  solution  on  a  Avatei-bath,  at  a  tempera- 
ture not  exceeding  (50°  C.  (140°  F. ),  to  the  consist<mce  of  syru]),  and 
spread  it  on  plates  of  glass,  so  that,  when  dry,  the  salt  may  be  ob- 
tained in  scales. 

Kex'p  the  pioduct  in  well -stoppered  bottles,  protected  IVom  light. 

Official  Description. — Tliin,   trnnsinirent  .xcales,  of  a  greenish,  golilen-.vellow  eolor  ;  ilelique.s- 

rent. 
Odor,  Taste,  and  Reaction. — Willmut  odor,  and  liaving  a  liitter,  miliily  ferruginous  taste; 

slightly  acid  rcactinn. 
Solubility.^  W'kI,  r.      Kajiidlv  and  conii)lete]y  soluhle  in  eold  water. 

Mr,.l„.l.      I'artially  sidul)ie. 
Tests  for  Identity.— ^On  the  addition   of  a  flight   excess  of  anunonia  water  the  color  of  the 

liquiii  is  (h'cjiened,  and  a  wliite,  curdy  iirecii)itate  is  ])ro(luced. 
With  ]>ota.-siinn   ferrocyanide  T.S.  a   portion  of  the  tiKrate  from   this  precipitate  docs  not 

yicdd  a  Mue  color  or  pn'<il)ttate,  unless  it  he  acidulated  with  liydrochlorie  acid. 
W'hi'n  heateil  with  ]>olassimii  hydrn\id<- 'I'.S..  the  salt  atVords  a  hrownish-red  precipitate,  and 

ainuionia  is  evoh ccl. 
If  an  aqueous  solution  of  lliesalt  (1    in   10)  he  deprived  of  its  iron  and  quinine   hy  hoiling 

with  an  excess  of  potassium  hydroxiih' 'I'.S..  and   the  filtrate  he  slightly  a.ididaled  with 

acetic  acid,  a  portion  of  the  ci'xdeil  li(|uid.  wlieu  mixed  with  a  little  calcium  chloride  T.S. , 

.'iiirl  au'ain  liealrMl  tohoiling,  will  gradually  dejxisit  a  white,  erystalline  i)reeipil»ite. 
Impurities  and  Tests  for  Impurities.— 7V(^/V<f^.     Another  portion  of  the  acidulated  and 

.ooled  li(|uid.  when  allowed  to  stand  for  twenty-four  hours,  should  not  give  a  white,  crys- 
talline jireciiutate. 
Cltnilrs  ,„■  i,iih<iir„  „f  thr  ulknll  niriiih.     Wlien  slnmgly  hcate.1.  the  .«aU  ehar.s.  and  finally 

leavcM  a  residue  of  ferric^  oxide,  wliich,  when  moistened  with   hot  water,  sliould  not  show 

an  alkaline  ren<'tion  upon  red  litmus  jiaper. 
Assay.- Soluhle  Iron  anil  Quinine  Citrate,  when  a.ssayed   for  (^linine  anil   Iron  hy  the  method 

(jescrihed  under  Foii  il  QiiiiiiiKf  CitriiH,  .xhould  refq)ond  to  the  same  rcquireu\ents  a.s  the 

latter. 

Uses. — TIlis  is  the  solultle  jnrm  of  iron  and  (|iiiniiie  citrate,  and  is 
preferred  I»y   pharmacists  when  snlnlions    are    needed    (|iiickly.      li 
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diff'ers  from  llie  suit  considered  ou  page  G34  only  in  containing  am- 
monia.    Tlie  dose  is  the  same. 

VINUM   FERRI  AMARUM.  U.S.     Bitter  Wine  of  Iron 

This  wine  is  made  by  dissolving  50  Gm.  of  soluble  iron  and  qui- 
nine citrate  in  500  Cc.  of  white  wine,  and  adding  GO  Cc.  of  tincture 
of  sweet  orange-peel,  300  Cc.  of  syruj),  and  suliicient  white  wine  to 
make  1000  Cc.  (see  j»ag<i  369),  It  is  u.sed  a«  a  mild  f(Miuginous  tonic, 
in  doses  of  two  to  four  teasp«jonfuls  (<S  to  16  Cc. ). 

FERRI   ET  STRYCHNIN/E  CITRAS.   L .  S.     Iron  and  Strychnine  Citrate 

It  should  contain  not  less  than  0.9  nor  more  than  1  percent,  of  strychnine,  and 
ferric  citrate  corresponding  in  amount  to  not  less  than  lO  percent,  of  metallic 
iron.     It  should  he  kept  in  \vell-stopi)ered  Ijottles,  protected  from  light. 

No  process  was  given  in  the  U.  S.  P.  (8th  Rev.)  for  this  salt ;  the  process  of  the 
U.  S.  P.  1890  is  appended. 

Metric  Old  form 

Iron  and  Ammonium  Citrate 98  Qm.  4'.t()  trniins 

Strychnine 1   Qm.  5  {^rain.s 

Citric  Acid 1   Qm.  5  grains 

Distilled  Water 120  Cc.  11  fl.  dr. 

To  make , 100  Gm.  500  grain.s 

Dissolve  the  Iron  and  Ammonium  Cilrate  iri  100  Cc.  [old  form  0  i\. 
dr.]  of  Distilled  AVater,  and  the  Strychnine,  together  with  the  Citric 
Acid,  in  20  Cc.  [old  form  2  11.  di.]  of  Distilled  Walei-.  Mix  the  two 
solutions,  evapoi'ate  the  mixtuje  by  means  of  a  water-l)atli  at  a  tem- 
perature not  exceeding  60°  C.  (140°  F. ),  to  the  consistence  of  syruj), 
and  si)read  it  on  plates  of  glass,  so  that,  when  dry,  the  salt  may  be 
obtaiiied  in  scales.  Keep  the  product  in  well-stoppered  bottlers,  pro 
tecteil  from  light.     This  salt  contains  1  percent,  of  strychnine. 

Official  Description.— Thin,  transparent  .scales,  varying  in  color  from  garnet-rctl  to  yellowish- 
brown  ;   i|<lii|iicseent  in  nmist  air. 

Odor,  Taste,  and  Reaction. — Without  odor;  bitter,  slightly  ferruginous  taste;  slightly  acid 
reaction. 

Solubility. —  Wuier.     Readily  and  completely  soluble. 
Alr„/,of.     Partially  .soluble. 

Tests  for  Identity. — The  aqueous  solution  of  Iron  and  Strychnine  Citrate  is  not  immediately 
precipitated,  but  rendered  darker  in  color,  by  aniiiionia  water. 
With  i)ota.-isiuni  fcrrocyanide  T.S.  the  aqueous  solution  does  not  yield  a  blue  color  or  pre- 
cipitate, unless  it  be  acidulated  with  hydrochloric  acid. 
On  heating  with  potassium    hydroxide  T.S.,  the  salt  affords  a  brownish-red  precipitate,- 

evolving  ammonia. 
If  .-in  aqueous  solution  of  the  salt  (1  in  10)  be  deprived  of  its  iron  and  strychnine  by  boil- 
ing with  an  excess  of  jjotassium  hydroxide  T.S.,  and  the  filtrate  be  slightly  aci<lulated 
with  acetic  acid,  a  jxirtion  of  the  cooled  liquid,  when  mixed  with  a  little  calcium  chloride 
T.S.,  and  a'_'aiii  heated  to  boiling,  will  gradually  dcjjosit  a  white,  crystalline  j)reeipitate. 

impurities  and  Tests  for  Impurities.— '/V/Werr^-.  Another  portion  of"  the  acidulated  ami 
cooled  licjuid,  when  allowed  to  stand  for  twenty-fouf  hours,  should  not  deposit  a  white, 
erystalline  pre'-ijiitate. 
CitriiliH  or  liiilriiliH  iif  ihr  ii//,-iili  miliilx.  When  strongly  lieafed,  the  salt  chars,  and  finally 
leaves  a  residue  of  ferric  oxide,  which,  when  moistened  with  hot  water,  shoulil  not  show 
an  alkaline  reaction  with  red  litmus  ])aper. 

Assay. —  /•'<.(•  the  Ktii/rluiiiif.  l)iss(dvc  4.44  (im.  of  Iron  and  Strychnine  Citrate,  in  a  separator, 
in  15  Cc.  of  water,  aild  5  Cc.  of  ammonia  water  and  10  Cc.  of  Chloroform,  and  .shake  the 
separator  for  one  minute.  .Mlow  the  Tniuids  to  separate,  draw  otT  the  i-hloroformie  layer, 
and  shake  the  resicluary  liijuid  a  sc-ond  and  a  third  time  with  ])ortions  of  1(1  Ce.  each  of 
chloroform.  Allow  the  combined  elil<iroformi<- li(iuids  to  cvajiorate  sjiontaneouslv  in  a 
tared  dish,  and  dry  the  residue  at  100°  ('.  (212°  F. )  to  a  constant  weight.  This  fesi.lue 
should  weigh  not  less  than  0.04  (O.O.S'.l'.t)  (im.,  nor  more  than  0.0444  «im.  (corresponding 
to  not  less  than  0.9  nor  more  than  1  percent,  of  strychnine),  and  should  respond  to  the 
reactions  and  tests  given  under  tSlryrJinina. 
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For  the  iron.  Heat  tlio  aquooiis  liquid,  from  which  the  strychnine  has  been  removed  in 
the  manner  just  described,  on  a,  water-bath,  until  the  odors  of  chloroform  and  of  am- 
monia have  disappeared,  allow  it  to  cool,  and  dilute  it  with  water  to  the  volume  of  100 
Cc.  Transfer  25  Cc.  of  the  liquid  to  a  glass-stoppered  flask  having  the  capacity  of  about 
100  Cc,  add  4  Cc.  of  hydrochloric  acid  and  1  Gm.  of  potassium  iodide,  and,  after  securely 
closing  the  flask,  allow  the  mixture  to  stand  for  half  an  hour  at  40°  C.  (104°  F.).  After 
it  h.as  been  allowed  to  cool,  it  should  require  not  less  than  32  Cc.  of  tenth-normal  sodium 
thiosulphate  V.S.  to  discharge  the  color  of  the  liquid,  starch  T.S.  being  used  as  indi- 
cator (each  Cc.  of  tenth-normal  sodium  thiosulphate  V.S.  indicating  one-half  percent, 
of  metallic  iron). 

Uses. — This  salt  is  used  as  a  bitter  ferruginous  tonic,  in  doses  of 
two  to  five  grains  (0.12  to  0.3  Gm.). 

QLYCERITUM    FERRI,    QUININ/E    ET    STRYCHNIN/E    PHOSPHATUM. 
U.S.    Glycerite  of  the  Phosphates  of  Iron,  Quinine  and  Strychnine 

This  glj'cerite  is  made  by  dissolving  80  Gm.  of  soluble  ferric  phos- 
phate, 104  Gm.  of  quinine,  and  0.8  Gm.  of  strychnine  in  200  Cc  of 
phosphoric  acid,  500  Cc  of  glycerin,  and  sufficient  water  to  make 
1000  Cc  (see  page  308). 

It  was  introduced  into  the  present  Pharmacopoeia  and  is  used  as  a 
stock  solution,  from  which  the  Syrup  of  Iron,  Quinine,  and  Strych- 
nine Phosphates  may  be  readily  made  extemporaneously  by  adding 
to  it  three  parts  of  syrup.  The  glycerite  is  more  permanent,  not 
darkening  or  precipitating  as  readily  as  the  syrup. 

ELIXIR  FERRI,  QUININ/E  ET  STRYCHNIN/E  PHOSPHATUM.  U.S. 
Elixir  of  the  Phosphates  of  Iron,  Quinine  and  Strychnine 

This  elixir  is  prepared  by  dissolving  8.75  Gm.  of  quinine  and  0.275 
Gm.  of  strychnine  in  60  Cc.  of  alcohol,  and  adding  2  Cc.  of  phos- 
phoric acid,  350  Cc.  of  aromatic  elixir,  a  solution  of  ammonium  ace- 
tate, then  enough  aromatic  elixir  to  measure  880  Cc,  and  finally  120 
Cc  of  a  solution  containing  17.5  Gm.  of  soluble  ferric  phosphate 
(see  page  318). 

SYRUPUS   FERRI,   QUININ/C   ET   STRYCHNIN/C   PHOSPHATUM.  U.S. 
Syrup  of  the  Phosphates  of  Iron,  Quinine  and  Strychnine 

[E.\ston's  Syrup] 
This  is  made  by  adding  250  Cc.  of  the  glycerite  (see  above)  to  suf- 
ficient syrup  to  make  1000  Cc.  On  keeping,  it  gradually  deposits  a 
precipitate  which  contains  a  portion  of  the  alkaloids,  it  should  there- 
fore only  be  made  as  wanted.  The  dose  is  one  or  two  teaspoonfuls 
(4  to8Cc). 

FERRI   ET  AMMONII  SULPHAS.  US    Ferric  Ammonium  Sulphate 

FeNH4  (S04)2  +  I2H2O  ^  478.69 
[Ammonio-Fkrrk-  Alum      Ammonio-Frrrk'  St'i,rH.\TE      Iron  A.mmonuim  Au'm] 
It  .shonld  cniitain,  i?i  the  unefllorcsrod  coiKlition,  99.5  percent,  of  pure  Ferric 
AmrnoniuiTi  Sulphate,  and  not  less  than  W.h  jwrcent.  of  metallic  iron.     It  should 
be  k<'pt  in  \v('ll-Htop[)ered  bottles,  protected  from  linht. 

Preparation. — Ammonio-ferric  abnn  may  be  made  by  the  process 
formerly  ofFicial  : 

Take' of  Solution  of  Tersulphate  of  Iron  2  pints,  Sulphate  of  Am- 
monium 4^  oz.  troy.     Heat  the  Sobition  of  Tersulphate  of  Iron  to 
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the  boiling  point,  add  the  Sulphate  of  Ammonium,  stirring  until  it 
is  dissolved,  and  set  the  liquid  aside  to  crystallize.  Wash  the  crys- 
tals quickly  with  very  cold  water,  wrap  them  in  bibulous  paper,  and 
dry  them  in  the  open  air. 

Fe23S04  +   (NH4)2S04  =  2FeNH4(S04)2 

Ferric  AmmoDium  Ammonio-ferric 

Sulpbatu  Sulphate  Sulphate 

It  is  well  to  choose  the  cold  winter  weather  to  prepare  this  salt,  if 
it  is  possible  to  make  a  choice,  as  handsome  crystals  may  then  be 
obtained  with  little  labor.  This  compound  is  not  very  stable,  melt- 
ing oftentimes  in  hot  summer  weather  in  its  water  of  crystallization. 

Official  Description. — Pale  violet,  octahedral  crystals  ;  eflSorescent  on  exposure  to  the  air. 

Odor,  Taste,  and  Reaction. — Without  odor,  and  having  an  acid,  styptic  taste ;  an  acid 
reaction. 

Solubility.— IVafer.     In  2.7  parts  at  25°  C.  (77°  F.),  and  in  0.8  part  of  boiling  water. 
Alrohol.     Insoluble. 

Tests  for  Identity. — When  strongly  heated,  the  crystals  fu'se,  lose  their  water  of  crystalli- 
zation, expand,  and  finally  leave  a  pale  brown  residue. 
The  aqueous  solution  of  the  salt  yields  with  potassium  ferrocyanide  T.S.  a  blue  precipi- 
tate, and  with  barium  chloride  T.S.  a  white  precipitate  insoluble  in  hydrochloric  acid. 
With  potassium  hydroxide  T.S.  Ferric  Ammonium  Sulphate  yields  a  brownish-red  precipi- 
tate, and  if  the  mixture  be  heated,  ammonia  gas  is  evolved. 

Impurities  and  Tests  for  Impurities. — Aluminum.  If  the  iron  be  wholly  precipitated  from 
a  solution  of  the  salt  by  treating  it  with  an  excess  of  potassium  hydroxide  T.S.,  the 
resulting  filtrate,  when  neutralized  with  hydrochloric  acid,  and  then  mixed  with  am- 
monia water,  should  not  yield  a  white,  gelatinous  precipitate. 
Chlorides.  The  addition  of  3  Cc.  of  nitric  acid  to  30  Cc.  of  a  solution  of  the  salt  (1  in  20), 
followed  by  a  few  drops  of  silver  nitrate  T.S.,  should  not  produce  any  turbidity. 

Quantitative  Test. — If  0.555  Gm.  of  the  uneflfloresced  crystals  of  the  salt  be  dissolved  in  15 
Cc.  of  water  and  2  Cc.  of  hydrochloric  acid,  in  a  glass-stoppered  flask  having  a  capacity 
of  about  100  Cc,  and  if,  after  the  addition  of  1  Gm.  of  potassium  iodide,  and  securely 
closing  the  flask,  the  mixture  be  kept  for  half  an  hour  at  40°  C.  (104°  F.),  and  then 
cooled,  it  should  require  not  less  than  11.5  Cc.  of  tenth-normal  sodium  thiosulphate  V.S. 
to  discharge  the  color  of  the  liquid  (each  Cc.  of  the  tenth-normal  sodium  thiosulphate 
V.S.  indicating  1  percent,  of  metallic  iron). 

Uses. — Iron  alum  is  used  as  a  styptic  in  saturated  solution.  It 
partakes  more  of  the  characteristics  of  an  alum  than  of  an  iron  salt. 
The  dose  is  eight  grains  (0.5  Gm.). 

FERRI   ET   AMMONII   TARTRAS.   U.  S.    Iron  and   Ammonium  Tartrate 

[Ammonio-Ferric  Tartrate] 

It  should  contain  Iron  and  Ammonium  Tartrate  corresponding  in  amount  to 
not  less  than  13  percent,  of  metallic  iron,  and  should  be  kept  in  well-stoppered 
bottles,  protected  from  light. 

A  process  for  making  this  salt  will  be  found  in  the  third  edition  of 
this  work  on  page  673.  No  process  is  given  in  the  U.  S.  P.  (8th  Rev. ). 
Theoretically,  this  salt  is  supposed  to  have  the  following  composi- 
tion :  2(Fe6)NH4.C4H40e  +  3H2O.  The  formula  indicates  a  double 
tartrate,  in  which  the  two  basylous  hydrogen  atoms  have  been  sub- 
stituted by  the  iron  and  ammonium  radical.  The  scaled  salts  are, 
however,  not  definite  compounds. 

The  object  in  this  process  is  to  form  a  compound  in  which  ferric 
hydroxide  is  made  soluble  by  acid  ammonium  tartrate,  and  the  double 
salt,  iron  and  ammonium  tartrate,  is  produced. 

Official  Description. — Thin,  transparent  scales,  varying  in  color  from  garnet-red  to  reddish- 
brown  ;  slightly  deliquescent  in  the  air. 

Odor,  Taste,  and  Reaction.— Without  odor;  swceti.^h,  slightly  ferruginous  taste;  acid 
reaction. 
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Solubility. —  Water.     Very  soluble. 
A /mho/.      Insoluble. 

Tests  for  Identity. — An  aqueous  solution  of  Iron  nnd  Aniinoniuin  Tartrate  is  not  precipitated, 
but  ri'iiclLTC'd  darker  in  color,  by  aiiinionia  water. 
AVitli  potassium   ferrocyanide  T.S.  tlie  solution  does  not  yield  a  blue  color  or  precipitate, 

unless  it  be  acidulated  with  hydro('hlori(!  ai-id. 
If  Iron  and  Amuionium  Tartrate  be  liented  with  potassium  hydroxide  T.S.,  it  yields  a 

brownish-red  i)recii)itate,  and  aminoniM  is  evolved. 
If  an  aqueous  solution  of  the  salt  ( 1  in  10)  be  deprived  of  its  iron  by  boiling  with  an  excess 
of  jiiitassium  hydroxide  T.S.,  the  filtrate,  when  slightly  acidulated  with  acetic  acid,  will 
giadually  deposit  a  white,  crystalline  precipitate. 

Impurities  arid  Tests  for  Impurities. — I'/irairx  <>,■  turtmUft  i,f  ilw  alkitli  mpinlH.  When 
strongly  heated,  the  salt  chars,  emits  fumes  having  the  odor  of  burning  sugar,  and  finally 
leaves  a  residue  of  ferric  oxide,  which,  wlien  moistened  with  hot  water,  should  not  show 
an  alkaline  reaction  upon  red  litmus  paper. 

Quantitative  Test. — If  0.55.5  Gm.  of  the  dry  salt  be  dissolved  in  15  Cc.  of  water  and  2  Cc.  of 
hydrocliloric  acid,  in  a  glass-stoppered  flask  having  a  capacity  of  about  100  Uc,  and  if, 
after  the  addition  of  1  dim.  of  potassium  iodi<lc,  and  securely  closing  the  flask,  the  mixture 
be  kept  for  half  an  hour  at  40°  ('.  (104°  F.),  and  then  cooled,  it  should  require  not  less  than 
1.3  Cc.  of  tenth-normal  sodium  thiosulphate  V.S.  to  discharge  the  color  of  the  liquid,  starch 
T.S.  being  used  as  indicator  (eacdi  Cc.  of  the  tenth-normal  sodium  thiosulphate  V..S.  indi- 
cating 1  percent,  of  metallic  iron). 

Uses, — This  preparation  is  a  mild  chalybeate,  the  dose  being  four 
to  thirty  grains  (0.25  to  2  Gm.). 

FERRI  ET  POTASSII   TARTRAS.  IT.  8.     Iron  and  Potassium  Tartrate 

[Potassio-Feuric  Tartrate] 

It  should  rontain  Iron  and  Potassium  Tartrate  correspondiiio;  in  amount  to  not 
less  than  15  percent,  of  metallic  iron,  and  should  be  kept  in  well-stoppered  bottles, 
protected  from  light. 

No  process  is  given  in  the  IJ.  S.  P  (8th  Rev.)  for  this  scaled  salt; 
the  process  of  the  U.  S.  P.  1800,  will  be  found  in  the  third  edition  of 
this  work,  page  G74.  The  hydrogen  in  the  acid  potassinin  tartrate 
in  this  compound  is  replaced  by  iron,  so  that  a  double  salt  like 
potassium  and  sodium  tartrate  is  produced. 

Official  Description, — Thin,  transparent  scales,  varying  in  color  from  garnet-red  to  reddish- 
brown  ;  slightly  dclicjuesccnt  in  the  air. 

Odor,  Taste,  and  Reaction. — Without  odor,  and  having  a  sweetish,  ferruginous  taste ;  neu- 
tral reaction. 

Solubility. —  Wniir.     Very  soluble. 
Alr„l„./.     Iiis,,lublc. 

Tests  for  Identity. — When    stnmgly   heated,   the    salt   chars,   emits   fumes  having    an   odor 

res('Uililiiig  that  of  burning  sugar,,  and   linally   leaves  a  dark  brown   residue,  having  a 

strongly  alkaline  reaction,  and  ellervescing  with  acids  (distinction  from  inm  miil  iniiiiii)- 

niuni  Inrliiili). 

An  aqueous  solution  of  Inm  and   Potassium  Tartrate  is  not  precipitated,  but  rendered 

darker  in  color,  by  ammonia  water. 
With  potassium   ferrocyanide  T.S.  th(^  solution  does  not  atl'onl  a  blue  color  or  precipitate, 

unless  it  Im-  acidulated  with  hydrochloric  acid. 
When  heated  with  jxitassiuin  hydroxide  T.S.,  the  sjdt  yields  n  brownish-red  precipitate. 
If  an  aqueous  solution   of  the  salt    (1  in  10)    be  dcjirivcd   of  its   inm  by  boiling  with  an 
excess  of  potassium   hydroxicle  T.S.,   the  liltrate,  when   slightly  acidulated  with  acetic 
acid,  will  gradually  d<'posit  a  white,  crvstalline  ])reci]iit;ite. 

Quantitative  Test.— If  0.555  (im.  of  the  diy  salt  be  dissolved  in  15  Cc.  of  water  and  2  Cc. 
of  hydrochloric  acid,  in  a  glass-stojijiered  flask  having  a  cai)acity  of  about  100  Cc,  and 
if,  ai"ter  the  addition  of  1  (!m.  <t{  potassium  iodide,  ami  securely  closing  the  flask,  the 
mixture  be  kept  for  half  an  hour  at  40°  ('.  (104°  1''.),  and  then  cooled,  it  should  require 
not  less  than  15  Cc.  of  tenth-normal  sodium  thiosulphate  V.S.  to  discharge  the  cohu"  of 
tlw  li(|uir|,  slarcdi  T.S.  being  usecl  as  indicator  (each  Co.  of  tenth-normal  sodium  thio- 
sulphati^  \'.S.  indicating  1  jiercent.  of  metallic^  iron). 

Uses. — Tliis  is  a  mihl  fcn-iiginons  tniii<',  and  is  gi\ en  in  do.ses  of 
four  to  lliirly  grains  (O.L'o  1o  2  (iin.  ). 

'^riic  French  u.sc  this  salt  by  making  il  into  an  olive  Hha])ed  ball,  to 
whicli  a  loop  of  string  is  attached  ;  a  lead  |)cncil  or  any  comcnient 
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stick  is  ruu  through  the  loop,  aud  the  bull  suspended  over  a  glass 
containing  wine  or  water,  at  such  a  height  as  to  dip  into  the  liquid, 
so  as  to  dissolve  the  necessary  quantity  ;  the  liquid  is  soon  impreg- 
nated with  the  iron  salt,  and  a  second  dose  is  prepared  like  the  first 
by  refilling  the  glass.  This  form  is  called  ^'- BonJe  de  3Iars,^^  and  fur- 
nishes a  ready  method  of  obtaining  a  mild  chalybeate  draught. 

FERRI   HYDROXIDUM.  U.S.     Ferric  Hydroxide 

Fe  (OH)  3  =  106.14 

[Ferri  Oxidum  Hydratum,  Pharm.  1890      Ferric  Hydrate    Hydrated  Oxidb 

OF  Iron] 

Metric  Old  furm 

•Solution  of  Ferric  Sulphate 100  Cc.  10    fl.  oz. 

Ammonia  Water 138  Cc.  133  fl.  oz. 

Water,  a  sufficient  quantity 

To  the  Ammonia  Water,  previously  diluted  with  500  Cc.  [old  form 
3  pints]  of  cold  Water,  add,  with  constant  stirring,  the  Solution  of 
Ferric  Sulphate,  previously  diluted  with  1000  Cc.  [old  form  6  pints] 
of  cold  Water.  As  soon  as  the  precipitate  has  subsided,  draw  off 
the  clear  liquid  by  means  of  a  siphou,  then  mix  the  precipitate  inti- 
mately with  about  1000  Cc.  [old  form  6  pints]  of  cold  AVater,  again 
draw  off  the  clear  liquid  after  subsidence  of  the  precipitate,  and 
repeat  this  operation,  until  a  portion  of  the  decanted  liquid  gives  not 
more  than  a  slight  cloudiness  with  barium  chloride  test  solution. 
Finally,  transfer  the  precipitate  to  a  wet  muslin  strainer,  and,  after 
it  has  drained,  mix  it  with  sufficient  cold  Water  to  make  the  mixture 
weigh  300  Gm.  [old  form  30  oz.  av.]. 

Ferric  Hydroxide,  thus  prepared,  is  a  brownish-red  magma,  wholly  soluble  in 
hydrochoric  acid  without  effervescence. 

When  Ferric  Hydroxide  is  to  be  made  in  haste,  for  use  as  an  an- 
tidote, the  washing  may  be  performed  more  quickly,  though  less 
perfectly,  by  transferring  the  precipitate  at  once  to  a  wet  muslin 
strainer,  pressing  forcibly  with  the  hands,  until  no  more  liquid  passes, 
and  then  adding  enough  Water  to  make  the  whole  weigh  about  300 
Gm.  [old  form  30  oz.  av.]. 

Note. — The  ingredients  for  preparing  Ferric  Hydroxide  as  an 
antidote  should  always  be  kept  on  hand  in  bottles  containing,  respec- 
tively, 200  Cc.  [old'  form  (J  tl.  oz.]  of  the  Solutiou  of  Ferric  Sid- 
phate,  and  270  Cc.  [old  form  8|  fl.  oz.]  of  Ammonia  Water. 

The  reaction  is  as  follows  : 

Fe23S04  +  6NH4HO  =  2Fe(OH)3  -f  3(NH4)2S04 

IVrric  Aiiiiiii>niuiii  Ferric  Aiumunium 

Sulplmto  Hydroxide  Hy<lr(ixide  Sulphate 

Ammonia  water  is  preferred  as  the  precii>itant,  because  an  excess  is 
easily  detected  by  tlie  odor,  aud  the  salt  formed  is  readily  washed  out. 

Uses. — This  compound  is  used  as  the  basis  in  ])i'eparing  several 
iron  salts,  citrate,  tartrate,  etc.,  aiul  also  as  the  antidote  to  poisoning 
by  arsenic.  For  the  lattei-  ]Mirpose  it  sliould  be  administered  fi*eely. 
It  acts  by  producing  insoluble  ferrt>us  arsenate. 

4Fe(OH)3  +  AS2O3  --  Fe3(As04)a  +  Fe(HO)a  +  5HaO 

Ferric  Arsenic  FcrrmiH  FerrouH  Water 

Hydroxide  Trioxide  An«eiiutu  Hydroxida 

41 
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It  should  never  be  kept  on  hand,  as  it  decomposes  even  when  kept 
under  water  ;  the  ingredients  should  always  be  kept  already  weighed 
out,  placed  in  suitable  bottles,  and  in  an  accessible  and  well  knoumplace 
in  the  store,  so  that  if  wanted  quickly  for  an  antidote  it  can  be  made 
without  the  unnecessary  loss  of  a  moment's  time. 

FERRI  HYDROXIDUM  CUM  MAQNESII  OXIDO.  U.S.    Ferric  Hydroxide 
with  Magnesium  Oxide 

[Ferri   Oxidum   Hydratum   cum   M.\gne.sia,    Pharm.  1890      Arsenic  Antidote 
Ferric  Hydrate  with  Magnesia] 

Metric  Old  form 

*  Solution  of  Ferric  Sulphate 40  Cc.  1  fl.  oz  3  fl.  dr. 

Magnesium  Oxide 10  Qm.  154  grains 

Water,  a  sufficient  quantity 

Mix  the  Solution  of  Ferric  Sulphate  with  125  Cc.  [old  form  3f  fl. 
oz.]  of  Water,  and  keep  the  liquid  in  a  large,  well- stoppered  bottle. 
Rub  the  Magnesium  Oxide  with  cold  Water  to  a  smooth  and  thin 
mixture,  transfer  this  to  a  bottle  capable  of  holding  about  1000  Cc. 
[old  form  2  pints],  and  fill  it  with  Water  to  about  three-fourths  of 
its  capacity.  "W' hen  the  preparation  is  wanted  for  use,  shake  the 
Magnesium  Oxide  mixture  to  a  homogeneous,  thin  magma,  add  it 
gradually  to  the  diluted  Solution  of  Ferric  Sulphate,  and  shake  them 
together  until  a  uniform,  smooth  mixture  results. 

Note. — For  the  rapid  preparation  of  this  antidote  to  arsenical 
poisoning,  the  diluted  Solution  of  Ferric  Sulphate,  and  the  mixture 
of  Magnesium  Oxide  with  Water,  should  always  be  kept  on  hand,  in 
separate  bottles,  ready  for  immediate  use. 

Uses. — This  preparation  furnishes  a  ready  and  efficient  antidote 
against  arsenic  poisoning.  Ferric  hydroxide  is  produced  when  the 
mixture  of  magnesium  oxide  is  added  to  the  diluted  solution  of  ferric 
tersulphate,  and,  as  the  magnesium  oxide  is  in  excess  and  acidity 
thus  prevented,  no  harm  can  result  from  not  separating  the  by-prod- 
ucts of  the  reaction.  It  contains  in  addition  magnesium  sulphate 
and  hydroxide.  It  has  been  shown  that  no  soluble  compound  with 
arsenic  is  formed  when  it  is  used  as  an  antidote  ;  the  presence  of  the 
magnesium  salts,  from  a  therapeutical  point  of  view,  is  not  objection- 
able, and  it  is  prefened  to  ferric  hydroxide. 

FERRI  HYPOPHOSPHIS.  U.  S.     Ferric  Hypophosphite 

Fe(rH202)3=^  249.09 

It  should  contain  not  less  than  98  percent,  of  pure  Ferric  Hypophosphite  [  (PHa 
0.0) aPe],  a7id  should  be  kept  in  well-stoppere«i  bottles. 

Preparation. — This  is  among  the  hyi)ophosphites  brought  into 
notice  in  consecjuence  of  their  recommendation  by  Dr.  Churchill  in 
the  treatment  of  jdithisis,  in  which  they  were  thought  to  be  useful 
by  the  introduction  of  ])hosj)horus  into  the  system.  This  particular 
salt  may  be  considered  ])referab]e  to  others  when  a  marked  condition 
of  anieinia  indiciit<'s  a  deficiency  of  iron  in  tlie  tissuCvS.  It  nuiy  be 
made  by  the  action  of  hyi><>i)lios])horous  acid  on  ferrous  carbonate 
formed  by  ])n'('ipita1ion  from  ferrous  sulj)hate  ;  but,  ;is  some  difficulty 
ha«  been  found  in  obtaining  this  acid  perfectly  pure,  preference  has 
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been  given  to  the  plun  of  double  decomposition.  This  salt  may  be 
made  by  causing  ferrous  sulphate  and  calcium  hypophosphite  to  react 
on  each  other  in  molecular  proportions  represented  by  t.so  grains  of 
crystallized  ferrous  sulphate  and  3lif)  grains  of  commercial  hypophos- 
phite,— in  the  latter  an  allowance  of  10  percent,  being  made  for  im- 
purities ordinarily  found  in  that  sjilt.  These  quantities  will  yield 
320  grains  of  ferric  hypophosphite,  and  the  reaction  will  be  repre 
seuted  by  the  following  formula  : 

Ca(H2P02)2  +  FeS04  =  CaS04  +  Fe(H2P02)2 

Calcium  Ferrous  Citlciuin  FerrouH 

Uypophosphite  Sulphate  Sulphate  HypophoKphite 

Calcium  sulphate  is  precipitated,  and  ferrous  hypophosphite  is 
held  in  solution.  Jn  this  condition  the  salt  is  a  ferrous  compound  ; 
but  on  evaporation  the  ferrous  salt  becomes  ferric,  and  acquires  the 
properties  detailed  in  the  Pharmacopoeia. 

Official  Description. — A  white,  or  grayish-white  powder ;  permanent  in  the  air. 
Odor  and  Taste. — Oiiorless  and  nearly  tasteless. 

Solubility.— U'«*f/-.     In  2300  parts  at  25°  C.  (77°  F.),  and  in  1200  parts  of  boiling  water; 
more  readily  in  the  presence  of  hypophosphorous  aciil,  or  in  a  warm,  concentrated  solution 
of  an  alkali  citrate,  forming  with  the  latter  a  green  solution. 
Tests  for  Identity. — When  strongly  heated  in  a  dry  test-tube,  the  salt  evolves  spontaneously 
inflammable  hydrogen  phosphide  gas,  and,  gn  complete  ignition,  leaves  a  residue  of  ferric 
pyrophosphate. 
Ferric  Hypophosphite  is  readily  oxidized  by  nitric  acid  or  other  oxidizing  agents. 
Impurities  and  Tests  for  Impurities.— fV(r6c.Hf((e.     If  to  1  Gm.  of  the  salt  10  Cc.  of  acetic 
acid  be  added,  no  effervescence  should  occur. 
If  the  mixture  be  subsequently  heated  to  boiling,  the  filtrate  should  respond  to  the  fol- 
lowing tests  : 
The  addition  of  a  few  drops  of  silver  nitrate  T.S.  to  a  portion  of  the  filtrate  should,  upon 
warming,  cause  a  brown  to  lilack  coloration  or  precipitate.     If  another  portion  of  the 
filtrate  be  added  drop  by  drop  to  an  excess  of  mercuric  chloride  T.S.,  a  white  precipitate 
of  mercurous  chloride  is  formed  upon  gently  heating. 
Calcium.     Another  portion  of  the  cold  filtrate  should  aflord  no  turbidity  with  ammonium 

oxalate  T.S. 
Phosphate.  If  0.5  Gm.  of  the  salt  be  boiled  with  10  Cc.  of  potassium  hydroxide  T.S.,  a 
reddish-brown  precipitate  will  be  produced  ;  and  if  to  the  filtrate  from  tlic  latter,  slightly 
acidulated  with  hydrochloric  acid,  magnesia  mixture  T.S.  be  added,  and  subsequently 
an  excess  of  ammonia  water,  no  crystalline  precipitate  should  be  produceil. 
Heavy  infiah.  If  1  (im.  of  the  salt  be  dissolved  in  about  25  Cc.  of  boiling  water  by  the 
aid  of  sufficient  hydrochloric  acid,  added  flrop  by  drop,  then  a  slight  excess  of  ammonia 
water  added,  the  filtrate  from  the  reddish-brown  precipitate  should  be  colorless,  and,  after 
acidulating  with  hydrochloric  acid,  should  not  respond  to  the  Time-Limit  Test  for  heavy 
metals  (see  U.  S.  P.  Test  No.  121,  Chap.  LXII). 

Uses — Ferric  hypophosphite  is  given  in  anremia  and  in  cases  of 
defective  nerve  nutrition  ;  it  is  administered  in  the  form  of  pills, 
powders,  or  syrup.  The  dose  is  from  three  to  ten  grains  (0.2  to 
0.6  Gm.). 

SYRUPUS   FERRI   lODIDI.  U.S.     Syrup  of  Ferrous  Iodide 

A  eyrnpv  liquid  containini,'  about  5  percent.,  })v  Wfifj;ht,  of  Ferrous  Iodide 
tFel2  =  307.:iO],  or  about  6.74  Gm.  in  100  Cc. 

This  syrup  is  prepared  by  forming  a  solution  of  ferrous  iodide  by 
acting  on  iron  wire  with  iodine  in  tlie  ]He.sence  of  water  ;  the  green 
solution  of  ferrous  iodid«i  is  then  ]>rotect«Ml  by  its  addition  to  sugar, 
and  the  syrup  is  poured  into  small,  well-stoppered  bottles  which  are 
expased  to  daylight.  A  small  amount  of  diluted  hypophosphorous 
acid  is  added  to  aid  in  its  preservation.  The  t)bject  of  exposing  the 
syrup  to  daylight  is  to  prevent  the  separation  of  free  iodine,  to  which 
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the  irritant  action  is  due,  the  syrup  being  prone  to  decomposition 
and  discoloration  from  this  separation  ;  ^\ilen  iodine  is  diffused 
through  water  and  is  exposed  to  light,  colorless  hydriodic  acid  is 
formeil,  and  this  is  mcasmably  protected  from  change  through  the  in- 
tervention of  the  syrup.     (See  JSyrupus  Acidi  llydriodici,  page  290. ) 

Official  Description. — A  transparent,  pale  green,  or  yellowish  green  liquid. 

Taste  and  Reaction. — Sweet,  stronglv  ferruginous  tastCj  and  an  acid  rsaction. 

Specific  Gravity.— About  1.349  at  25°  C.  (77°  F.). 

Test  for  Identity. — On  adding  a  few  drops  of  potassium  ferricyanidc  T.S.  to  a  small  portion  of 
the  diluted  Syrup  a  blue  i)rccipitate  will  be  produced. 

Impurity  and  Test. — I-'ite  ioi/hic.  If  mixed  with  a  little  starch  T.S.,  and  afterwards  with  a 
few  drops  of  chlorine  water,  the  syrup  will  acquire  a  deep  blue  color.  This  color  should 
not  be  produced  in  the  Syrup  by  starch  T.S.  alone. 

Quantitative  Test. — If  10  (Jm.  of  Syrup  of  Ferrous  Iodide  be  diluted  with  distilled  water  to 
measure  100  Cc,  and  IbA  (15.3(5)  Cc.  of  the  solution  be  mixed  with  15  Cc.  of  water,  6  Cc. 
of  tenth-normal  silver  nitrate  V.S.,  an<l  2  Cc.  each  of  diluted  nitric  acid  and  ferric  ammo- 
nium sulphate  T.S.,  then,  after  thoroughly  shaking  the  mixture,  not  more  than  1  Cc.  of 
tenth-normal  potassiuni  sulphocyanate  V.S.  shoulil  be  required  to  produce  a  permanent 
reddish-brown  tint  (each  Cc.  of  tenth-normal  silver  nitrate  \'.S.  consumed  corresponding 
to  1  percent,  of  Ferrous  Iodide). 

Uses. — The  dose  of  this  syrup  is  from  ten  to  thirty  minims  (0.6  to  2 
Cc. )  ;  it  should  be  largely  diluted,  and  sucked  through  a  glass  tube, 
to  i^rotect  the  teeth  from  injiuy. 

PILUL/C   FERRI   lODIDI.  U.  S.    Pills  of  Ferrous  Iodide 

The  liability  to  decomposition  of  ferrous  iodide  has  led  to  various 
forms  of  administration  which  will  present  it  unaltered.  The  oflicial 
pills  of  ferrous  iodide  are  directed  to  be  coated  with  an  ethereal  solu- 
tion of  tolu  to  preserve  them  from  change.  The  i)ills  contain  ferrous 
iodide,  sugar,  extract  of  glycyrrhiza,  glycyrrhiza,  and  acacia.  There 
is  in  each  pill  neaily  one  grain  of  ierrous  iodide.  Ferrous  iodide  is 
a  valuable  salt  in  diseases  attended  with  ana-mia  which  i-equii-e  the 
use  of  an  alterative.     The  dose  is  one  or  two  pills.     (See  Part  V.) 

FERRI   PHOSPHAS   SOLUBILIS.  U.S.     Soluble  Ferric  Phosphate 

It  .«lii mid  contain  I'Vrric  I'li()Sj)liat(>  {■orrt'spoiidiiif;  ill  amount  to  not  Ies.s  tlian 
12  percent,  of  nutallic  iron,  and  f-honld  be  kept  in  and)er-ct>lored,  well-stop])ered 
bottlesi,  protected  from  li^dit. 

No  process  is  given  in  the  T'.  S.  V.  (Sth  IJcv.  )  for  this  scaled  sidt ; 
the  process  of  the  U.  S.  P.  ISiM)  is  appended. 

M.trii-  ni.l  f.)mi 

Ferric  Citrate 50  Gm.  Id  o/,.  av. 

Sodium  Phosphate,  uncflloresied 55  Om.  lloz.  av. 

Distilled  Water 100  Cc.  19  fl.  oz. 

l)i.ss<»lve  the  Ferric  ('itral<'  in  ihe  Distilled  Water  by  heating  on  a 
water  bath.  To  this  solution  atld  the  Sodium  rhosi)hale,  and  stir 
con.stantly  until  it  is  dis.s<)lve(i.  Evaporate  the  solution,  on  a  water- 
l>atli,  at  a  temi)eratun?  not  exceeding  (50°  C.  (140°  F.),  to  the  consist- 
ence of  tliick  syru]),  and  si)read  it  on  plates  of  glass,  so  that,  when 
dry,  the  s;dt  may  b<'  obtained  in  scales. 

This  scaled  salt  is  \-ery  dilVerent  from  the  insoluble  slate-colored 
pow<ler  of  iron  phosphate  fornieily  ollicial.  It  is  not  a  definite 
chemical  c(»nii>ound,  but  is  sometinn-s  termed  sodio-ferric  citro-phos- 
phate.     It  greatly  resembles  the  official  ferric  pyrophosphate. 
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Official  Description. — Thin,  Urif^lit  )^rcen,  transparent  scales.     The  salt  is  permanent  in  dry 

air  when  exeliuled  from  lij(lil,  l>ut  wlien  unprotected  soon  becomes  dark  and  discolored. 
Odor,  Taste,  and  Reaction. —  Without  odor,  and  havinj^  an  aciilulous,  slij^htly  saline  taste; 

sli<;htly  acid  rciictioii. 

Solubility.—  \y<ii<r.     Freely  and  completely  soluble. 
Ali;,h„l.      rnsolubie. 

Tests  for  Identity.— The  addition  of  ammonia  water  to  the  aqueous  solution  of  the  salt  pro- 
duces a  re(ldish-l)rown  color. 
If  soluble  Ferric  Phosphate  be  boiled  with  potassium  hydroxide  T.S.,  it  affords  a  brownish- 
red  precii)itiite  without  evolvin;;  ammonia. 
Dissolve  0.1  (Jm.  of  the  salt  in  2  Cc.  of  warm  water,  add  5  Cc.  of  potassium  hydro.xide  T.S., 
boil  and  filter."  Neutralize  the  filtrate  with  hydrochloric  acid,  add   2  Cc.  of  magnesia 
mixture  T.S.  and  ammonia  water  in  slii;;ht  excess.     A  white,  crystalline  precipitate  is 
produced,  which,  if  well  washed  on  a  filter,  is  turned  yellow  by  silver  nitrate  T.S. 
To  1  (!m.  of  the  salt  dissolved  in  10  Cc  of  water,  add  \b  (.'c.  or  a  slight  excess  of  boiling 
potassium    hydroxiile  T.S.,  and,  after   tlioroujrlily    mixing,    filter.      The   filtrate,  after 
strongly  acidulating  with  hydrochloric  jicid  and  adding  10  Cc.  of  magnesia  mixture  T.S., 
follovve<l  by  a  slight  excess  of  ammonia  water,  will  afford  an  abundant,  white,  crystalline 
precijiitate. 

Quantitative  Test. — If  0.555  flm.  of  the  salt  be  dissolved  in  10  Cc.  of  water,  in  a  glass-stop- 
pered flask  having  a  capacity  of  about  100  Cc,  and  2  Cc.  of  hydrocthloric  acid  and  40  Cc. 
of  water  added,  anil  if,  after  the  addition  of  1  (tin.  of  potassium  iodide,  and  securely 
closing  the  flask,  the  mixture  be  kept  for  half  an  hour  at  40°  C.  (104°  F.),  and  then 
cooled,  it  should  require  not  less  than  12  Cc.  of  tenth-normal  sodium  thiosulphate  V.S. 
to  discharge  the  color  of  the  liquiil  (each  Cc.  of  tenth-normal  sodium  thiosulphate  V.S. 
indicating  1  percent,  of  metallic  iron). 

Uses. — This  is  a  mild  and  safe  ferruginous  tonic.  It  is  given  in 
doses  of  four  to  ten  grains  (0.2  to  0.6  Gm.). 

FERRI  PYROPHOSPHAS  SOLUBILIS.  U.S.     Soluble  Ferric 
Pyrophosphate 

It  should  (•niitain  Ferric  Pyropliosphate  corresponding  in  amount  to  not  less 
than  10  percent,  of  metallic  iron,  and  should  be  kept  in  amber-colored,  well-stop- 
pered bottles,  protected  from  light. 

No  process  is  given  for  this  scaled  salt  in  the  U.  S.  P.  (8th  Rev.); 
the  process  of  the  U.  S.  P.  1S90  is  appended. 

Metric  Old  form 

Ferric  Citrate 50  Qm.  8  oz.  av. 

Sodium  Pyrophosphate,  unetll.iresced 50  Om.  8  oz.  av. 

Distilled  Water 100  Cc.  16  fl.  oz. 

Dissolve  the  Ferric  Citrate  in  the  Distilled  Watei-,  by  heating  on  a 
water-bath.  To  this  S(>lu(ion  add  the  Sodium  Pyr()i)hosphate,  and 
stir  constantly  until  it  is  dissolv(id.  Evaporate  the  solution,  on  a 
wat«r-bath,  at  a  temperature  not  exceeding  60°  C.  (140°  F.),  to  the 
consistence  of  thick  syruj),  and  spread  it  on  plates  of  glass,  so  that, 
when  dry,  the  salt  may  be  obtained  in  scales. 

This  compound  is  a  mixture  of  several  salts,— sodio-ferric  ])yro- 
phosphate,  sodio-ferric  citrate,  and  ferric  citiatc.  It  ditftMs  from  tlie 
salt  official  in  1870,  which  was  the  insolul)le  ferric  pyroi)h«)sphate, 
Fe43P2()7,  dissolved  in  solution  of  ammonium  citrate  ;  the  annnonium 
SJilt  is  less  stable  than  the  sodium  compound,  being  slowly  decom- 
posed on  exposure  to  the  air,  and  the  process  yielded  an  unsjitis- 
factory  product. 

Official  Description.— Thin,  api)le  green,  transpMrent  scales.  The  salt  is  permanent  in  dry 
air,  when  ex(lud<'d  froiu  light,  but  when  unprotected,  soon  becomes  discolored. 

Odor,  Taste,  and  Reaction.— Without  odm- ;  acidulous,  slightly  saline  taste;  slightly  aeid 
reaction. 

Solubility.—  \\'„t,r.     Freely  and  c(unpletely  soluble. 
.\h„hi,l.      Insoluble.        ■ 

Tests  for  identity. — If  Soluble  Ferric  I'yrophosphate  be  boiled  with  potassium  hydroxide 
T.S.,  it  affords  a  brownish-red  precipitate  without  evolving  the  odor  of  auimuniii. 
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If  0.1  (im.  of  the  salt  be  fused  with  0.1  Gm.  each  of  potassium  nitrate  and  sodium  car- 
bonate, and  the  residue  boiled  with  10  Co.  of  distilled  water  and  filtered,  the  filtrate, 
after  being  rendered  nearly,  but  not  quite,  ncutrnl  with  highly  diluted  nitric  acid,  should 
yield  a  yellow  precipitate  upon  llu-  addition  of  silver  nitrate  T.H. 
Quantitative  Test. — If  0.555  Gm.  of  the  salt  be  dissolved  in  10  Cc.  of  water,  in  a  glass-stop- 
pered fliisk  having  a  capacity  of  about  100  Cc.  and  8  Cc.  of  hydrochloric  acid  and  40  Cc. 
of  water  added,  and  if,  after  the  addition  of  2  Gm.  of  potassium  iodide,  and  securely 
closing  the  fliusk,  the  mixture  be  kept  for  half  an  hour  at  40°  C.  (104°  F.),  and  then 
cooled,  it  should  require  not  less  than  10  Cc.  of  tenth-normal  sodium  thiosulpbate  V.S.  to 
discharge  the  color  of  the  liquid  (each  Cc.  of  the  tenth-normal  sodium  thiosulpbate  V.S. 
indicating  1  percent,  of  metallic  iron). 

Uses. — This  is  one  of  the  best  of  the  mild  ferruginous  prepara- 
tions. It  is  very  largely  used  on  account  of  its  solubility  and  the 
ease  with  which  it  can  be  administered  either  in  pills  or  in  solution. 
The  dose  is  two  to  five  grains  (0.12  to  0.3  Gm.). 

FERRI   SULPHAS.  U.S.     Ferrous  Sulphate 

FeS04  +  7H2O  =  276.01 

[Iron  Protosulph.\te] 

It  should  contain  not  less  than  99.5  percent,  of  pure  Ferrous  Sulphate 
[SOg.OaFe  +  7H2O]  ;  the  crystals  should  not  be  effloresced,  and  should  be  kept 
in  well-stoppered  bottles. 

Preparation. — This  salt  is  rarely  made  by  the  pharmacist,  because 
the  commercial  article  is  sold  at  a  very  low  jirice.  The  following  is  a 
formerly  official  British  process  : 

Take  of  Iron  Wire,  4  oz.  av.  ;  Sulphuric  Acid,  4  11.  oz.  [Imperial 
measure]  ;  Distilled  Water,  1|  pints  [Imp.  meas.].  Pour  the  Water 
on  the  Iron  placed  in  a  porcelain  dish,  add  the  Sulphuric  Acid,  and, 
when  the  disengagement  of  gas  has  nearly  ceased,  boil  for  ten  min- 
utes. Filter  now  through  paper,  and,  after  the  lapse  of  twenty-four 
hours,  sejjarate  the  crystals  which  have  been  deposited  from  the  solu- 
tion. Let  these  be  dried  on  filtering  i^aper  i)laced  on  porous  bricks, 
and  be  preserved  in  a  stoppered  bottle. 

The  salt  is  a  by-product  in  the  manufacture  of  hydrogen,  the  fol- 
lowing being  the  reaction  : 

Fea  +  2H2SO4  =  2FeS04  +  4H 

Iron  Sulphuric  KcrrouH  Hydrogen 

Acid  Sulpliiite 

Official  Description. — Tiarge,  pale  bluish-green,  monoclinic  prisms  ;  efflorescent  in  dry  air. 
On  exposure  to  moist  air,  the  crystals  rapidly  oxidize,  and  become  coated  with  brownish- 
yellow,  t)asi(;  ferric  sulj)hute. 

Odor,  Taste,  and  Reaction. — Without  odor;  saline,  styptic  taste  ;  acid  reaction. 

Solubility.— H'<w.  r.      In  O.'.l  part  at  25°  C.  (77°  V.),  and" in  0.3  part  of  boiling  water. 
Mr../,,,/.     Tns,)lublc. 

Tests  for  Identity.— When  slowly  heated  to  115°  C.  (239°  F.),  the  crysUls  disintegrate,  and 
lose  3!S.!S7  jiercent.  of  their  weight  (6  molecules  of  water  of  crystallization). 
The  aqueous  solution  of  the  salt,  even  when  highly  diluted,  gives  with   j)otassium   ferri- 
cynnide  T.S.  a  blue  color  or  precipitate,  and  with  barium  cliloriile  T.S.  a  white  precipitate 
insoluble  in  bydrochloric  acid. 

Impurities  and  Tests  for  Impurities. —  //ran/  »i»7.i/».  If  1  Gm.  of  the  .salt  be  dissolved  in 
about  25  ('<•.  of  water,  cniilaining  1  (V.  of  diluted  sulphuric!  acid,  the  solution  heated  to 
boiling,  oxidized  with  u'tlrir  acid,  and  then  inixe<l  with  a  slight  excess  of  ammonia 
water,  the  filtrate  from  tb(!  reddish-brown  jire>'i|)itate  jiroduceil  should  be  colorless,  and, 
after  acidulating  with  hydrochloric  acid,  should  not  respond  to  the  Time-Limit  Test  for 
htrivy  m,l,iU  (fee  I' .  S.  V.  Test  No.  121,  ('bai>.  I.XII). 
.S'alif  of  the  iilkiili  mttnh.  If  another  portion  of  the  .salt  be  oxidized  and  precipitated  aa 
directed  above,  the  filtrate,  on  evaporation  to  dryness  and  ignition,  should  not  leave  any 
weighable  residue. 
Free  uriil.  If  I  Oin.  of  Ferrous  Sulphate,  in  small  fragments,  be  agitated  during  four  or 
five  minutes  with  KM'c.  of  alcohol,  the  filtrate  should  not  redden  moistened  blue  litmus 
paper. 
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Quantitative  Test. — If  1.38  Gm.  of  the  salt,  in  uneffloresced  crystals,  be  dissolved  in  about 
25  Cc.  of  diluted  sulphuric  acid,  not  le.«s  than  49.75  Co.  of  tenth-normal  potassium  per- 
manganate V.S.  should  be  required  to  impart  to  the  liquid  a  permanent  pink  color  (each 
Cc.  of  the  tenth-normal  potassium  permanganate  V.S.  indicating  2  percent,  of  crystallized 
Ferrous  Sulphate). 

Uses. — This  is  a  very  astringent  iron  salt.  When  used  internally, 
the  exsiccated  or  granulated  salt  is  preferred.  The  impure  ferrous 
sulphate,  called  cojyperas,^  is  used  as  a  disinfectant.  The  dose  of  the 
sulphate  is  one  to  three  grains  i' 0.065  to  0.2  Gm.). 

FERRI   SULPHAS   EXSICCATUS.  U.S.    Exsiccated  Ferrdus  Sulphate 

[  Dried  Fekrous  Sulphate] 

Metric  Old  form 

♦Ferrous  Sulphate,  in  coarse  powder 100  Qm.  25  oz.  av. 

Allow  the  salt  to  effloresce  at  a  temperature  of  about  40°  C.  ( 104°  F. ) , 
in  dry  air,  and  then  heat  it  in  a  porcelain  dish,  on  a  water-bath,  con- 
stantly stirring,  until  the  product  weighs  from  64  to  65  Gm.  [old 
form  16  oz.  av.].  Lastly,  reduce  the  residue  to  a  fine  powder,  and 
transfer  it  at  onc«  to  perfectly  dry,  well-stoppered  bottles. 

A  grayish- white  powder,  slowly  but  completely  soluble  in  water,  and  conform- 
ing to  the  reactions  and  tests  given  under-  Ferri  Sulphas. 

This  process  does  not  deprive  the  ferrous  sulphate  of  all  of  its 
water  of  crystallization,  about  15  percent,  being  retained.  One  hun- 
dred parts  of  crystallized  sulphate  yield  about  64  percent,  of  the  ex- 
siccated salt. 

Uses. — Exsiccated  ferrous  sulphate  is  a  grayish-white  powder,  and 
is  principally  used  in  making  pills,  the  crystallized  sulphate  being 
unfitted  for  the  purpose  on  account  of  the  large  proportion  of  water 
that  it  contains.  Five  grains  of  the  crystals  are  represented  1iy  three 
grains  of  the  exsiccated  sulphate.  It  is  used  in  the  official  pills  of 
aloes  and  iron. 

FERRI   SULPHAS  GRANULATUS.  U.S.    Granulated  Ferrous  Sulphate 

FeS04  +  7H2O  =  27(1.01 
[Ferri  Silphas  Precipitatcs,  U.  S.  1880     Precipitated  Ferrous  Sulphate] 

Metric  Old  form 

•Ferrous  Sulphate,  in  co.irse  powder 100  Qm.  4    or.,  av. 

Distilled  Water 100  Cc.  4    fl.  o». 

Diluted  Sulphuric  Acid      5  Cc.  1J  fl.  dr. 

Alcohol      25  Cc.  1    fl.  oz. 

Dissolve  the  Ferrous  Sulphate  in  the  Distilled  "Water  previously 
heated  to  boiling,  add  the  Diluted  Sulphuric  Acid,  and  filter  the  so- 
lution while  hot.  Evaporate  the  solution  immediately  in  a  tared 
porcelain  dish,  on  a  sand-bath,  until  it  weighs  150  Gm.  [old  form  6 
oz.  av.],  and  then  cool  it  quickly,  with  constant  stirring.  Transfer 
the  product  to  a  glass  funnel  stopi)ed  with  a  plug  of  purified  cotton, 
and,  when  it  has  thoroughly  drained,  pour  uj^on  it  the  Alcohol. 
When  this  has  also  drained,  spread  the  crystalline  powder  on  bibu- 

*  This  unfortunate  synonym,  "  mpprrnn,"  has  led  to  a  (jreat  many  errors,  through  the  im- 
pression that  this  salt  must  contain  ooppcr.  It  is  often  i-onfoundcd  with  tho  poisonous  salt  cop- 
per sulphate,  or  blue  vitriol,  and  they  have  been  substituted  fur  each  other. 
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lous  paper,  dry  it  quickly  at  the  ordinary  temperature,  and  transfer 
it  at  once  to  i)erfeclly  dry,  well-stoppered  bottles. 

Granulated  Ferrous  Sulphate  is  a  very  pale  bluish-green,  crystalline  powder, 
which  should  conform  in  every  respect  to  the  reactions  and  tests  given  under  Ferri 
Sulphas. 

Ferrous  sulphate  is  insoluble  in  alcohol ;  hence,  if  a  strong  aqueous 
solution  be  jjoured  into  alcohol,  it  is  precipitated  in  the  form  of 
a  granular  crystalline  powder,  and  this  method  was  used  in  the  U.  S. 
P.  1880  for  preparing  this  salt.  The  proci3Sses  of  the  U.  S.  P.  1890 
and  U.  S.  P.  (8th  Rev.)  differ  from  that  formerly  official  in 
that  the  sulphate  is  not  precipitated  but  granulated,  and  subsequently 
<\'ashed  with  alcohol  to  free  it  from  impurities. 

Uses. — Granulated  ferrous  sulphate  should  be  used  in  preference 
to  the  large  crystals  at  tlie  prescription  counter  ;  the  soluble  impuri- 
ties are  washed  out  by  the  alcohol.  It  is  much  less  liable  to  oxida- 
tion and  change  than  the  ordinary  crystallized  sulphate. 

LIQUOR  FERRI  ET  AMMONH  ACETATIS.  U.  S.    Solution  of  Iron  and 
Ammonium   Acetate 

[Basham's  Mixture] 

Metric  Old  form 

»  Tincture  of  Ferric  Chloride 40  Cc.  4    fl.  dr. 

Diluted  Acetic  Acid 60  Cc.  6    fl.  dr. 

Solution  of  Ammonium  Acetate 500  Cc.  6}  fl.  oz. 

Aromatic  Elixir 120  Cc.  IJ  fl.  oz. 

Glycerin 120  Cc.  IJ  fl.  oz. 

Water,  a  sufficient  quantity, 

To  make 1000  Cc.  12*  fl.  oz. 

To  the  Solution  of  Ammonium  Acetate  (which  should  not  be  alka- 
line) add,  successively,  the  Dihited  Acetic  Acid,  llie  Tincture  of 
Ferric  Chloride,  the  Aromatic  Elixir,  and  the  Glycerin,  and,  lastly, 
enough  Water  to  make  the  product  measure  1000  Cc.  [old  form  12| 
fl.  oz.]. 

This  prejiaration  should  be  freshly  made  when  wanted. 

This  solution  was  improved  in  the  U.  S.  P.  1890  by  the  addition 
of  glycerin,  and  in  the  8th  Decennial  Eevision,  by  doubling  the 
strength  of  tlu^  im])oi-tant  ingredients.  It  is  not  intended  to  be  a 
pennanenf  pie|)aia<ion,  and  in  time  will  de('om])ose.  Some  pharma- 
cists pfeCer  to  keep  all  the  ingi'edients  mixed  together  in  a  shop 
bottle,  except  the  tinctui'e  of  feiiic  <-Iiloiide,  aii<l,  when  called  for, 
add  tlie  propei-  quantity  of  th«^  tincture  to  the  (piantity  to  be  dis- 
jK'nsed.  In  this  way  tinu',  is  saved,  and  afresh  i)reparation  always 
furnished. 

This  is  a  mild  ferruginous  solution,  of  very  pleasant  taste,  and 
is  often  kiu)wn  ;is  Basham's  mixture.  It  is  given  in  doses  of  two 
tluidrachms  to  one-half  tluidounce  (8  to  16  Co.). 

LIQUOR  FERRI  SUBSULPHATIS.  U.S.    Solution  of  Ferric Subsulphate 

[Monsei/h  Solution      Solution  ok  Basic  Fkrhic  Scmmiatk] 
An  af|U«^oiis  solution  of  variable  rhemical  composition,  containing  an  ainonnt  of 
bapic  ferric  Hul]>hate  correspond ini?  to  not  less  than  13.57  percent,  of  metallic  iron. 
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Metric  Old  form 

•  Ferrous  Sulphate,  in  clear  crystals 675  Qm.  16  oi.  av.  628  gr. 

Sulphuric  Acid 65  Qm.  7  fl.  dr. 

IS4tric  Acid, 

Distilled  Water,  each,  a  sufiBcient  quantity, 

To  make 1000  Qm.  1  pint 

Add  ihe  Sulphuric  Acid  to  500  Cc.  [old  form  7  fl  oz.]  of  Distilled 
Water  in  a  capacious  porcelain  dish,  heat  the  mixture  to  nearly  100° 
C.  (212°  F.),  then  add  70  Gm.  [old  form  1  fl.  oz.  100  min.]  of  Nitric 
Acid,  and  mix  well.  Divide  the  Ferrous  Sulphate,  coarsely  pow- 
dered, into  foui'  equal  portions,  and  add  these  portions,  one  at  a  time, 
to  the  hot  liquid,  stirring  after  each  addition  until  effervescence 
ceases.  If,  after  the  Ferrous  Sulphate  has  been  dissolved,  the  solu- 
tion is  of  a  black  color,  add  Nitric  Acid,  a  few  drops  at  a  time,  with 
heating  and  stirring,  until  it  no  longer  causes  red  fumes  to  be  evolved  ; 
then  boil  the  Solution  until  it  assumes  a  ruby  red  color  and  is  free 
from  nitric  acid.  Lastly,  add  enough  Distilled  Water  to  make  the 
product  weigh  1000  Gm.  [or  measure,  old  form,  1  pint].  Filter,  if 
necessary.  Keep  it  in  well-stoppered  bottlCvS,  in  a  moderately  warm 
place  (not  under  22°  C.  or  71.6°  F. ),  protected  from  light. 

This  solution  sometimes  crystallizes,  forming  a  semisolid,  whitish 
mass.  When  this  occurs,  the  application  of  a  gentle  heat  to  the  bottle 
will  restore  the  liquid  condition. 

Note. — Solution  of  Ferric  Subsulphate  is  to  be  dispensed  when 
Solution  of  Persulphate  of  Iron  has  been  prescribed  by  the  phy- 
sician. 

When  ferrous,  sulphate  is  added  to  a  hot  mixture  of  nitric  and  sul- 
phuric acids,  a  copious  evolution  of  reddish -yellow  vapors  of  nitro- 
gen tetroxide  takes  place,  and  the  iron  avssumes  a  blackish  tint,  due 
to  the  formation  of  a  compound  of  the  ferrous  sulphate  with  the  nitric 
oxide.  This  black  color  disapj^ears  under  the  influence  of  heat,  Und, 
when  effervescence  cejises,  the  dark  reddish-brown  liquid  is  left  which 
is  widely  known  as  MonseVs  Solution. 

Official  Description.— A  dark  reddish-brown  liquid. 

Odor,  Taste,  and  Reaction. — odorless  or  nearly  so  ;  acid,  strongly  styptic  taste ;  acid  reaction. 

Specific  Gravity.— About  1.548  at  25°  V.  (77°  F.). 

Solubility. —  Water.     Miscible  in  all  proportions,  witho'it  decomposition. 
Alrnhol.     Miscible  in  all  proportions,  without  decomposition. 

Tests  for  Identity. — The  diluted  Solution  yields  a  brownish-red  precipitate  with  ammonia 
water,  a  blue  one  with  potassium  ferrocyanide  T.S.,  and  a  white  one,  insoluble  in  hydro- 
chloric acid,  with  barium  chloride  T.S. 
On  slowly  mixing  2  volumes  of  the  Solution  with  1  volume  of  concentrated  sulphuric  acid, 
in  a  beaker,  a  semi-solid  white  mass  should  separate  on  standing  (ditTerence  from  ter- 
Kulphnfe). 

Impurities  and  Tests  for  Impurities. — Xitrir  nciff.  On  adding  a  clear  crystal  of  ferrous 
sulphate  to  a  cooled  mixture  of  e(iual  volumes  of  concentrated  sulphuric  acicl  and  ii  diluted 
portion  of  the  Solution  (about  1  in  10),  the  crystal  should  not  bccomo  brown,  nor  should 
a  brownish-black  color  develop  around  it. 
FerroHK  unit.  If  to  a  diluted  portion  of  the  Solution  (1  in  20),  a  few  drops  of  freshly  pre- 
pared potassium  ferricyanide  T.S.  be  added,  a  pure  brown  color  should  be  produced  ;  it 
should  not  at  once  turn  green  or  greenish-blue. 

Quantitative  Test.— If  10  (im.  of  the  Solution  be  diluted  to  measure  100  Cc,  nn.i  11.1  Cc.  of 
this  be  introduced  into  a  glass-stoppered  bottle  (having  a  capacity  of  about  100  Co.),  with 
10  Cc.  of  water  and  2  Cc.  of  hydrochloric  acid,  and,  after  the  atldition  of  1  (Im.  of  potas- 
sium iodide,  the  mixture  be  kept  for  half  an  hour  at  the  temperature  of  40°  C.  (104  F. ), 
then  cooled,  and  mixed  with  a  few  drops  of  starch  T.S.,  it  should  require  not  Ic's  than 
27.2  (27.15)  Cc.  of  tenth-normal  sodium  fhiosulphate  \'.S.  to  discharge  the  blue  or  green- 
ish color  of  the  liquid  (each  Cc.  of  the  tenth-normal  sodium  thiosulphate  V.S.  indicating 
0.5  percent,  of  metallic  iron). 
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Uses — This  preparation  is  probably  the  most  valuable  official  styp- 
tic solution.  It  is  less  irritating  than  the  solution  of  ferric  sulphate, 
owing  to  the  smaller  i^roportion  of  sulphuric  acid.  It  is  used  exter- 
nally in  stopping  hemorrhages,  and  internally  in  doses  of  three  to  six 
minims  (0.2  to  0.4  Cc. ),  largely  diluted  with  water. 

LIQUOR  FERRI  TERSULPHATIS.  U.  S.     Solution  of   Ferric  Sulphate 

An  aqueous  solution,  which  should  contain  about  36  percent,  of  normal  Ferric 
Sulphate  [Fe2(S02.02)3^=  397.05],  corresponding  to  not  less  than  10  percent,  of 
metallic  iron. 

Metric  Old  form 

*  Ferrous  Sulphate,  in  clear  crystals 500  Qm.  11  oz.  av.  418gr. 

Sulphuric  Acid 96  am.  1  fl.  oz.  103min. 

Nitric  Acid, 

Distilled  Water,  each,  a  sufficient  quantity, 

To  make 1000  Qm.  1  pint 

Add  the  Sulphuric  Acid  to  about  250  Cc.  [old  form  3f  fl.  oz.]  of 
Distilled  Water  in  a  capacious  porcelain  dish,  heat  the  mixture  to 
nearly  100°  C.  (212°  F. ),  then  add  56  Gm.  [old  form  7  fl.  dr.]  of  Nitric 
Acid,  and  mix  well.  Divide  the  Ferrous  Sulphate,  coarsely  powdered, 
into  four  equal  portions,  and  add  these  portions,  one  at  a  time,  to  the 
hot  liquid,  stirring  after  each  addition  until  effervescence  ceases. 
When  all  of  the  Ferrous  Sulphate  is  dissolved,  if  the  solution  has  ac- 
quired a  black  color,  add  Nitric  Acid,  a  few  drops  at  a  time,  heating 
and  stirring  until  it  no  longer  causes  red  fumes  to  be  evolved,  and  the 
Solution  a.ssumes  a  clear  reddish-brown  color  ;  then  boil  the  liquid 
until  it  is  free  from  nitric  acid.  Lastly,  add  enough  Distilled  Water 
to  make  the  product  weigh  1000  Gm.  [or  measure,  old  form,  1  pint]. 
Filter,  if  necessary. 

This  solution  differs  from  the  solution  of  ferric  subsulphate  merely 
in  containing  a  larger  proportion  of  sulphuric  acid.  It  has  the  sp.  gr. 
1.432,  and  is  a  solution  of  the  true  persulphate  Fe2(S04)3,  or  normal 
ferric  sulphate.  The  strength  of  this  solution  was  increased  in  the 
U.  S.  P.  (8th  Rev.).  The  U.  S.  P.  1800  contained  an  amount  of 
metallic  iron  corresponding  to  8  percent. ;  the  present  Pharmacopoeia 
contains  10  percent.  Solution  of  persulphate  of  iron  is  the  name 
under  which  Monsel's  solution  is  erroneously  prescribed.  The  latter 
is  a  solution  of  a  subsalt,  Fe40(S04)6.  The  reaction  for  solution  of 
ferric  sulphate  is  as  follows  : 

6FeS04  +  3H2SO4  -f  2HNO3  =  3Fe23S04  +  2N0  +  4HaO 

Ft-rnms  Sulphuric  Nitric  Ferric  Nitrogen  Water 

Sulphate  Acid  Acid  Sulphate  Dioxide 

Official  Description. —  A  Hark  reddish-brown  liquid. 

Odor,  Taste,  and  Reaction. — Almost  odorless;  acid,  strongly  styptic  taste;  acid  reaction. 

Specific  Oravity.— I  rom  1.4.S0  to  1.450  nt  2.)°  C  (77°  1'.). 

Solubility. — .Miscihic  with  water  and  aicoliol,  in  all  pr(>i>()rtiuns,  without  doconiposition. 

Tests  for  Identity. — The  diluted  Solution  yields  a  brownish-red  precipitate  with  ammonia 
water,  a  blue  one  with  potassium  ferrocjanido  T.S.,  and  a  white  one,  insoluble  in  hydro- 
chloric acid,  with  barium  chloride  T.S. 
On  slowly  mixing;  2  volumes  of  the  Solution  with  1  volume  of  concentrated  sulphuric  acid, 
in   a  beaker,   no  solid  white  mass   should   separate  on  standing   (differonce  from  »i/fc- 

Kllphnlr). 

Impurities  and  Tests  for  Impurities.— A'lVnV  ncW.  On  odding  a  dear  crystal  of  ferrous  sul- 
phate to  a  cooled  mixture  of  equal  volumes  of  concentrated  sulph\iric  acid  and  a  diluted 
portion  of  the  Solution  (about  1  in  10),  the  crystal  should  not  become  brown,  nor  should 
a  brownish-black  color  dorelop  around  it. 
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Ferrous  salt.  If  to  a  small  portion  of  the  Solution,  diluted  with  about  10  volumes  of  water, 
a  few  drops  of  freshly'  prepared  potassium  ferriuyunide  T.S.  be  added,  a  pure  brown  color 
should  be  produced,  without  a  tin<^e  of  green  or  greenish-blue. 
Quantitative  Test. — If  1. 11  (jm.  of  tlie  tlolution  be  introduced  into  a  glass-stoppered  bottle 
(having  a  capacity  of  about  100  t'c),  with  15  Cc.  of  water  ami  2  Cc.  of  hydrochloric  acid, 
and,  after  the  addition  of  1  (im.  of  potiussium  iodide,  the  mixture  be  kept  for  half  an  hour 
at  a  temperature  of  40°  C.  (104°  F. ),  then  cooled,  and  mixed  with  a  few  drops  of  starch 
T.S.,  it  should  require  not  less  than  20  Cc.  of  tenth-normal  sodium  thiosulphatc  V.S.  to 
discharge  the  blue  or  greenish  color  of  the  liquid  (each  Cc.  of  the  tenth-normal  sodium 
thiosulphate  V.S.  indicating  0.5  percent,  of  metallic  iron). 

Uses. — This  solution  is  largely  used  in  pharmacy  for  preparing 
ferric  hydroxid-e  by  precipitation  with  ammonia  water.  From  this 
many  of  the  iron  salts  and  solutions  are  made.  It  is  not  used 
medicinally  to  any  extent,  the  solution  of  the  subsulphate  being 
preferred. 

Chromium.     Cr ;  51.7 

Chromium  occurs  in  nature  as  chrome-iron  ore,  deposits  of  which 
are  found  in  Southeastern  Pennsylvania.  This  metal  is  brittle,  of 
a  grayish- white  color,  and  very  hard,  being  capable  of  scratching 
glass.  It  forms  five  compounds  with  oxygen  :  1.  Monoxide,  or 
Chromous  oxide,  CrO.  2.  Trichromic  tetroxide,  01*304.  3.  Sesqui- 
oxide,  or  chromic  oxide,  CrgOg.  4.  Dioxide,  GrOg-  5.  Chromium  tri- 
oxide,  CrOa.  The  latter  alone  and  its  salts  are  of  pharmaceutical 
interest. 

Tests  for  Chromium  Salts 

1.  Ammonium  sulphide  precipitates  from  solutions  of  chromium 
salts  a  greenish  precipitate  of  chromic  hydroxide. 

2.  Sodium  or  potassium  hydroxide  also  produces  a  precipitate  of 
chromic  hydroxide,  soluble  in  excess. 

3.  Soluble  lead  salts  produce  yellow  precipitates  of  lead  chromate 
(chrome  yellow). 

Official  Salts  containing  Chromium 

Official  Name  Preparation 

Chromii  Trioxidum  Made  by  decomjjosing  potassium  dichromate  with  sulphuric  acid 

Potassii  Dichromas  Made  by  removingone-half  of  the  potassium  from  potassium  ehromate 

with  sulphuric  acid,  evaporating  and  crystallizing  (see  page  524) 

■    Unofficial  Salts  of  Chromium 

Chromii  Bromidum,  CraBra  By  passing   bromine   vapor  over  an   igniteil  mixture  of 

Chromium  Bromide  chrotnic  oxide  with  charcoal  and  starch  paste 

Chromii  Dichloridum,  CrCla  By  passing  dry   chlorine  gas  over  a  red-hot  mixture  of 

Chromium  Dichloride  charcoal  and  chromic  oxide 

Chromii  Fluoridum,  CraFlo  By  treating  chromic  oxide,  dried,  but  not  ignited,  with 

Chromium  Fluoride  excess  of  hydrofluoric  acid,  and  heating  the  dried  mas^ 

very  strongly  in  a  platinum  crucible 

Chromii  lodidum,  Crgle  By   treating    silver   ehromate   with    hydriodic   acid    and 

Chromium  loilide  alcohol 

Chromii  Sulphas,  Cr2(S04)8 -j- 5H2O  By  ilissolving  chromic  oxide  in  strong  sulphuric  acid  at  a 

Chromium  Sulphate  (Green)  temperature  between  50°  and  60°  C. 

CHROMII   TRIOXIDUM.  U.S.    Chromium  Trioxide 

CrOa  -  99.34 
[AciDUM  Chromicum,  Phakm.  1890  Chromic  Acid  Chromic  Anhydride] 
It  should  contain  not  lessthan  90  {jeroent.  of  j)ureChroniiiun  Trioxide  ((.•hroinic 
acid  anhydride).  It  should  be  kept  in  gla.ss-Htoppered  bottles,  and  great  caution 
should  be  observed  to  avoid  bringing  it  in  contact  with  organic  substances,  such 
as  cork,  tannic  acid,  sugar,  aI(olK)l,  collodion,  etc.,  as  serious  accidents  are  liable 
to  result. 
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Preparation. — ('hroininiii  trioxide,  or,  as  it  is  usually  called, 
chroniii'  acid,  is  readily  obtained  by  mixing  one  hundred  measures 
of  a  cold  saturated  solution  of  potassium  dichromate  with  one  hun- 
dred and  fifty  measures  of  sulphuric  acid,  and  allowing  the  mixture 
to  cool.  The  sulphuric  acid  unites  with  the  potavssium,  and  sets  free 
Ihe  chromium  trioxide,  which  is  deposited  iu  crystals.  The  mother 
liquor  having  been  poured  oil",  these  ai'e  transferred  to  a  glass  funnel, 
and  the  mother  liquor  displaced  by  nitric  acid  ;  they  are  then  placed 
upon  a  tile  or  a  clean,  dry  jjressed  brick  to  drain,  covered  with  a  glass 
bell  jar. 

KgCraO,  +  2H2SO4  =  2Cr03  +  2KHSO4  +  HgO 

Pcitas-iiiim  .Suliiliuric  Cliromiiim  Acid  I'otassiiuui  Water 

Dicliniiiiate  Acid  Trioxide  Sulphate 

Official  Description. — Small,  needle-shaped  crystals  or  rhombic  prisms,  of  a  dark  purplish- 
red  color  and  metallic  lustre;  destructive  to  animal  and  vegetable  tissues;  deliquescent 
in  moist  air. 

Odor. — Odorless. 

Solubility. —  Water.     Very  soluble,  forming  an  orange-red  solution. 

Other  solvents.     When  brought  in  contact  with  alcohol,  ether,  glycerin,  and  other  organic 
solvents,  decomposition  takes  place,  sometimes  with  dangerous  violence. 

Tests  for  identity. — When  Chromium  Trioxide  is  heated,  its  color  darkens,  and  finally  be- 
comes black,  but  it  is  restored  on  cooling.  At  192°  to  193°  C.  (377.6°  to  379.4°  F.)  it 
fuses  to  a  reddish-brown  liquid,  which,  on  cooling,  forms  a  dark  red,  brittle  mass  (often 
enclosing  cavities  filled  with  crystals),  furnishing  a  scarlet  powder.  Above  260°  C. 
(482°  F.)  it  begins  to  decompose  into  green  chromic  oxide  and  free  oxygen,  and,  after 
protracted  heating,  leaves  a  residue  of  pure  chromic  oxide,  which  should  yield  nothing 
soluble  in  water. 
When  warmed  with  hydrochloric  acid,  chlorine  is  evolved. 

Impurity  and  Test.— Snip h ml <■  arid.  A  solution  of  1  (im.  of  Chromium  Trioxide  in  100  Cc. 
of  water,  ]ireviously  acidulated  with  a  few  Cc.  of  hydrochloric  acid,  should  not  be  ren- 
dered turbiil  on  the  addition  of  1  Cc.  of  barium  chloride  T.S. 

Quantitative  Test. — If  1  (Jm.  of  Chromium  Trioxide  be  dissolved  in  100  Cc.  of  water,  then 
8.3  Cc.  (8.28  Cc.)  of  this  solution,  when  measured  into  a  glass-stoppered  bottle  (of  about 
200  Cc.  capacity),  mixed  with  2  Cc.  of  hydrochloric  acid  and  about  1  Gm.  of  potassium 
iodide,  after  securely  closing  and  shaking  for  a  few  minutes,  should  require,  after  diluting 
with  100  Cc.  of  water  and  ailding  .")  Cc.  of  starch  T.S.,  not  less  than  22.5  Cc.  of  tenth- 
normal sodium  thiosulphatc  V.S.  to  change  the  deep  blue  color  to  a  light  green  (each 
Cc.  of  the  tenth-normal  sodium  thiosulphate  V.S.  indicating  4  percent,  of  pure  Chromium 
Trioxide). 

Uses. — Chromium  trioxide  is  a  powerful  caustic  and  antiseptic ; 
it  partvS  with  its  combined  oxygen  with  great  facility.  It  is  a  very 
eflFective  caustic  in  destroying  warty  growths.  It  is  not  used  inter- 
nally. 

POTASSII  DICHROMAS.  U.S.    Potassium  Dichromate 

For  a  description  of  this  official  chromium  salt,  see  page  524. 
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NICKEL,   COBALT,    AND  TIN 

Ni ;  58.3.  Co  ;  58.56.  Sn  ;  118.1 
None  of  these  metals  nor  any  of  their  compounds  are  consid- 
ered of  sufficient  medicinal  imj)ortance  to  give  them  a  place  in  the 
U.  S.  Pharmacopoeia.  Their  salts  are  sometimes  used  medicinally, 
and  several  are  among  the  official  reagents.  Two  of  the  metals, 
nickel  and  tin,  are  important  in  many  respects,  particularly  in  the 
arts. 

Nickel.     Ni;  58.3 

This  metal  is  found  in  magnetic  pyrites  in  Pennsylvania ;  also  as 
arsenic  or  kupfernickel  in  Germany  and  Sweden,  and  as  a  silicate  in 
New  Caledonia.  Its  specific  gravity  is  S.9.  It  is  a  white,  umlleable 
metal,  and  forms  with  copi)er  a  valuable  alloy,  known  as  German 
silver.  This  alloy  is  also  used  for  making  coins.  Salts  of  nickel 
are  very  largely  employed  in  electroplating,  and  some  of  them 
have  come  into  use  as  medicines ;  the  Latin  name  of  the  metal 
is  Niccolum. 

Tests  for  Compounds  of  Nickel 

1.  Ammonium  sulphide  produces  with  a  solution  of  a  nickel  salt  a 
black  precipitate  (sulphide),  insoluble  in  diluted  hydrochloric  acid, 
but  soluble  in  hot  nitric  acid. 

2.  Potassium  or  sodium  hydroxide  produces  with  nickel  salts  pale 
green  precipitates  of  hydroxide  insoluble  in  an  excess. 

3.  Potassium  cyanide  produces  a  green  precipitate  with  a  solution 
of  a  nickel  salt,  soluble  in  an  excess,  but  reprecipitated  by  hydro- 
chloric acid. 

Unofficial  Salts  of  Nickel 

Niccoli  Bmmiduin,  NiI5r2  IJy  (lissolvinj^  nickel  cnrl)onate  in  hydrobromic  acid,  concen- 

Nickel  Bromide  tratiti;^,  then  crystallizinj; 

Niccoli  Carbona.s,  NiCOa  By  heating  nickel  chlori<le  with  an  alkaline  carbonate  in  sealed 

Nickel  Carbonate  tubes  and  collecting  the  powder 

Niccoli  Chloridum,  NiCl2  By  heating  nickel  filings  to  lo\?  redness  in  a  stream  of  chlorine 

Nickel  Chloride 

Niccoli  Cyanidiim,  Ni(CN)2  By  adding  to  a  solution  of  potassium  cyanide  a  solution  of  any 

Nickel  Cyanide  nickel  salt  in  slight  excess  and  collecting  the  precipitate 

Niccoli  Sulphas,  NiSOi-f-TIIzO  By  dissolving  pure  nickel  carbonate  in  diluted  sulphuric  acid, 

Nickel  Sulphate  concentrating  the  solution,  then  crystallizing 

Cobalt.     Co;  58.56 

This  metal  is  usually  found  associated  with  arsenical  ore.s.  It  is 
white,  tough,  and  brittle,  unalt4Miibh'  in  the  air,  and  sti'ongly  mag- 
netic. Sp.  gr.  8.5.  It  forms  two  classes  of  salts,  cobaltous  and  co- 
baltic,  in  this  respect  resembling  iron.  The  native  ore  .skutfcnulite, 
C0AS3,  and  other  cobalt  minerals  containing  arsenic,  are  often  sold  in 
commerce  under  the  name  of  Jli/stonr.  It  is  used  as  a  fly-poison  by 
breaking  it  into  small  fragments  and  mixing  them  with  sweetened 
water.     The  chloride  and  sulphocyanate  have  been  used  to  make  ha- 

653 


654  NICKEL,  COBALT,  AND  TIN 

rometer  paper,  by  dipping  ordinary  white  paper  into  a  solution  and 
drying  it ;  when  dry  the  color  is  blue,  but  an  increase  of  moisture  in 
the  air  changes  the  color  to  pink.  Salts  of  cobalt  are  used  to  give 
glass  a  blue  color. 

Cobalt  forms  no  official  salts,  and  none  of  the  unofiicial  salts  are  of 
pharmaceutical  interest. 

Tests  for  Salts  of  Cobalt 

1.  Ammonium  sulphide  produces  in  a  solution  of  a  cobaltous  salt  a 
black  precipitate  (sulphide),  insoluble  in  diluted  hydrochloric  acid. 

2.  Solution  of  potassium  hydroxide  produces  with  a  solution  of  a 
cobaltous  salt  a  blue  precipitate,  changing  by  heat  first  to  a  violet 
and  subsequently  to  a  red  color. 

3.  Potassium  cyanide  produces  a  yellowish-brown  precipitate,  sol 
uble  in  an  excess  ;  the  clear  solution  after  being  boiled  does  not  afford 
a  precipitate  with  hydrochloric  acid  (difference  from  nickel  salts). 

Tin.     Sn;  118.1 

The  sulphide  and  oxide  are  the  forms  in  which  tin  is  usually  found. 
Tin  is  a  valuable  white  metal,  of  a  silvery  color,  which,  when  bent, 
emits  a  peculiar  crackling  sound,  termed  the  ''cry  of  tin."  Its 
specific  gravity  is  7.25.  It  forms  two  classes  of  compounds,  called 
stannous  and  stannic  salts.  These  are  not  used  to  any  extent  in 
medicine  or  pharmacy,  but  are  of  great  importance  in  the  arts. 

Tests  for  Compounds  of  Tin 

1.  Potassium  or  sodium  hydroxide  produces  in  a  solution  of  a  salt 
of  tin  a  white  precipitate  (hydroxide),  soluble  in  an  excess. 

2.  Ammonia  water  produces  a  white  precipitate  (hydroxide)  with 
a  solution  of  a  stannous  salt,  nearly  insoluble  in  an  excess.  The 
same  reagent  with  a  stannic  salt  produces  a  similar  white  precipitate 
(hydroxide),  slightly  soluble  in  an  excess. 

3.  Ammonia  sulphide  produces  in  solutions  of  stannous  salts  a 
brownish-black  precipitate,  soluble  in  an  excess  (if  an  excess  of  sul- 
phur be  present  in  the  reagent).  The  yellow  sulphide  is  precipitated 
from  this  solution  on  the  addition  of  an  acid.  Ammonium  sulphide 
with  stannic  salts  produces  a  yellow  precipitate,  soluble  in  an  excess. 

4.  Mercuric  chloride  in  contact  with  stannous  salts  is  reduced  to 
mercurous  chloride  or  metallic  mercury  ;  no  change  occurs  when  it  is 
added  to  stannic  salts. 

Unofficial  Salts  of  Tin 

Stjiniii  Chlorifluiii,  Snn2-4~2Il20  Hy  'li-<si>lviii^  tin  in  hot  hyilroclilnric  nciil 

Stiinnoii.i  ('hiuride  (tin  .salt) 

Ptanni  Sulphidum,  SnS  By  piisoinj;  hydrogen  sulphide  gas  iuto  a  solution  of 

Stannous  Sulpliidc  »t:innic  chloride 

Sodii  Stannas,  NasJ^nOs  By  boiling  tin  ore  with  solution  of  sodium  hydroxide 

Sodium  Stnnnato 

Acidum  Stannicum,  SnOa   f  2II2O  By  precipitating   n  solution  of  an  allcaline  stannate 

Stannic  Acid  with  an  acid 
Acifjum  Mcta-i^tannicum,  SSnOa-f-lOlIgO  By  acting  on  tin  with  nitric  acid 

Metaslannic  Acid 
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Pb;  205.35.     Cu;63.1.     Ag;  107.12.    Hg ;  198.5 

This  group  embraces  four  well  known  metals,  which  furnish  com- 
pounds of  great  value  as  medicines.  They  are  allied  to  one  another 
chemically,  although  they  differ  greatly  in  their  physical  properties. 

Lead.     Pb  ;  205.35 

Lead  is  obtained  from  the  native  sulphide,  galena,  by  roasting  in  a 
reverberatory  furnace.  It  is  often  associated  with  silver.  It  is  a 
heavy,  soft,  bluish  metal,  with  a  specific  gravity  of  11.37.  Lead 
forms  five  compounds  with  oxygen  :  1.  Suboxide,  PbgO.  2.  Mon- 
oxide, PbO.  3.  Sesquioxide,  PbaOg.  4.  Dioxide,  PbOo.  5.  Tri- 
plumbic  tetroxide,  Pb304. 

Tests  for  Compounds  of  Lead 

1.  Hydrogen  suljihide  or  ammonium  sulphide  precipitates  the  in- 
soluble black  sulphide  from  salts  of  lead. 

2.  Sulphuric  acid  or  a  sulphate  causes  the  precipitation  of  the  white 
sulphate,  insoluble  in  nitric  acid. 

3.  The  alkaline  carbonates  (sodium,  potassium,  and  ammonium) 
precipitate  lead  carbonate,  insoluble  in  an  excess. 

Poisonous  Properties  of  Lead  and  its  Compounds 
Pure  water  dissolves  appreciable  quantities  of  lead  through  the 
formation  of  a  slightly  soluble  hydroxide  or  carbonate.  If  traces  of 
sulphates  or  chlorides  be  present  in  the  water,  an  insoluble  coating  is 
formed  on  the  surface  of  the  metal,  which  protects  it  from  further 
decomposition.  Lead  pipes  and  lead  tanks  for  containing  drinking 
water  should  be  used  with  care  (see  U.  S.  Dispensatory,  18th  edition, 
page  1059). 

Official  Salts  and  Preparations  of  Lead 
Official  Name  Preparatiou 

Plumbi  Acetas  Made  by  treating  lead  oxide  with  acetic  acid,  evaporating, 

and  crystallizing 
Liquor  Plumbi  Subacetatis  By  boiling  aqueous  solution  of  lead  acetate  with  lead  oxide 

Plumlji  Subacetatis  Dilutus  By  diluting  40  Gm.  of  solution  of  lead  subacetate  with  960 

Gm.  of  distilled  water 
Ceratum  Plumbi  Subacetatis  By  nii.xing  20  (Jin.  of  solution  of  lead  subacetate,  20  Gm. 

of  wool-fnt,  20  Gm.  of  paraffin,  38  Gm.  of  white  petrola- 
tum, and  2  Gm.  of  camphor 
Plumbi  lodidum  By  double  decomposition  between  lead  nitrate  and  potu- 

sium  iodide 
Nitras  By  treating  lead  oxide  with  diluted  nitric  acid,  evaporating, 

anil  crystallizing 
Oxidum  By  roasting  lead  ore  in  reverberatory  furnaces 

Unguentum  Diachylon  By  diluting  lead  pliuster  with  olive  oil  and  adding  a  little 

oil  of  lavender 
Emplastrum  Plumbi  By  mixing  .solutions  of  castilc  soap  anil  lead  acetate,  ool- 

Iccting  and  washing  precipitate 
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Unofficial  Salts  and  Preparations  of  Lead 


Plumbi  Bromidum,  PbBr2 
Lead  Bromide 

Plumbi  Carbonas,  (PbCos)2Pb(0H)2 

Lead  Carbonate 
Plumbi  Chloridum,  PbCb 

Lead  Chloride 
Plumbi  Chloris,  Pb(C102)2 

Lead  Chlorite 

Plumbi  Chromas,  PbCr04 
Lead  Chromate 

Plumbi  Dioxidum,  PbOi 

Lead  Dioxide 
Plumbi  Hydroxidum 

Lead  Hydroxide 
Plumbi  Oxidum  Rubrum,  PbsO* 

Red  Lead  Oxide 

Plumbi  Saecharas 

Lead  Saecharate 
Plumbi  Sulphas,  PbS04 

Lead  Sulphate 
Plumbi  Tannas 

Lead  Tannate 


By  making  separate  solutions  of  lead  acetate  and  potas- 
sium bromide,  mixing  them,  and  collecting  the  pre- 
cipitate 

By  acting  on  metallic  lead  with  fumes  of  acetic  acid  and 
decaying  matter 

By  dissolving  lead  acetate  in  water  and  adding  hydro- 
chloric acid,  then  collecting  the  precipitate 

By  making  separate  solutions  of  lead  nitrate  and  neutral 
calcium  chlorite,  mixing  them,  and  collecting  the 
precipitate 

By  making  separate  solutions  of  lead  nitrate  and  potas- 
sium dichromate,  mixing  them,  and  collecting  the  pre- 
cipitate 

By  treating  red  lead  with  diluted  nitric  acid  and  collect- 
ing the  insoluble  powder 

By  mixing  solutions  of  lead  acetate  and  sodium  hydrox- 
ide and  collecting  the  precipitate 

By  heating  massicot  to  near  450°  C.  (840°  F.)  ;  it  gradu- 
ally combines  with  the  oxygen  of  the  air,  which  con- 
verts it  into  red  lead 

By  saturating  a  solution  of  saccharic  acid  in  water  with 
freshly  precipitated  lead  carbonate  gradually  added 

By  dissolving  lead  nitrate  in  water  and  adding  sulphuric 
acid,  then  collecting  the  precipitate 

By  adding  a  solution  of  tannin  to  one  of  lead  acetata 
and  collecting  the  precipitate 


PLUMBI  ACETAS.  U.S.    Lead  Acetate 

Pb(C2H302)2  +  3H2O  ==  376.15 
[Sugar  of  Lead] 

It  should  contain  not  less  than  99.5  percent,  of  pure  Lead  Acetate  [  (CH3.COO)  a 
Pb  +  SHaO],  and  should  be  kept  in  well-stoppered  bottles. 

Preparation. — Tliis  important  salt  is  made  by  adding  lead  oxide 
to  acetic  acid  and  gently  heating  the  mixture  until  combination  takes 
place. 

PbO  +  2HC2H30a  =  PbCCaHaOa)^  +  H2O 


Acetie  Acid 


Load  Acetate 


The  commercial  salt  is  unfit  for  ])harmaceutical  uses  ;  it  is  not  ex- 
pected to  be  pure,  and  usually  contains  both  carbonate  and  oxide. 
The  official  salt  is  thus  described  : 


Official  Description. — Colorless,  .«hining,  transparent,  monoclinic  prisms  or  plates,  or  heavy, 
white,  crystalline  masses,  or  granular  crystals.  Efflorescent,  and  absorbing  carbon  dioxide 
on  exposure  to  the  air. 

Odor,  Taste,  and  Reaction. — Faintly  acetous  odor  ;  sweetish,  astringent,  afterwards  metal- 
lic taste  ;   neutral  or  slightly  alkaline  reaction. 

Solubility.—  Wiitir.     In  2  parts  at  2.'i°  C.  (77°  V.)  ;  in  0.5  part  of  boiling  water. 
Al<;h„l.     In  ?,Q  part<i  at  25°  C.  (77°  F.)  ;  in  1  part  of  boiling  alcohol. 

Tests  for  Identity.— When  heated  to  40°  C.  (104°  F.),  the  salt  loses  its  water  of  crystalliza^ 
tion  (I4.2(i  ])ercent.).  When  heated  rapidly  to  75°  C.  (167°  F. )  it  fuses  in  its  iVater  of 
crystallization,  and  at  a  higher  temperature  is  converted  into  a  pulverulent  basic  salt 
which  fuses  at  about  280°  C.  (53(1°  F.)  with  continued  loss  of  acetic  acid,  finally  decom- 
posing with  the  evolution  of  carbon  dioxide  and  acetone,  leaving  a  residue  of  finely 
divided  metallic  lead  mixed  with  oxide  and  carbonate. 
On  heating  the  salt  with  sulphuric^  ai'id,  vajjors  of  aci'tic  acid  are  evolved. 
The  aqueous  solution  of  liCiid  A<'ctato  hits  a  neutral  or  slightly  alkaline  reaction,  ami  yields 
n  blai'k  jirecij)itat("  with  hydrogen  suliiliiclc  T.iS.,  a  yellow  one  with  ])otiussium  iodide  T.S., 
and  II  white  one  with  diluted  suljilniric  ncid. 

Impurities  and  Tests  for  Impurities. —  Limit  <,/  rarboimtr.     A  solution  of  the  salt  (1  in  10), 
prepared  with  water  which  hiw  been  recently  boiled,  should  be  clear,  or  only  slightly 
opalcsrent. 
Iron  auti  ri,/)/,rr.     The  above  solution  should  yield,  with  jiofassium  ferrocyanide  T.S.,  a 
pure  white  precipitate. 


LEAD,  COPPER,  SILVER,  AND  MERCURY  657 

Limit  of  zinc  iinil  inn,.  If  to  the  fiqueou.s  solution  of  the  salt  (1  in  10),  hydrochloric  acid 
be  luided  until  no  lurtliur  preci))itiitc  is  produced,  the  remuinder  of  the  lead  removed 
from  the  filtrate  by  hydrogen  sulphide,  and  the  liquid  filtered,  a  portion  of  the  second 
filtrate  should  not,  upon  the  addition  of  ammonia  water,  yield  more  than  a  slight  pre- 
cipitate. 

Limit  of  ««//«  of  the  alkali  mrlalH,  and  those  of  magnesium,  calcium,  zinc  and  iron.  If 
another  portion  of  the  filtrate  be  evaporated  to  dryness,  it  should  not  leave  more  than  'a 
slight  residue  after  gentle  ignition. 

Uses. — Lead  acetate  is  a  valuable  lustringeiit  and  sedative ;  it  is 
used  both  internally  and  externally.  The  dose  is  from  one  to  three 
grains  (0.005  to  0.2  (jni. ).  Its  solution  in  Avater  is  turbid,  due  to  the 
formation  of  a  trace  of  carbonate  through  the  carl)<)iiic  acid  present 
in  the  water ;  diluted  acetic  acid  dissolves  this  precipitate. 

LIQUOR  PLUMBI   SUBACETATIS.  U.S.    Solution  of  Lead  Subacetate 

[(Ioui-ard's  Extract] 
An  aqueous  liquid,  whicli  should  contain  in  solution  not  less  than  25  percent 
of  Lead  Subacetate  [approximately  Pb20(CH3.C00)2  =  543.74]. 

Metric  Old  form 

•Lead  Acetate 180  Gm.  3  oz.  av.  313  gr. 

Lead  Oxide 110  Gm.  2  oz.  av.     18  gr. 

Distilled  Water,  a  sufficient  quantity,  

To  make ;    .    .    .    .    1000  Gm.  1  pint 

To  the  finely  powdered  Lead  Oxide  contained  in  a  porcelain  dish, 
of  about  1000  Cc.  [old  form  2  pints]  capacity,  add  slowly  and  in  por- 
tions, with  constant  stirring,  the  Lead  Acetate  which  has  been  pre- 
viously dissolved  in  700  Cc.  [old  form  11^  fi.  oz.]  of  boiling  Distilled 
Water,  and  boil  the  liquid  for  half  an  hour,  with  occasional  stirring. 
Finally,  when  cool,  filter  the  Solution,  and  add  sufficient  Distilled 
Water,  which  has  been  previously  boiled  and  cooled,  to  make  the 
finished  product  weigh  1000  Gm.  [or  measure,  old  form,  1  pint]. 
Keep  the  Solution  in  well-stoppered  bottles. 

The  object  of  this  process  is  to  furnish  a  concentrated  solution  of  a 
lead  compound  containing  a  small  proportion  of  acetic  acid.  The 
"subacetate"  is  not  a  definite  salt,  but  as  found  in  the  official  solu- 
tion it  is  a  mixture  of  oxyacetates,  produced  by  boiling  the  normal 
acetate  in  water  in  contact  with  the  oxide. 

3PbO  +  3Pb(C2H302)2  =  Pb3O(02H3O2)4  +  PbaOaCCaHgOa), 

Lead  OxiJe  Lead  Acetivtc  Lead  Oxyacetates 

Official  Description. — A  clear,  colorless  liquid.  On  exposure  to  the  air  it  absorbs  carbon 
dioxide,  wliifh  causes  the  formation  of  a  white  precipitate. 

Odor,  Taste,  and  Reaction. — Odorless;  sweetish,  astringent  taste;  alkaline  reaction. 

Specific  Gravity.— About  1.235  at  25°  C.  (77°  F.). 

Tests  for  Identity. — When  Solution  of  Lead  Subacetate  is  added  to  a  solution  of  acacia,  it  pro- 
duces a  dense,  white  iireeijiitate  (distinction  from  normal  lend  acetate). 
In  other  resjiecls  the  Solution  conforms  to  the  reactions  and  tests  for  an  aqueous  solution  of 
lead  iieetiite  L;iveii  under  I'himlii  Acelax. 

Quantitative  Test. —  If  10  (Jm.  of  the  Solution  he  diluted  with  distilled  wafer,  which  has  been 
l)reviously  iM.iled  and  eooleil,  to  measure  10(1  ('<•.,  and  115. ('.  (l.?..'>94)  (V.  of  this  be  addeti 
to  35  t'e.  "of  tenth  normal  oxalic  acid  V.S..  eontaine.l  in  a  jcniduated  cylinder,  ami,  after 
thorouf^hly  shalvinir,  "h-  mixture  ho  diluted  with  distilled  water  to  measure  50  (V.,  and 
again  well  sli!\ken.  then,  after  the  preeipitate  has  settled.  10  (V.  of  the  clear  solution, 
after  dilutini^  with  about  50  (V.  of  water  and  aiMiui;  5  (V.  of  suli)hurie  aci.l,  should  re- 
quire not  more  than  2  Ce.  of  tenth-normal  ]>otassium  jjermanpinatc  \'.S.  to  produce  a 
permanent  pink  tint  (each  Cc.  of  tenth-normal  oxalic  acid  V.S.  required  for  the  precipi- 
tation of  the  13.6  Cc.  of  the  diluted  Solution,  corresponding  to  1  percent,  of  Lead  Sub- 
acetate). 
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Uses. — This  solutiou,  which  is  frequeutly  termed  Goular<T  s  Extraety 
is  sedative  and  astringent ;  it  is  employed  externally  as  an  application 
to  inflamed  surfaces. 

LIQUOR  PLUMBI  SUBACETATIS  DILUTUS.    U.S.    Diluted  Solution  of 

Lead  Subacetate 

[Lead  AVater] 

An  aqueous  liquid,  which  should  contain  about  1  percent,  of  Lead  Subacetate. 

Metric  Old  form 

*  Solution  of  Lead  Subacetate 40  Qm.  1  fl.  oz.  20  min. 

Distilled  Water,  a  sufficient  quautity,  

To  make 1000  Qm.  2  pints 

Mix  the  Solution  of  Lead  Subacetate  with  enough  Distilled  Water, 
previously  boiled  and  cooled,  to  make  the  product  weigh  1000  Gm. 
[old  form  2  pints] .     Keep  the  Solution  in  well-stoppered  bottles. 

This  solution  will  be  opalescent,  through  the  formation  of  a  trace 
of  carbonate,  if  the  distilled  water  used  has  not  been  recently  boiled 
and  cooled,  the  object  of  which  is  to  deprive  the  water  of  carbonic 
acid  gas.  The  addition  of  a  few  dro])Sof  acetic  acid  clears  the  solu- 
tion by  dissolving  the  precipitate  ;  but,  as  many  serious  errors  have 
occurred  through  the  internal  use  by  patients  of  lead  water  in  mis- 
take for  lime  water,  it  is  a  good  practice  to  dispense  lead  water  in  a 
slightly  opalescent  condition  and  lime  water  always  as  a  transparent 
liquid,  and,  as  an  additional  safeguard,  to  use  blue  poison  bottles  for 
the  lead  water. 

Uses. — Lead  water  is  used  as  a  soothing  application  to  inflamed 
surfaces. 

CERATUM   PLUMBI   SUBACETATIS.  U.S.    Cerate  of    Lead  Subacetate 

[Goulard's  Cerate] 
This  cerate  is  made  by  mixing  20  Gm.  of  solution  of  lead  subace- 
tate with  20  Gm.  of  melted  wool-fat,  and  then  adding  38  Gm.  of  white 
petrolatum  and  20  Gm.  of  paraffin  melted  together,  and  in  which  2 
Gm.  of  camphor  has  been  dissolved,  mix  the  whole  thoroughly  as  it 
cools.  It  possesses  the  sedative  and  astringent  j^roperties  of  the  lead 
solution.  It  may  be  prevented  from  jiSvSuming  a  yellow  color  by  the 
addition  of  a  trace  of  acetic  acid.     (See  Part  V. ) 

PLUMBI  lODIDUM.  U.S.     Lead  Iodide 

Pbia  ~-457.ir> 

It  should  contain  not  less  than  99  percent,  of  pure  I^ad  Iodide,  ami  should  be 
kept  in  well-stoppered  bottles,  protected  from  light. 

Preparation. — This  Iodide  may  be  made  by  a  formerly  official 
Briti.sh  process  : 

Tak<^  of  Nitrate  of  Lead,  Iodide  of  Potassium,  each,  4  oz.  av.  ; 
Distilh'd  Water,  a  sufficiency.  Dissolve  the  Nitrate  of  I^ead,  by  the 
aid  of  heat,  in  a  ])int  and  a  half,  :nid  the  Iodide  of  Potassium  in  half 
a  pint,  of  tlu'.  Water,  and  mix  the  solutions.  Collect  the  precipitate 
on  a  filter,  wa.sh  it  with  Distilled  Water,  and  dry  it  at  a  gentle  heat. 


' 
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This  is  an  instance  of  double  decomposition,  lead  iodide  and  potas- 
sium nitrate  being  formed.  The  nitrate  is  preferred  to  the  acetate, 
because  lead  iodide  is  more  soluble  in  solution  of  potassium  acetate 
than  in  that  of  potassium  nitrate. 

2KI  +  Pb2N03  =  Pbia  +  2KN08 

Putassium        Lead  Nitrate  Lead  Potanidum 

Iodide  ludide  Nitrate 

Official  Description. — A  heavy,  bright  yellow  powder ;  permaDcnt  in  the  air. 

Odor  and  Taste. — Odorless  and  tasteless. 

Solubility. —  Water.     In  about  1300  parts  at  25°  C.  (77°  F.),  and  in  about  200  parts  of  boiling 
water,  separating  from  the  latter  solution  on  cooling  in  brilliant,  golden-yellow  crystal- 
line lamina;. 
Alcohol.     Very  slightly  soluble. 

Other  HolvoHtH.  Soluble,  without  color,  in  solutions  of  the  fixed  alkalies,  in  concentrated 
solutions  of  the  alkali  acetates,  of  potassium  iodide,  and  of  sodium  thiosulphate,  and  in 
a  hot  solution  of  ammonium  chloride. 

Test  for  Identity. — When  moderately  heated,  the  salt  fuses  to  a  thick,  reddish-brown  liquid, 
which  congeals,  on  cooling,  to  a  yellow,  crystalline  mass.  At  a  higher  temperature  it  i.s 
decomposed,  with  the  evolution  of  violet  vapors  of  iodine,  leaving  a  lemon-yellow  residue 
of  lead  oxyiodide. 

Impurities  and  Tests  for  Impurities. —  Chromate  and  other  iimoluble  foreif/n  salts.  If  1 
(im.  of  the  salt  be  triturated  with  2  (im.  of  ammonium  chloride  and  2  Cc.  of  water,  a 
nearly  white  mixture  will  result.  If  this  be  transferred  to  a  test-tube,  and  heated  in  a 
water-bath  for  a  few  minutes,  a  clear  and  almost  colorless  solution  should  be  formed.  On 
cooling  this  solution,  a  solid  mass  of  nearly  colorless,  fine,  silky  crystals  will  be  pro- 
duced, and  on  adding  water  or  diluted  sulptiui  icacid  to  this  mass,  yellow  Lead  Iodide  will 
separate. 
Limit  of  nilrntp.  Add  0.1  (tra.  of  the  salt  to  5  Cc.  of  water,  and  heat  the  mixture  until  it 
boils  ;  cool  the  liquid  ami  filter  it  into  a  test -tube  of  about  40  Cc.  capacity,  then  add  5  Cc. 
of  potassium  hy<iroxid8  T.S.  and  about  0.2  (im.  of  aluminum  wire,  insert  in  the  upper 
portion  of  the  test-tube  a  pledget  of  purified  cotton,  and  over  the  mouth,  place  a  piece  of 
moistened  red  litmus  paper;  then  if  the  tube  be  heated  on  a  water-bath  for  fifteen  min- 
utes, no  blue  coloration  of  the  paper  should  be  discernible. 
Acctatr.  If  IGm.  of  Lead  Iodide  be  boileil  for  a  few  minutes  with  20  Cc.  of  water,  the 
mixture  then  cooled  and  filtered,  and  the  lead  removed  from  the  filtrate  by  hydrogen  sul- 
phide, a  portion  of  the  second  filtrate,  after  boiling  to  drive  off  hydrogen  sulphide  and 
carefully  neutralizing  with  ammonia  water,  should  not  be  colored  red  by  a  drop  of  ferric 
chloride  T.S. 
Soluble  foreign  salts.  Another  portion  of  this  filtrate,  if  evaporated  to  dryness,  should 
leave  no  residue. 

Uses. — Lead  iodide  may  be  given  internally  in  doses  of  one  to  three 
grains  (0.065  to  0.2  Gm. ).  It  is  principally  used  externally  in  the 
form  of  a  10  percent,  ointment. 

PLUMBI  NITRAS.  U.S.    Lead  Nitrate 

Pb(N08)2  =  328.49 

It  should  contain  not  less  than  99.5  percent,  of  pure  liead  Nitrate 
[(N02.0)2Pb],  and  should  be  kept  in  well-closed  vessels. 

Preparation. — This  salt  may  be  easily  made  by  adding  load  oxide 
to  equal  parts  of  nitric  acid  and  -water,  heating  the  mi.xture  until 
solution  is  effected,  and,  after  filtering,  evaporating  the  solution 
of  lead  nitrate  and  crystallizing. 

Official  Description. — Colorless,  tmnsparent,  octahedral  crystals,  when  obtained  by  the  spon- 
taneous evaiioration  of  cold  solutions,  or  white,  nearly  opaque  crystals,  when  foruimi  by 
the  cooling  of  hot  solutions  ;  permanent  in  the  air. 

Odor,  Taste,  and  Reaction. — O.lorless  ;  .sweetish,  a.stringent,  afterward.^  metallic  taste ; 
acid  reaction. 

.Solubility.—  Water.     In  1  .R.5  parts  at  25°  C.  (77°  F.)  ;  in  0.75  part  of  boiling  water. 
.ilcnhol.      Almost  insoluble. 

Tests  for  Identity. — When   strongly  heato<l,  the   salt   derrepitates,  emits  nitrous  vapors,  ami 
finally  leaves  a  residue  of  lead  oxide. 
It  yields  a  black   precipitate  with  hydrogen   sulphide  T.S.,  a  yellow  one  with  potassium 
iodide  T.S.,  and  a  white  one  with  diluted  sulphuric  acid. 
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Impurities  and  Tests  for  Impurities.— ^''</)/)rc  (uu/  in>n.  The  iiqiieons  solution  of  the  salt 
(  1  in  1(1)  sliciiiM  ix'wv.  witli  iiotii.^siuin  ferrocynnirle  T.S.,  a  piiro  white  jirecipitate. 

Limit  of'  ziiir  mill  irmi.  If  li ydroehlorio  nchl  be  niMcil  t'l  the  suiudius  solution  of  the  salt 
(1  in  10)  until  no  furtlior  precipitate  is  proihu-ed,  ami  the  remaindor  of  the  le.ad  be 
removed  from  the  filtrnte  by  hydrogen  8ulphido,  a  portion  of  the  second  filtrate  should 
not  yield  more  than  a  slight  precipitate  u]>i)n  the  ailditinn  of  ammonia  water. 

Limit  rif' uti/ls  1)/' till'  n/l-n/im  fiiii/  thosf  iij'  )ii(ii/ni«i)nn,  rnliiiim,  zi»r,  inirl  iron.  Another 
portion  of  this  filtrate,  when  evaporated  to  dryness,  should  not  leave  more  than  a  slight 
residue  after  gentle  ignition. 

Uses. — Lead  nitrate  is  used  in  solution  principally  as  an  external 
api)lication  to  excoriated  surfaces. 

PLUMBI  OXIDUM.  U.S.     Lead  Oxide 

PbO=-22L23 

[Lith.\rge] 

It  should  contain  not  less  than  96  percent,  of  pure  Lead  Oxide,  and  should  be 
kept  in  well-closed  vessels. 

Preparation. — Litharge  is  lead  oxide  which  has  been  rendered 
sejnicrvstalline  by  incomplete  fusion.  Almost  all  the  litharge  of 
commerce  is  obtained  as  a  secondary  product  in  the  process  for 
extracting  silver  from  argentiferous  galenas.  After  extracting  the 
lead  from  the  ore,  the  alloy  is  calcined  in  the  open  air,  whei-eby 
the  lead  becomes  oxidized,  and  by  fusion  passes  into  the  state  of 
litluirge,  while  the  silver  remains  unchanged. 

Red  lead  is  a  higher  oxide,  Pb304  ;  (kS,3.04,  and  is  made  by  sprink- 
ling hot  litharge  with  water,  powdering  and  drying  it,  and  then 
heating  it  out  of  contact  with  air.  Litharge  is  ofticially  described  as 
follows  : 

Official  Description. — A   heavy,  yellowish  or  rcddish-ycllow  powder,  or  minute  scales.     On 

c'xjiMSurc  to  the  air  it  slowly  absorbs  inoisture  and  carbon  dioxide. 
Odor,  Taste,  and  Reaction. — (Idorless  and  tasteless;  faintly  alkaline  reaction. 
Solubility. —  Wntir.     Alino-t  insoluble. 

Alcohol.     In.«oluble. 

Other  nohwjits.     In  acetic  or  diluted   nitric  acid   and   in  warm  solutions  of  the  fi.xed  alkali 
hydroxides. 
Tests  for  Identity. — When  heated,  the  Oxide  assumes  a  brownish-red  color,  becoming  yellow 
again  on  cooling;    it  fuses  at  a  red   heat.     When  heated  in  contact  with  charcoal,  it  is 
reduced  to  metallic  lead. 

The  solution  in  diluted  nitric  aeid,  which  should  be  colorless,  wlien  nearly  neutralized  by 
ammonia  water  yields  with  hydrogen  sul|)hide  T.S.  a  black  precipitate,  with  potassium 
iodiile  T.S.  a  yellow  one,  and  with  diluted  sulphuric  acid  a  white  precipitate,  the  latter 
two  being  soluble  in  a  strong  solution  of  sodium  hydioxidc. 
Impurities  and  Tests  for  Impurities. —  Limit  of  niliintiH,  lunlum  mil/ihutr.  rtr.  Lead  Oxide 
should  bes.ilulile  in  diluted  nitric  a<-id.  wiih  but  little  etVerves.-ence  ( limit  of  r./)/«.oi.f/.), 
and  without  the  develo|iiiient  of  the  oilor  of  nitrous  acid  (absence  of  liml),  leaving  not 
more  than  a  trifling  residue. 

Liniif  nfropprr.  If  from  the  solution  in  diluted  nitric  acid  the  lead  be  jirecipitated  by  sul- 
phuric acid,  the  filtrate,  after  the  ailditi.oi  of  an  ex. ess  of  ammonia  water,  should  not 
assume  more  than  a  slight  bluish  tint. 

Limit  of  iron.  Nor  should  the  above  solution  yield  more  than  traces  of  a  reddish-brown 
])rrci|iilate 

Mori  ihiin  /f  prrrint.  of  innohihlr  iw/iuriiiis.  If  b  {hn.  of  the  Oxide  contained  in  n  small 
flask  be  shaken  witii  f)  (V.  of  water,  then  2(t  Ce.  of  acetic  aciil  addeil,  and  the  mixture 
boiled  for  a  few  minutes  and  filtered,  the  insoluble  ri'siiliie,  when  well  washed  anil  dried, 
should  not  weigh  more  than  0.2  (Jni. 

Limit  ofnohihlr  im/niritiiM.  If,  to  the  mixed  tiltrati'  and  washings  obtained  in  the  last  test, 
hydrochloric  acjil  be  added  until  no  further  j.reripilnte  be  |iroduced.  the  remain<ler  of  the 
lend  removed  from  the  filtrate  by  hydrogen  sul)>lii.|e.  and  the  li(|uid  filtered,  the  second 
filtrate,  upon  evaporation  to  dryness,  should  not  yield  a  residue  weighing  more  than 
0. (!.')()  (im. 

Limit  of  riirhonntr  nnrl  of  mninhirc.  When  strongly  heated  in  a  jjorcelaiui  crucible,  the 
Oxide  shoulrl  not  lose  more  than  4  percent,  of  its  weight. 
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Uses. — Lead  Oxide  is  used  by  luamil'acliircrs  in  making  l«'ad  jiUw- 
ter,  but  in  the  U.  S.  P.  (Sth  Kev.  j  the  process  of  making  lead  piiuster 
was  changed  (see  below). 

EMPLASTRUM   PLUMBI.   U.  S.     Lead  Plaster 

[DiACFiYLoN  Plaster] 

This  comijound  of  lead  is  now  ol!icially  made  by  adding  a  solution 
of  lead  acetate  to  a  solution  of  castile  soap,  whereby  lead  oleo-palmi- 
tate  is  precipitated  and  sodium  acetate  remains  in  solution.  The 
precipitate  is  thoroughly  washed,  by  kneadiug  with  warm  water,  and 
formed  into  cylindrical  rolls.     (See  Part  V.) 

The  official  process  in  the  U.  S.  P.  1890,  and  which  has  long  been 
in  use,  consists  of  boiling  lead  oxide  with  olive  oil  and  water,  whereby 
the  lead  enters  into  combination  with  the  fatty  acids  of  the  oil.  (See 
Glycerinura. )     It  is  used  as  the  basis  of  many  plasters. 

UNQUENTUM   DIACHYLON.  U.S.     Diachylon  Ointment 

This  ointment  is  simply  lead  plaster  diluted  with  olive  oil  to  the 
consistence  of  an  ointment  and  slightly  perfumed  with  oil  of  lavender 
flowers.  (See  Unguenta. )  It  is  used  externally  in  several  skin 
diseases. 

Copper.     Cu;  63.1 

Copper  is  found  naturally  in  its  metallic  condition,  also  as  a  sul- 
phide or  oxide,  and  as  a  sulphate,  carbonate,  phosphate,  or  arsenate. 
It  is  a  brilliant  metal,  of  a  red  color,  having  a  specific  gravity  of  8.92 
to  8.95.  It  forms  two  oxides  :  1.  Red  cuprous  oxide,  CuaO.  2.  Black 
cupric  oxide,  CuO. 

Tests  for  Compounds  of  Copper 

1.  Hjdrogeu  sulphide  or  ammonium  sulphide  produces  a  black 
precipitate  of  cupric  sulphide. 

2.  Ammonia  water  produces  in  concentrated  solutions  of  copper 
salts  a  pale  blue  precipitate  of  cupric  hydroxide,  in  dilute  solutions  a 
deep  blue  coloration. 

3.  Potassium  ferrocyanide  produces  a  reddish-brown  precipitate  of 
cupric  ferrocyanide. 

4.  A  bright  surface  of  metallic  iron  or  zinc  immersed  in  an  acidu- 
lated solution  of  a  copper  salt  is  coated  with  metallic  copper. 

5.  Copper  salts  color  the  flame  of  an  alcohol  lamp  or  Bunsen  burner 
green. 

Official  Salt  of  Copper 

Official  Name  I'rcpuniti.m 

Cupri  Sulphas  By  treating  copper  with  diluted  suliiliurio  neid,  evaporating  the  solution, 

and  ory^fiillizini^ 

Unofficial  Salts  of  Copper 

Cupri  Acetas,  By  trt'iititif;  t'djiper  with  iioftic  arid  and  purifying  the  product  by 
Cu(C2Tl302)2   |-  H2O  cry.stallization 
Copper  Acetate 
Cupri  Arsena.s,  By  adding  a  solution  of  copper  .sulphate  to  a  solution  of  disodic 
Cu8.\s20r  -(-4II2O  arsenate,  and  collecting  and  drying  the  precipitate 
Copper  Arsenate 
Cupri  Bromiduni,  CuBr2  By  evaporating  a  solution  of  cupric   oxide   in  aqueous  hydro- 
Copper  Bromide  broniie  acid,  and  fusing  the  residue  at  a  gentle  heat 
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Unofficial  Salts  of  Copper — t;i,niiiin<d 

Cupri  Citras  By  heating  a  solution  of  cupric  acetate  with  citric  acid  and  set- 
Copper  Citrate  ting  a^ide  to  crystallize 

Cupri  Nitra?,  Cu(N08)2  By  dissolving  metallic  copper  in  nitric  acid  and  concentrating  the 

Copper  Nitrate  solution,  then  crystallizing 

Cupri  Oxidum,  CuO  By  continued  ignition  of  copper  in  contact  with  air 
Copper  Oxide 

Cupri  Subttcetas,  Made  by  acting  on  sheets  of  copper  with  acetic  acid 
Cu(II0)2.Cu(C2Ha02)2 
Verdigris 

Cupri  Tartras  By  adding  a  solution  of  neutral  potassium  tartrate  to  a  solution 

Copper  Tartrate  of  cupric  sulphate  and  collecting  the  precipitate 

CUPRI   SULPHAS.  U.  S.    Copper  Sulphate 

CUSO4  +  5H2O  =  247.85 

It  should  contain  not  less  than  99.5  percent,  of  pure  Copper  Sulphate 
[SO2.O2CU  +  5H2O]. 

Preparation. — This  salt  is  economically  made  by  acting  on  scrap 
copper  with  diluted  sulphuric  acid,  heating,  evaporating  the  solution, 
and  crystallizing. 

Official  Description. — Large,  transparent,  deep  blue,  triclinic  crystals;  slowly  e£9orescent  in 

dry  air. 
Odor,  Taste,  and  Reaction.— Odorless  ;  nauseous,  metallic  taste.     The  aqueous  solution  (1 

in  20)  has  a  blue  color,  and  shows  an  acid  reaction  with  blue  litmus  paper. 
Solubility.— Itafe/-.     Soluble  in  about  2.2  parts  at  25°  C.  (77°  F.),  and  in  0.5  part  of  boiling 
water. 

Alr,.h..L     In  400  parts  at  25°  C.  (77°  F.). 

(Jthf-r  xnh-entH.  In  .S.5  parts  of  glycerin  at  25°  C.  (77°  F.). 
Tests  for  identity.— When  heated  to  30°  C.  (86°  F.),  the  salt  loses  2  of  its  5  molecules  of 
water  (14.43  percent.),  and  is  converted  into  a  pale  blue,  amorphous  powder.  Two  more 
molecules  of  water  are  lost  at  100°  C.  (212°  F.),  while  the  fifth  is  retained  until  200°  C. 
(.S92°  F. )  is  reached,  when  a  white,  anhydrous  powder  remains  (63.9  percent,  of  the 
original  weight).  At  a  still  higher  temperature,  sulphur  dioxide  and  oxygen  are  given 
off,  and  a  residue  of  black  cupric  oxide  is  left. 

If  a  drop  of  the  solution  be  placed  upon  a  bright  piece  of  iron,  a  red  film  of  metallic  copper 
will  be  produced. 

With  potassium  ferrocyanide  T.S.  the  solution  yields  a  deep  reddish-brown  precipitate. 

Barium  chloride  T.S.  produces  in  the  solution  a  white  precipitate,  insoluble  in  hydro- 
chloric acid. 

If  ammonia  water  be  added  to  the  solution,  drop  by  drop,  a  pale  blue  precipitate  of  cupric 
hydroxide  is  formed,  which  redissolves  in  an  excess  of  ammonia  water,  forming  a  deep 
azure-blue  solution. 
Impurities  and  Tests  for  Impurities. — Limit  «f  irou.  /ihnninitm,  nr.  If  hydrogen  sul]>hide 
g:is  tie  p!issc(i  through  10  Cc.  of  the  aqueous  solution  of  the  salt  (1  in  20),  to  which  1  Cc. 
of  diluted  hydrochloric  acid  has  been  added,  until  all  of  the  copper  is  precipitated  lus  sul- 
phide, one-half  of  the  colorless  filtrate  should  not  be  colored  or  rendered  turbid  upon  the 
addition  of  ammonia  water,  nor  should  the  rcTiiaining  portion  of  the  filtrate  yieM,  upon 
evaporation  ami  ignition,  a  weighablc  residue. 

Heavy  mrtuh.  If  the  aqueous  solution  of  the  salt  (1  in  20)  be  heated  to  boiling  with  an 
excess  of  sodium  hydroxide  T.S.,  until  all  of  the  copper  has  been  converted  into  black 
cupric  oxide,  it  will  yield  a  colorless  filtrate,  which,  after  acidulation  with  acetic  acid, 
should  not  respond  to  the  Time-Limit  Test  for  henry  iiiflnln  (see  U.  S.  P.  Test  No.  121, 
Chap.  LXII). 

Uses. — Copper  sulphate,  called  commercially  hhie  vitriol,  is  used 
iiitciiiiilly  :is  an  rinetic,  in  dosos  of  tour  grains  (0.25  Gm. )  ;  ;us  an 
Jtslringent  or  tonic,  from  onc-fiftli  to  oiH'-half  gi'ain  (0.01  toO.O.'J  Gm.  ) 
is  given.  It  is  used  as  an  injection  in  gononluea  and  otlier  di.seases, 
and  also  a«  a  stimulant  wash,  and  in  sub.stance  as  an  e«charotic. 

Silver.     Ag ;  107.12 

Silver  is  found  in  llic  metallic  state,  but  usually  a«  a  sul|)hide,  and 
a-ssociatcd  with  lead  snlphi<lc,  or  </(itrna. 

►Silver  is  a  brilliant  white  metal,  very  malleable  and  ductile,  having 
a  8pe<'ific  gravity  of  10.4  to  10.5.     It  forms  but  one  oxide,  AgaO. 
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Tests  for  Silver  Salts 

1.  Hydrochloric  acid  or  any  solul^lc  cliloride  produces  with  a  solu- 
ble salt  of  silver  a  characteristic,  curdy,  white  precipitate  of  silver 
chloride,  which  is  insoluble  in  hot  nitric  acid,  but  soluble  in  ammonia 
water. 

2.  Hydrogen  sulphide  or  ammonium  sulphide  produces  a  black 
precipitate  of  silver  sulphide. 

3.  Caustic  alkalies  produce  a  brown  precipitate  of  silver  oxide. 

Official  Salts  and  Preparations  of  Silver 

Official  Name  Preparation 

Argenti  Cyanidum         By  passing  hydrocyanic  acid  gas  into  solution  of  silver  nitrate 

Nitras  By  treating  metallic  silver  with  nitric  acid,  evaporating  the  solution, 

and  crystallizing 
Nitras  Fusus  By  fusing  and  moulding  silver  nitrate 

Nitras  Mitigatus        By  fusing  together  30  parts  of  silver  nitrate  and  60  parts    potassium 

nitrate 
Oxidum  By  precipitating  solution  of  silver  nitrate  with  solution  of  potassium 

hydroxide 

Unofficial  Salts  of  Silver 

Argenti  Acetas,  AgC2H302  By  adding  a  solution  of  silver  nitrate  to  a  solution  of  sodium 

Silver  Acetate  acetate,  then  collecting  and  drying  the  precipitate 

Argenti  Bromidum,  AgBr  By  adding  to  a  solution  of  silver  nitrate  a  solution  of  potas- 

Silver  Bromide  "slum  broufide,  then  collecting  and  drying  the  precipitate 

Argenti  Chloridum,  AgCl  By  adding  to  a  solution  of  silver  nitrate  hydrochloric  acid 

Silver  Chloride  as  long  as  a  precipitate  is  produced,  then  collecting  and 

drying  the  precipitate 

Argenti  Chromas,  Ag2Cr04  By  adding  a  solution  of  neutral   potassium  chromate  to  a 

Silver  Chromate  solution  of  silver  nitrate,  then  collecting  and  drying  the 

precipitate 

Argenti  lodidum,  Agl  By  douhle   decomposition   between   potassium   iodide   and 

Silver  Iodide  silver  nitrate 
Argenti  Lactas,  AgCaHsOs   I-II2O   By  boiling  silver  carbonate  with  lactic  acid,  and  collecting 

Silver  Lactate  and  drying  the  precipitate 

Argenti  Oxalas,  Ag2C204  By  adding  a  solution  of  oxalic  acid  to  a  solution  of  silver 

Silver  Oxalate  nitrate,  and  collecting  and  drying  the  precipitate 

Argenti  Phosphas,  AgaPO*  By  adding  a  solution  of  silver  nitrate  to  a  solution  of  sodium 

Silver  Phosphate  phosphate,  and  collecting  and  drying  the  precipitate 

Argenti  Sulphas,  Ag2S04  By  adding  a  solution  of  silver  nitrate  to  a  solution  of  sodium 

Silver  Sulphate  sulphate,  and  collecting  and  drying  the  precipitate 


ARGENTI  CYANIDUM.  U.S.    Silver  Cyanide 

AgCN  ==  132.96 

It  should  contain  not  less  than  99.9  percent,  of  pure  Silver  Cyanide,  corre- 
sponding to  80.48  percent,  of  metallic  silver.  It  should  be  kept  in  dark  amber- 
colored  vials,  protected  from  light. 

Preparation. — Silver  cyanide  is  easily  prepared  by  passing  hydro- 
cyanic acid  gas  into  a  solution  of  silver  nitrate,  or  by  mixing  solutions 
of  potassium  cyanide  and  silver  nitrate. 

AgNOg  +  KCN  =  AgCN  +  KNO3 

Silver  Potaiwium  Silver  Potansium 

Nitrate  Cyanide  Cyanide  Nitrate 

Official  Description. — A  white  powder,  permanent  in  dry  air,  but  gradually  turning  brown 

on  exposure  to  light. 
Odor  and  Taste. — Without  odor  or  taste. 
Solubility. —  Water.     Insoluble. 
Ahtihnl.     Insoluble. 

Other  snlvptitx.  Insoluble  in  cold  nitric  acid  ;  soluble  in  boiling  nitric  acid  with  evolution 
of  hydrocyanic  acid  ;  also  soluble  in  ammonia  water,  sodium  thiosulphate  T.S.,  and  potas- 
sium cyanide  T.S. 
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Quantitative  Test. — When  heated  in  a  porcelain  crucible  the  salt  fuses,  gives  off  cyanogen 
pns.  anil,  on  ignition,  leaves  a  residue  of  metallic  silver  amounting  to  80.48  percent  of 
its  original  weight. 

Uses. — This  salt  was  made  official  to  use  in  the  extemporaneous 
preparation  of  hydrocyanic  acid.  (See  Acidum  Hydrocyanicum 
Dilutum.) 

ARGENTI  NITRAS.  1.8.     Silver  Nitrate 

AgNOa  --=  lfi8.69 

It  should  contain  not  less  than  99.9  penrent.  of  j)urc  Silver  Nitrate,  and  should  be 
kept  in  dark  amber-colored  vials,  prutected  from  light. 

Preparation. — This  valuable  salt  may  be  made  by  a  former  official 
process  : 

Take  of  Silver,  in  small  pieces,  2  oz.  troy  ;  Nitric  Acid,  2i  oz. 
troy  ;  Distilled  Water,  a  sufficient  quantity.  Mix  the  Acid  with  a 
fluidounce  of  Distilled  Water  in  a  porcelain  capsule,  add  the  Silver 
to  the  mixture,  cover  it  with  an  inverted  glavSS  funnel,  resting  within 
the  edge  of  the  capsule,  and  apply  a  gentle  heat  until  the  metal  is 
dissolved,  and  red  vapors  cease  to  be  produced  ;  then  remove  the 
funnel,  and,  increasing  the  heat,  evaporate  the  solution  to  dryness. 
Melt  the  dry  mass,  and  continue  the  heat,  stirring  constantly  with  a 
glass  rod,  until  free  nitric  acid  is  entirely  dissipated.  Dissolve  the 
melted  salt,  when  cold,  in  six  fluidounces  of  Distilled  Water,  allow 
the  insoluble  matter  to  subside,  and  decant  the  clear  solution.  Mix 
the  residue  with  a  tliiidounceof  Distilled  Water,  filter  through  paper, 
and,  having  added  the  filtrate  to  the  decanted  solution,  evaporate  the 
liquid  until  a  pellicle  begins  to  form,  and  set  it  aside  in  a  warm  place 
to  crystallize.  Lastly,  drain  the  crystals  in  a  glass  funnel  until  dry, 
and  preserve  them  in  a  well  stoppered  bottle.  By  evaporating  the 
mother  water,  more  crystals  may  be  obtained. 

The  silver  emj)loyed  is  usually  coin,  and  this  always  contains  cop- 
per ;  hence,  coj^per  nitrate  is  pi-esent,  which  is  known  by  the  bluish 
color  of  the  solution.  By  eva])()rating  the  solution  and  fusing  the 
residue  the  copjuT  salt  is  decomi)osed  and  the  insoluble  cop])er  oxide 
produced  ;  by  solution  and  filtration  this  is  separated,  and  the  purified 
solution  of  silver  nitrate  is  evaporated  and  crystallized. 

Ag3  +  4HNO3  =  SAgNOa  -f  NO  -f  2H2O 

Silver  Nitric  Silver  NitrnRpri         Wiiler 

Acid  Nitrati'  Mmio.xidc 

Official  Description. — Polorlrss,  trnnspjirent,  tabular,  rliomhii-  crystals,  becoming  gray  or 
irravisli-l)la<-k  on  cxiiosiirc  to  li;;hl  in  t  he  picsmii'  nf  or^iiiiic  matter. 

Odor,  Ta.ste,  and  Reaction. — Without  odor,  liut  having  a  bitter,  caustic,  and  strongly  metallic 
taste  ;   neutral  reaction. 

Solubility.— H'fi^r.      In  n..Vt  part  at  2.5°  0.  (77°  F.)  ;  in  0.1  part  of  boiling  water. 
Mrnhul.     In  24  parts  at  2h°  ('.  (77°  F.)  ;  in  h  parts  boiliu'.'  Alcohol. 

Tests  for  Identity.— Wh<n  heated  in  a  porcelain  crucible  to  about  200?  C.  {^92°  F.),  the  salt 
melts,  forming  a  faintiv  yellow  lirpiid,  which,  on  cooling,  congeals  to  a  pure  white, 
crystalline  mass.  ,\t  a  liighrr  temperature  it  is  gradually  decomposed  with  evolution  of 
nitrous  vapors. 

impurities  and  Tests  for  lmpuritie.s. —  r„/,pr,\  An  aqueous  .solution  of  the  ."alt  yieMs,  with 
hydrofhioric  acid,  a  while  preci|>itate,  whic-h  is  readily  dissolved  by  ammonia  watei,  the 
liquid  not  a<-(|niring  a  blue  color. 
Lriiil.  If  ,"■)  Cr.  <<f  an  aqueous  sohilion  of  the  salt  (1  in  10)  be  mi.xcd  with  20  Cc.  of  hot 
diluted  sulphuric  acjil,  anci  heated  ti>  boiling,  no  turliidity  should  be  perceptible,  and 
upon  standing,  no  white  preei|iitate  .mIiouM  be  ilei)osited. 
Limit  <if  fiirririn  mi/ln.  If  a  portion  of  an  a(|ueous  sidution  (I  in  10)  be  completely  precipi- 
tated by  hydrochloric  acid,  filtered,  au'l  the  filtrate  cvajjorated  to  dryness,  not  .noro  than 
0.1  per  cent,  of  residue  Hhould  remain. 
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Quantitative  Test. — If  0.5  (Jin.  of  Silver  Nitrate,  dis.folved  in  10  Cc.  of  distilled  water,  be  well 
mixed  witti  30  Cc.  of  tenth-normal  sodium  chloride  V..S.  and  3  drops  of  potas.'iium  chro- 
mate  T.S.,  not  more  than  0.4  Cc.  of  tenth-normal  silver  nitrate  V.S.  should  be  required 
to  impart  to  the  liquid  a  permanent  red  color. 

Uses. — Silver  nitrate  is  used  externally  avS  a  caustic  and  escharotic  ; 
internall}^,  it  is  given  in  gastritis  and  diarrhoea,  in  doses  of  one-fifth  to 
one-half  grain  (0.01  to  0.03  Gm.). 


ARQENTI   NITRAS  FUSUS.  U.S.    Moulded  Silver  Nitrate 

[FrSED    SiLVKR    NiTKATE        LuNAR   CaUSTIC        TolGHENED    CaI'STIC] 

It  should  contain  not  less  than  94.8  percent,  of  pure  Silver  Nitrate. 

Metric  Old  form 

♦Silver  Nitrate 100  Gm.  1  oz.  av. 

Hydrochloric  Acid 4  Qm.  16  minims 

To  the  Silver  Nitrate,  contained  in  a  porcelain  dish,  add  the  Hydro- 
chloric Acid,  and  melt  the  mixture  at  as  low  a  temperature  as  possible. 
Stir  well,  and  pour  the  melted  mass  into  suit- 
able  moulds.       It   should   be  kept  in    dark  Fig.  445 
amber-colored  vials,  protected  from  light. 

When  pure  fused  silver  nitrate  is  cooled, 
the  mass  is  very  brittle,  but  the  addition  of 
hydrochloric  acid  i^roduces  sufftcient  silver 
chloride  to  toughen  it,  so  that  the  cast  cones  caustic  cone  mould 

or  sticks  will  not  break  so  easily.     In  order 

to  keep  the  sticks  from  becoming  discolored  during  the  casting 
process,  it  is  advisable  to  add  a  little  diluted  nitric  acid  (1  in  5) 
occasionally  to  the  melted  nitrate,  and  carefully  prevent  the  mass 
from  becoming  overheated.  Fig.  445  illustrates  the  silver  moulds 
used  in  moulding  the  cones. 

Official  Description. — A  white,  hard  solid,  generally  in  the  form  of  pencils  or  cones  of  a 

fibrous  friK'ture,  becoming  gray  or  grayish-black  on  exposure  to  light  in  the  presence  of 

organic  inattcr. 
Odor,  Taste,  and  Reaction. — Odorless ;  bitter,  caustic,  and  strongly  metallic  taste ;  neutral 

reaction. 
Solubility. —  Wnter.     (soluble,  with  the  exception  of  about  5  percent,  of  silver  chloride,  in  0..^4 

part  at  25°  C.  (77°  F. )  ;  in  0.1   part  of  boiling  water.     The  portion  left  undissolved  by 

water  should  be  completely  .soluble  in  ammonia  water. 
Alcohol.     In  24  parts  at  25°  ('.  (77°  F. )  ;  in  5  parts  of  boiling  alcohol. 
Tests  for  Identity. — A  clear,  aqueous  solution  of  MouMcd  Silver  Nitrate,  decanted  from  the 

insoluble  portion,  should  be  neutral  to  litmus  paper,  and  should  respond  to  the  tests  of 

iilcnfity  and  ])urity  stated  under  Argenli  Xitnit. 
Quantitative  Test.— If  0.5  (Jm.  of  Moulded  Silver  Nitrate,  dis.solved  as  completely  a.<!  po.isible 

in  10  Cc.  of  water,  be  thoroughly  mixccl  with  30  Cc.  of  tenth-normal  sodium  chloride  V.S. 

and  3  drops  of  potassium  chroniate  T.S.,  not  more  than  l.'JCc.  of  tenth-normal  silver 

nitrate  V.S.  should  be  required  to  impart  to  the  liquid  a  permanent  red  color. 

Uses. — INFoulded  silver  nitrate  is  used  as  an  escharotic  ;  a  good 
caustic  holder  may  be  made  from  a  glass  stirring  rod  of  the  sjime 
diameter  as  the  cone  by  joining  it  to  the  cone  witli  a  short  length  of 
rubber  tubing.  The  cone  may  be  protected  from  the  action  of  the 
air  by  slipi)ing  over  it  another  short  length  of  rubber  tubing,  having 
a  very  shoi-t  piece  of  glass  rod  in  the  other  end  as  a  stoi)per. 

Death  has  resulted  mort'  than  once  through  the  fait'lcss  tise  of  silver 
nitrate  in  cauterizing  the  throat,  the  cone  having  slipped  out  of  the 
fingers  and  then  been  swallowed  by  the  patient. 
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ARQENTI   NITRAS  MITIQATUS.  U.S.    Mitigated  Silver  Nitrate 

[Argenti  Nitras   DiLiTis,  Pharm.  1890    Diluted  Silver  Nitrate    Mitigated 

Caistic] 

It  should  contain  not  less  than  33.3  percent,  of  pure  Silver  Nitrate. 

Metric  Old  form 

*  Silver  Nitrate     30  Qm.  1  oz.  av. 

Potassium  Nitrate 60  Qm.  2  oz.  av. 

Melt  the  salts  together  in  a  porcelain  crucible,  at  as  low  a  tempera- 
ture as  possible,  stirring  the  melted  maSvS  well  until  it  flows  smoothly. 
Then  pour  it  into  suitable  moulds.  It  should  be  kept  in  dark  amber- 
colored  vials,  protected  from  light. 

Official  Description. — A  white,  hard  solid,  generally  in  the  form  of  pencils  or  cones  of  a  finely 
granular  fracture,  becoming  gray  or  grayish-black  on  exposure  to  light  in  the  presence  of 
organic  matter. 

Odor,  Taste,  and  Reaction. — Odorless  ;  caustic,  metallic  ta.«te;  neutral  reaction. 

Solubility. — Each  of  its  constituents  retains  the  solubility  in  water  and  in  alcohol  stated  re- 
spectively under  Argenti  Nitran  and  Piitaxsii  N!trnn. 

Tests  ror  Identity. — An  aqueous  solution  of  Mitigated  Silver  Nitrate  yields  with  a  slight  ex- 
cess of  hydrochloric  acid  a  white  precipitate,  which  is  readily  soluble  in  ammonia  water. 
The  filtrate  from  this  precipitate,  when  evaporated  to  dryness,  yields  a  white  residue 
which  is  completely  soluble  iu  water,  and  this  solution,  when  concentrated,  affords  a 
white,  crystalline  precipitate  with  sodium  bitartrate  T.S. 
If  1  drop  of  diphenylamine  T.S.  be  mixed  with  5  Cc.  of  an  aqueous  solution  of  the  salt  in 
a  test-tube,  and  sulphuric  acid  be  carefully  poured  in,  so  as  to  form  a  separate  layer,  a 
blue  color  will  appear  at  the  line  of  contact. 

Impurities  and  Test. —  ('appcr.    If  to  an  aqueous  solution  of  Mitigated  Silver  Nitrate  a  slight 
excess  of  aininonia  water  be  added,  it  should  neither  assume  a  blue  color. 
Lf'iiil  mill  liiminilh.     Nor  show  any  turbidity. 

Quantitative  Test. — If  1  (Jm.  of  Mitigated  Silver  Nitrate,  dissolved  in  10  Cc.  of  water,  be 
well  mixed  with  20  Cc.  of  tenth-normal  sodium  chloride  V.S.  and  ?>  drops  of  potassium 
chromate  T.S.,  not  more  than  0.."?  Cc.  of  tenth-normal  silver  nitrate  V.S.  should  be  re- 
quired to  impart  to  the  liquid  a  permanent  red  color. 

Uses. — The  object  of  this  preparation  is  to  provide  a  fused  silver 
nitrate,  which  may  often  be  useful  where  the  undiluted  caustic  might 
prove  too  severe  in  its  action.  This  preparation  is  used  only  exter- 
nally. It  is  similar  in  its  action  to  the  moulded  nitrate,  but  less 
energetic. 

ARGENTI  OXIDUM.  U.  S.    Silver  Oxide 

AgaO      230.12 

It  should  contain  99.8  percent,  of  pure  Silver  Oxide,  corresponding  to  not  less 
than  92.0  percent,  of  pure  niot.allic  silver,  and  should  ho  kept  in  dark  amher-colored 
vials.  SilvorOxidoshmild  not  bi-  triturated  with  rciidily  oxidizable  or  combustihle 
substances,  and  should  not  be  brought  in  contact  with  anunonia. 

Preparation. — This  salt  may  be  made  by  a  former  official  procf'ss  : 
Take  of  Nitrate  of  Silver,  4  oz.  troy  ;  Distilled  Water,  half  a  pint ; 
Solution  of  Pota.ssa,  1  V  pints,  or  a  sufficient  <iuantity.  Dissolve  the 
Nitrate  of  Sihcr  in  the  Water,  and  to  the  solution  add  Solution  of 
Potassa  so  long  as  it  luoduces  a  precipitate.  Wa.sh  this  repeatedly 
with  water  until  the  washings  are  nearly  tasteless.  Lastly,  dry  the 
precipitate  and  keep  it  in  a  well  stoppered  bottle  protected  from  the 
light. 

2AgN03  -\-  2KIIO         AgaO  +  2KNO3  +  H2O 

SiWor  rolAiwiiim  ■'^ilvcr  rnlnsHiiim  Water 

Nilrnln  Uydroxide  Oxide  Nitrate. 
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Official  Description. — A  hoivy,  dark  brownish-black  powder,  liable  to  reduction  by  expofure 

to  lieht. 
Odor,  Taste,  and  Reaction. — Odorless;  metallic  taste;  alkaline  reaction. 
Solubility.— H'«/rr.      Vorv  slightly.      Ahoh'il.      Insoluble. 
Tests  for  Identity.— When  heated  in  a  porcclnin  crucible  to  about  2.in°  to  .300°  C.  (4S2°  to 

572°  F.),  it  is  rapidly  decomposed,  with  the  evolution  of  o.xygen,  leaving  a  residue  of 

metallic  silver.     The  solution  of  the  Oxide  in  nitric  acid  should  be  colorless,  and  should 

respond  to  the  rciictions  ,-md  tests  state<l  under  Ai-yeuti  Nltran. 
Impurity  and  Test  for  Impurity. — Cfirhonnte.     It  is  readily  soluble  in  nitric  acid  without 

ett'ervescence. 
Limit  of  ChliirSilf. — If  0.2  (Ini.  of  the  Oxide  be  dissolved  in  a  mixture  of  1  Cc.  of  nitric  acid 

and  2  Cc.  of  distilled  water.  10  Cc.  of  ammonia  water  added,  and  the  liquid  diluted  to 

60  Cc,  then    10   Cc.  of  this  solution  should   not  immediately  become  cloudy   upon  the 

addition  of  1  ("c.  of  nitric  aciil. 
Quantitative  Test. — If  0.5  Gm.  of  the  Oxide   be  ignited  in  a  porcelain   crucible,  it  should 

yield  not  less  than  0.464  Gm.  of  pure  metallic  silver. 

Uses. — Silver  oxide  is  used  as  a  substitute  for  silver  nitrate,  being 
much  less  caustic  than  the  latter,  and  better  suited  for  internal  use. 
It  is  owing  to  the  facility  with  which  it  parts  with  its  oxygen  that 
silver  oxide  should  not  be  triturated  with  readily  oxidizable  or  com- 
bustible substances,  and  should  not  be  brought  in  contact  with 
ammonia.     The  dose  is  one  grain  (0.065  Gm. ). 

Gelatin  capsules  are  well  fitted  for  dispensing  this  compound. 
With  most  excipieuts  decomposition  ensues,  and  the  pills  have  been 
known  to  explode  with  some  violence. 

Mercury.    Hg  ;  198.5 

Mercury,  or  quicksilver,  is  found  most  abundantly  as  sulphide,  or 
cinnabar ;  the  principal  mines  are  in  Spain  and  California.  It  is  a 
brilliant,  silver- white  metal,  liquid  above — 40°  C.  ( — 40°  F. ),  and 
having  the  specific  gravity  13. 5584.  Mercury  forms  two  series  of 
compounds, — niercurous,  and  mercuric.  It  is  used  more  largely  in 
medicine  in  the  metallic  state  than  any  other  element. 

Tests  for  Compounds  of  Mercury 

1.  Ammonium  sulphide  or  hydrogen  sulphide,  in  excess,  produces 
a  black  precipitate  (sulphide)  in  solutions  of  salts  of  mercury. 

2.  Potassium  iodide  produces  with  niercurous  sjilts  a  green  precipi- 
tate of  niercurous  iodide,  or  with  mercuric  salts  a  red  precipitate  of 
mercuric  iodide,  solulile  in  excess. 

3.  With  hydrochloric  acid  or  soluble  chlorides  a  white  precipitate 
of  mercurous  chloride  is  produced  with  mercurous  salts,  while  with 
mercuric  salts  no  precipitation  occurs. 

4.  A  plate  of  copper  or  a  solution  of  stannous  chloride,  in  excess, 
precipitates  the  metal  from  its  sohible  combinations. 

Official  Preparations  of  Mercury 
Preparations  of  the  Metal 

Official  Name  l'ii|«ii-.iliiiii 

Hydrargyrum  cum  Creta       By  extinguishing   ."^S   (!m.    of  mercury  with   10  (Jm.  of  clarified 

honey  and  57  (<m.  of  ))ri>parcil  chalk 
Emplastrum  Ilydrargyri        By  extinguishing   1^0  (Jin.    of   mercury   with   1   (Jm.  of  oleate  id 

mercury,  and  incor])orating  with  10  (im.  of  hydrous  woul-fat  and 

sufficient  melted  lend  plaster  lo  make  100  (Jm. 
Massa  Ilydrargyri  By  extinguishing  .■?;{  percent,  of  mercury  with  honey  of  rose  and 

glycerin,  and  then  adding  powdereil  glycyrrhiia  and  powdered 

althea 
Unguentum  Ilydrargyri         By  extinguishing  500  Gm.  of  mercury  with  20  Gm.  of  oleate  of 

mercury,   then    adding    sutlieicnt    melted   benzoinatod   lard   anu 

prepared  suet  to  make  1000  (Jiu. 
Hydrargyri  Dilutum  By    mixing   670   Gm.    of   mercurial    ointment    with   'i'iO   Gm.    of 

petrolatum 
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Salts  of  Mercury  and  their  Preparations 

Hydrargyrum  Ammoniatum 

Unguentum  Ilydrargyri  Ammoniati 


Hydrargyri  Chloridum  Corrosivum 
Chloriduin  Mite 

ludiduui  Rubrum 

lodiilum  Flavum 

OxiJuiu  Flavum 

Unguentum   Ilydrargj'ri  Oxiiii  Flavi 


Oleatum  Ilydrargyri 

Hydrargyri  Oxidum  Rubrum 
Unguentum  Hydrargyri  Oxidi  Rubri 


Liquor  Hydrargyri  Nitratis 
Unguentum  Hydrargyri  Nitratis 


By  precijiitating  .■^olulioii  uf  mercuric  chloride  with  am- 
monia water 

By  incoijiorating  10  (Jin.  of  amraoniated  mercury  with 
60  (Jm.  of  white  petrolatum  and  40  tim.  of  hydrous 
wool-fat 

By  subliming  mercuric  sulphate  with  sodium  chloride 

By  subliming  mercuric  sulphate  and  mercury  with  so- 
dium chloride 

By  double  decomposition  between  mercuric  chloride  and 
potassium  iodide 

By  precipitating  an  acid  solution  of  mercurous  nitrate 
with  potassium  iodide 

By  precipitating  solution  of  merfurous  chloride  with 
sodium  hydroxide 

By  incorporating  10  Gm.  of  yellow  mercuric  oxide,  after 
trituration  with  10  (im.  of  water,  with  40  (Jm.  of  hy- 
drous wool-fat  and  4(1  (Jm.  of  petrolatum 

By  dissolving  25  (im.  of  yellow  mercuric  oxide  in  75 
(Jm.  of  oleic  acid 

By  decomposing  mcrouric  nitrate  by  heat 

By  incorporating  10  Gm.  of  red  mercuric  oxide,  after 
trituration  with  10  (Jm.  of  water,  with  40  (im.  of  hy- 
drous wool-fat  and  40  Gm.  of  petrolatum 

By  dissr)lving  40  Gm.  of  red  mercuric  oxide  in  45  Gm. 
of  nitric  ai^id  and  15  Gm.  of  water 

By  treating  lard  with  nitric  acid,  and  then  incorpo' 
rating  a  solution  of  mercuric  nitrate 


Hydrargyri  Acetas 

Mercuric  Acetate 
Hydrargyri  Arsenas 

Mercuric  Arsenate 
Hydrargyri  Bromidum,  HgBr2 

Mercuric  Bromide 

Hydrargyri  Carbonas,  IIg2C'08 

Mercurous  Carbonate 
Hydrargyri  Chloras,  Hg(C'l08)2  -j-  H2O 

Mercuric  Chlorate 
Hydrargj'ri  Chromas,  HgCrO* 

Mercuric  Chromate 

Hydrargyri  Cyanidum,  Hg(CN)2 

Mercuric  Cyanide 
Hydrargyri  Lactas, 

(ngi)3(CaHr.03)2-f  2H2O 

Mercurous  Lactate 
Hydrargyri  Subsulphas  Flavus, 
Hg(ngO)2SO..  _ 

Yellow  Mercuric;  Subsul|diatc 
Hj'drargyri  Sulphidum  Nigrum,  IlgS 

Black  Mercuric  Sulphide 

Ethiops  Mineral 
Hydrargyri  Suljihidum  Rubrum,  HgS 

Red  Mercuric  Sulphide 

Vermilion 
Hydrargyri  Nitra.",  Ilg2(N08)2  +  2H2O 

Mercurous  Nitrate 

Hvflrargyri  Sulj>has,  HgSO* 
Mercuric  Sulphate 


Unofficial  Salts  of  Mercury 

By  dissolving  mercuric  oxiile  in  acetic  acid,  filtering, 
concentrating,  and  crystallizing 

By  adding  a  solution  of  arsenic  acid  to  a  solution  of 
nienuiric  nitrate,  and  collecting  the  jirccipitate 

By  dissolving  mercuric  oxide  in  hot  aqueous  hydro- 
bromicacid,  filtering  and  concentrating,  then  crys- 
tallizing 

By  precipitating  a  solution  of  mercurous  nitrate  with 
acid  potassium  carbonate 

By  dissolving  mercuric  oxide  in  warm  chloric  acid, 
filtering  and  concentrating,  then  crystallizing 

By  boiling  equal  parts  of  chromium  trioxidc  and 
yellow  mercuric  oxide  in  water,  and  collecting 
crystals 

By  passing  hydrocj'anic  acid  into  a  vessel  contain- 
ing mercuric  oxide  with  water 

By  mixing  boiling  soludons  of  sodium  lactate  and 
mercurous  nitrate,  and  collecting  the  prccii)itate 

By  adding  mercuric  sulphate  to  boiling  water 


By  nibbing  together  equal  parts  of  mercury  and  sul- 
phur 

By  fusing  and  subliming  mercury  and  sulphur 


By  mixing  4  jiarts  mercury,  .*?  ])arts  nitric  acid,  1 
j)art  water,  and  after  twenty-four  hours  collect- 
ing the  crystals 

By  heating  10  07,.  mercury  with  (5  f1.  ,>z.  suljihuric 
acid,  in  a  i)circelain  vessel,  and  stirring  constantly 
until  a  while  salt  is  obtaineil 


HYDRARGYRUM.  IS.     Mercury 

[QUICKSIbVKR] 

It  nhodM  cfnitain  not  h^sp  than  99.9  nerront.  of   pun-  iiictallic  Mercury,  ami 
shuuld  be  kept  in  strong,  well-.stoppen-il  bottles. 
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Mercury  for  pbarmaceuticiil  uses  shoul<l  be  pure.  To  sei)arate  me- 
chanical impurities,  moisture,  or  small  (juaiitities  of  oxidt^,  mercury 
may  be  filtered  by  collecting  it  in  a  sound  piece  of  chamois  leather 
and,  gathering  the  corners  together,  forcibly  sciueezing  the  jiarlicles 
through  the  pores  of  the  leather.  But  distillation  is  preferable  in 
most  cases  to  purify  the  metal  eftectually,  which  may  be  accom- 
plished by  a  process  formerly  olficial  in  the  British  Pharmacopoeia, 
as  follows  : 

Take  of  Mercury,  3  pounds  [avoirdupois] ;  Hydrochloric  Acid,  3 
fluidrachms  ;  Distilled  Water,  a  sufficiency.  Place  the  Mercury  in  a 
glass  retort  or  iron  bottle,  and,  applying  heat,  cause  two  pounds  and 
a  half  of  the  metal  to  distil  over  into  a  flask  employed  as  a  receiver. 
Boil  on  this  for  five  minutes  the  Hydrochloric  Acid  diluted  with  9 
fluidrachms  of  Distilled  Water,  and  having,  by  repeated  affusions  of 
Distilled  Water  and  decantations,  removed  every  trace  of  acid,  let 
the  mercury  be  transferred  to  a  porcelain  capsule,  and  dried  first  by 
Altering  paper,  and  finally  on  a  water-bath. 

Official  Description. — A  shining,  silver-white  metal. 

Udor,  Taste,  and  Reaction. — Odorless ;  tasteless. 

Specific  Gravity.— 13.535  at  25°  C.  (77"  F.). 

Solubility. — Insoluble  in  the  ordinary  solvents,  also  in  concentrated  hydrochloric  acid,  and,  at 

ordinary  temperatures,  in  sulphuric  acid  ;  but  it  dissolves  in  the  latter  when  boiled  with 

it,  and  is  readily  and  completely  soluble  in  nitric  acid. 
Tests  for  Identity. — It  is  liquid  at'  ordinary  temperatures  and  easily  divisible  into  spherical 

globules  ;  but  when  cooled  to  — 39.38°  C.  ( — 38.88°  F.),  it  forms  a  ductile,  malleable  mass. 
At  ordinary  temperatures  it  volatilizes  very  slowly,  more  rapidly  as  the  temperature  in- 
creases, and  at  357.25°  C.  (675.05°  F.)  it  boils  and  is  completely  volatilized,  yielding 

a  colorless,  very  poisonouc  vapor,  and  no  appreciable  residue. 
When   globules  of  Mercury  are  dropped  upon  white  paper,  they  should  roll  about  freely, 

retaining  their  globular  form,  and  leaving  no  streaks  or  traces. 
It  sliould  be  perfectly  dry  and  present  a  bright  surface  even  after  agitation  in  contact  with 

air. 
Impurity  and  Test. — Mnrc  thnn  H/ir/hl  traces  of  forcirjn  metnh.     On  boiling  5  Gm.  of  Mercury 

witli  5  Cc.  of  water  and  4.5  Gm.  of  sodium   thiosulphate,   in  a  test-tube,  for  about  one 

minute,  the  Mercury  should  not  lose  its  lustre,  and  should  not  acquire  more  than   a 

slightly  yellowish  shade. 

Uses. — When  mercury  is  administered  in  a  finely  divided  condition, 
as  in  blue  mass,  or  in  mercury  with  chalk,  it  exerts  an  action  upon 
the  liver,  which  is  termed  alt-erative.  This  action  is  possessed  by 
some  of  its  salts. 


MASSA  HYDRARGYRI.  IT.  S.     Mass  of  Mercury 

Mctrii-  OM  form 

Mercury 33  Qm.  5  nz.  av.  122  gr. 

Glycyrrhiza,  in  No.  fin  powder 10  Gm.  1  oz.  nv.  2fi3  gr. 

.\lthaea,  in  No.  fiO  p  twder 15  Gm.  2  oz.  av.  175  gr. 

Glycerin 9  Gm.  1  oz.  av.  193  gr. 

Honey  of  Rose 33  Gm.  5  oz.  av.  122  gr. 


To  make 100  Gm.  Ifi  oz.  av. 

Triturate  the  Mercury  Mith  the  Honey  of  Kose  until  it  is  extin- 
guished and  globules  of  Mercury  are  no  longer  visible  under  a  lens 
magnifying  ten  diameters.  Ad(l  the  Glycerin,  then  the  (ilycyrrhiza 
and  Althica  gradually,  and  continue  the  trituration  until  the  mass  is 
homogeneous.  Keep  the  product  in  well-dosed  containei'S.  (For 
tests  see  Part  V. ) 
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Fig.  446 


By  using  this  formula  the  pharmacist  is  enabled  to  make  blue  mass 
extemporaneously  with  very  little  labor.  The  mass  should  not  be 
forcibly  pressed,  or  the  globules  of  mercury  will  run  together,  and 
will  grow  larger  instead  of  smaller. 

Uses. — The  object  of  this  preparation  is 
to  furnish  mercury  in  a  finely  divided  con- 
dition. It  is  given  in  small  doses  to  prod- 
uce salivation,  and  in  doses  of  three  to  ten 
grains  (0.2  to  0.6  Gm.)  as  an  alterative  or 
purgative. 

Fig.  446  illustrates  the  mercurial  shaker 
invented  by  Dr.  Squibb.  It  consists  of  a  stout 
wooden  frame  to  which  is  attached  a  metal 
cage  for  holding  a  strong  glass  gallon  bottle  ; 
this  is  held  in  place  by  a  cup-shaped  screw 
clamp  which  rests  on  a  cloth  collar  placed 
around  the  top  of  the  bottle  above  the  shoul- 
der ;  the  sides  of  the  cage  move  in  guides 
which  are  bolted  to  the  wooden  frame.  A 
vertical  .shaft  operated  by  the  horizontal  sliaft 
at  the  bottom  communicates  an  ' '  up  and 
down"  motion  to  the  bottle,  and,  when  speeded 
properly,  the  mercury  and  a  mixture  con- 
taining honey  in  the  bottle  is  thrown  from 
the  top  to  the  bottom  rapidly,  and  the 
mercury  is  thus  quickly  extinguished.  The 
mixture  is  afterwards  incorporated  with  the 
powdere,  placed  in  a  large  vessel,  and  the 
mass  is  finished.  In  making  mercurial  oint- 
ment, the   mercury  is  iilaced   in   the   bottle 

Squibb  8  mercurial  shaker  tit  .i  i         ,  i     ,      ^i  i      i  i 

holding  the  lard,  and  both  are  shaken  to- 
gether ;  the  mixture  is  afterwards  mixed  with  the  melted  suet.  This 
process  of  extinguishing  mercury  is  termed  "  succussion. " 


Mctrir 

Old  form 

38  Qm. 

16fi  f;rnins 

10  Gm. 

44  grains 

57  Om. 

248  grains 

HYDRARGYRUM  CUM   CRETA.  U.S.     Mercury  with  Chalk 

[Gray  Powder] 

•  Mercury 

Clarified  Honey 

Prepared  Chalk 

Water,  a  ."ufficient  quantity, 

To  make 100  Qm.  1  oz.  av. 

Wrigh  the  M«Mcnry  and  riarifi<'(l  Tloiiry  snccessively  into  a  strong 
botth'  of  tlie  capacity  «»f  100  (V.  [old  form  1  H.  o/.],  and  add  2  Cc. 
[old  form  10  minims]  oi'  Wat<'r.  Cork  the  l)ottl«',  and  shake  it  for 
alxmt  half  an  hcmr  at  a  time,  until  the  aggregate  time  of  sliaking 
reache^s  ten  hours,  or  until  the  globules  of  Mercnry  are  no  longer 
visible  un(h'r  a  1<mis  magnifying  ftntr  <Ji(tmrtns.  Tlie  shaking  may 
1k^  inon'  convJMiienlly  prilornicd  by  mccliaiiical  means.  K'ub  the 
Pre])ared  Chalk  with  Water,  in  a  mortar,  to  a  thick,  cn'aniy  i>ast<', 
and,  having  added  the  contents  (tf  the  b(>ttle,  washing  the  last  por- 
tions in  with  u  little  Water,  triturate  tlie  whole  to  a  uniform  mixture. 
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Finally,  dry  the  mixture,  first  between  ample  layers  of  bibulous 
paper,  and  afterwards  iu  a  dish  at  the  ordinary  temperature,  until  it 
weighs  100  Gm.  [old  form  1  oz.  av.].  Then  reduce  it  to  a  uniform 
powder,  without  trituration,  and  keep  it  in  well-stoppered  bottles, 
protected  from  light. 

The  intention  here  is  to  furnish  mercury  in  a  finely  divided  condi- 
tion in  the  form  of  a  powder.  The  above  process  is  a  very  tedious 
one.  In  Matter's  process,  fifty-three  grains  of  powdered  acacia  are 
mixed  with  fifty-three  grains  of  chalk,  enough  water  added  to  form 
a  thin  paste,  and  one  hundred  and  sixty-seven  grains  of  mercury 
added  and  triturated  until  extinguished.  One  hundred  and  sixty- 
five  grains  of  chalk  are  made  into  a  paste  with  water,  and  added  to 
it,  and  the  water  evaporated  from  the  mixture  in  a  water-bath  ;  it  is 
rubbed  to  powder  when  dry. 

Official  Description. — A  light  gray,  rather  damp  powder,  free  from  grittiness. 

Odor  and  Taste. — Without  odor  ;  slightly  sweetish  taste. 

impurities  and  Tests  for  Impurities. — Limit  of  mercurous  oxide.  If  a  portion  of  the  pow- 
der be  digested  with  warm  acetic  acid,  the  chalk  is  dissolved  with  effervescence,  leaving 
a  residue  of  finely  divided  mercury.  The  filtrate  should  not  become  more  than  slightly 
opalescent  on  the  addition  of  a  few  drops  of  hydrochloric  acid. 
Limit  of  mercuric  oxide.  If  0.1  Gm.  of  the  powder  be  digested  with  20  Cc.  of 
warm  diluted  hydrochloric  acid,  the  liltrate  shouM  not  be  ufiected  by  hydrogen 
sulphide  T.S. 

Uses. — Mercury  with  chalk  is  a  mild  mercurial,  frequently  given 
to  children.  It  should  be  free  from  mercurous  or  mercuric  oxide  ; 
through  exposure  to  air  old  specimens  frequently  contain  both.  The 
dose  is  four  to  ten  grains  (0.25  to  0.6  Gm. ). 


UNQUENTUM   HYDRARQYRI.  U.S.     Mercurial  Ointment 

This  ointment  is  made  by  extinguishing  500  Gm.  of  mercury  with 
20  Gm.  of  oleate  of  mercury  ;  the  mixture  is  then  incorporated  with 
250  Gm.  of  benzoinated  lard  and  230  Gm.  of  prepared  suet,  melted 
together.  (See  Unguenta. )  The  object  of  this  process  is  to  furnish 
finely  divided  mercury  in  a  convenient  form  for  external  administra- 
tion. The  ointment  is  largely  used,  and  the  extemporaneous  process 
furnishes  a  satisfactory  preparation. 


UNQUENTUM   HYDRARQYRI   DILUTUM.  U.S.     Blue  Ointment 

This  ointment  is  made  by  mixing  670  Gm.  of  mercurial  ointment 
with  330  Gm.  of  petrolatum,  thus  producing  a  33^  percent,  mercurial 
ointment.  A  demand  for  a  weaker  mercurial  preparation  for  external 
use  has  warranted  the  introduction  of  this  diluted  ointment  into  the 
U.  S.  Pharmacopceia  (8th  Rtn^sion).  Its  properties  are  the  same  as 
the  official  mercurial  ointment,  although  less  active.      (See  Unguenta.) 

EMPLASTRUM  HYDRARQYRI.  U.S.     Mercurial  Plaster 

This  plaster  contains  30  Gm,  of  finely  divided  mercury  extin- 
guished in  1  Gm.  of  oleate  of  mercury  and  incori)orated  with  10  Gm. 
of  hydrous  wool-fat  and  59  Gm.  of  melted  lead  plaster,  the  whole 
being  thoroughly  mixed  while  cooling.     (See  Emphistra. )     Its  uses 
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are  the  same  as  those  of  the  ointment,  metallic  mercury  in  a  finely 
divided  condition  being  present  in  both,  the  only  diflerence  being 
in  the  form  of  the  preparations. 


HYDRARGYRUM  AMMONIATUM.  U.S.     Ammoniated  Mercury 

IIgNH2Cl  =  249.61 

[White  Precipitate] 

It  should  contain  not  less  than  78  percent,  nor  more  than  80  percent,  of  metallic 
mercury. 

Metric  Old  form 

*  Corrosive  Mercuric  Chloride,  in  powder 1 00  Qm.  1  oz.  av. 

Ammonia  Water, 

Distilled  Water,  each,  a  suflScient  quantity 

Dissolve  the  Corrosive  Mercuric  Chloride  in  2000  Cc.  [old  form  20 
fl.  oz.]  of  warm  Distilled  Water,  filter  the  solution,  and  allow  it  to 
cool.  Pour  the  filtered  liquid  gradually,  and  with  constant  stir- 
ring, into  150  Cc.  [old  form  IJ  fl,  oz.]  of  Ammonia  Water,  taking 
care  that  the  latter  shall  remain  in  slight  excess.  Collect  the  pre- 
cipitate on  a  filter,  and,  when  the  liquid  has  drained  from  it  as  much 
as  possible,  wash  it  with  a  mixture  of  400  Cc.  [old  form  4  fl.  oz.]  of 
Distilled  Water  and  20  Cc.  [old  form  li  fl.  dr.]  of  Ammonia  Water. 
Finally,  dry  the  precipitate  between  sheets  of  bibulous  paper,  in  a 
dark  place,  at  a  temperature  not  exceeding  30°  C.  (86°  F. ),  and 
keep  it  in  well -stoppered  bottles,  protected  from  light. 

In  this  process  the  ammonium  of  one-half  of  the  ammonium  chlo- 
ride, which  is  formed  upon  mixing  the  solutions,  has  two  of  its 
hydrogen  atoms  replaced  by  one  atom  o*"  bivalent  mercury,  NH4CJ 
becoming  NHgHgCl. 

HgCla  +  2NH4HO  =  NH4CI  +  NHsHgCl  +  2H2O 

Mercuric  Water  of  Amnioniiim        Mercurammonimii  Water 

Chloride  Ammonia  Chloride  Chloride 

Official  Description.-    White,  pulverulent  pieces,  or  a  white,  ainorphou.i  powder  ;  permanent 

in  the  air. 
Odor  and  Taste. — Without  odor;  earthy,  afterwards  styptic  and  inotullic  ta.ste. 
Solubility. — Insoiuhle  in  water  or  in  alcohol.     IJy  prolonged  wiLshinj;  with  water  it  is  gradually 
decomposed,  assuiuinf^j  a  yellow  color,  and  becoininf;  (converted  into  a  basic  salt.     Readily 
soluble  in  warm  hydrochloric,  nitric,  or  acetic  acid,  and  in  a  cold  solution  of  ammonium 
carbonate.     Also  completely  soluble  in  a  cold  solution  of  sodium  thiosulphate,  with  the 
evolution  of  ammonia ;  when  this  .solution  is  liciitcd  for  a  short  time,  red  mercuric  sul- 
phide is  scimrated,  which,  on  j)rotrncted  ixiiling,  turns  black. 
Tests  for  Identity. — At  a  temperature  below  a  red  hi-at  Ammoniated  Mercury  is  decomposed 
without  fusion,  and  at  a  red  heat  it  is  wholly  volatilized. 
When  heated  with  pota.ssium  hydroxide  T.S.,  the  salt  turns  yellow,  and  evolves  vapor  of 

ammonia. 
The  solution  of  the  salt  in  diluted  nitric  acid  gives  with  potassium  iodide  T.S.  a  red  precipi- 
tate, ami  with  silvc-r  nitrates  T.S.  a  white  precipitate. 
Impurities  and  Tests  for  Impurities. — Curhonntr.     The  salt   should   be  soluble  in    hydro- 
chloric acid  without  effervescence. 
Merruriiut  milt.     And  without  leaving  a  residue. 

J'^irciyn  >nlt»,  mriiiln,  nud  nrKrnir.  The  solution  of  0.5  Gm.  of  Ammoniated  Mercury  in  2 
Cc.  of  hydrochloric  acid  diluted  with  water  to  2.^  Cc.  should  not  respond  to  the  tests  for 
foreign  hiiIIh,  mrinlii,  and  nmenir,  (us  described  under  Ilyiirnryyri  Chliniitutn  Milf, 

Uses. — This  compound  of  mercury  is  not  used  internally  ;  it  is 
applied  externally  in  the  form  of  oint incut. 


LEAD,  COPPER,  SILVER,  AND  MERCURY  673 

UNQUENTUM   HYDRARGYRI   AMMONFATI.  U.S.    Ointment  of  Ammo- 

niated  Mercury 

This  ointment  is  made  by  incorporating  10  Gm.  of  ammoniated 
mercury  with  50  Gm.  of  white  petrolatum  and  40  Gm.  of  hydrous 
wool-fat.  It  is  a  valuable  application  in  certain  forms  of  eczema  and 
psoriasis  and  other  skin  diseases.     (See  Unguenta. ) 

HYDRARGYRI  CHLORIDUM  CORROSIVUM.  U.S.     Corrosive   Mercuric 

Chloride 

HgCl2  =  268.86 

[Bichloride  of  Mercury      Corrosive  Sublimate       Mercuric  Chloride] 

It  should  contain  not  less  than  99.5  percent,  of  pure  Mercuric  Chloride,  and  be 
kept  in  well-stoppered  bottles. 

Preparation. — This  important  mercuric  salt  may  be  made  by  the 
former  official  process,  as  follows  : 

Take  of  Mercury,  24  oz;  Sulphuric  Acid,  36  oz. ;  Chloride  of 
Sodium,  18  oz.  Boil  the  Mercury  with  the  Sulphuric  Acid,  by 
means  of  a  sand-bath,  until  a  dry  white  mass  is  left.  Rub  this, 
when  cold,  with  the  Chloride  of  Sodium  in  an  earthenware  mortar ; 
then  sublime  with  a  gradually  increasing  heat. 

By  boiling  sulphuric  acid  in  excess  with  mercury  to  dryness  a 
white  salt  (mercuric  sulphate)  is  formed,  according  to  the  reaction  : 

2H2SO4  +  Hg  =  HgS04  4-  SO2  +  2H2O 

Sulphuric  Mercury  Mercuric       Sulpliurous        Water 

Acid  Sulphate  Acid 

When  this  is  mixed  with  sodium  chloride,  and  the  mixture  ex- 
posed to  a  subliming  heat,  decomposition  takes  place,  according  to 
the  reaction  : 

HgS04  +  (NaCl)2  =  NaaSO^  +  HgCl^ 

Mercuric  Sodium  Sodium  Mercuric 

Sulphate  Chloride  Sulphate  Chloride 

The  mercuric  chloride  thus  formed  sublimes,  and  the  sodium  sul- 
phate remains  behind. 

This  chloride  is  always  sublimed  in  masses,  to  distinguish  it  from 
mercurous  chloride,  or  calomel,  which  is  in  powder. 

Official  Description. — Heavy,  colorless,  rhombic  crystals,  or  crystalline  maases ;  permanent  in 
the  air. 

Odor,  Taste,  and  Reaction. — Odorless  ;  acrid  and  persistent  metallic  taste.  The  nf|iu'ous  so- 
lution reddens  lilue  litmus  paper,  but  becomes  neutral  to  litmus  paper  upon  the  addition 
of  sodium  chloride. 

Solubility.— H'a^er.     When  in  fine  powder,  it  is  soluble  in  13  parts  at  25°  C.  (77°  F.),  and  in 
2  parts  of  boiling  water. 
Alcohol.     When  in  fine  powder,  soluble  in  three  parts  of  alcohol  at  25°  C.  (77°  F.),  and  in 

1.2  parts  of  boilin};  alcohol. 
Other  HotvcntK.     When  in  fine  powder,  soluble  in  about  14  parts  of  glycerin  at25°C.  (77°  F.). 

Tests  for  Identity.— If  1  (im.  of  finely  powdere.l  iMcrcuric  Chlorido  be  dissolvo<l  in  10  Cc.  of 
alcohol  or  20  Ce.  of  water,  it  should  leave  not  more  than  0.005  (im.  of  residue. 
It  fuses  at  2(55°  C.  (509°  F.)  to  a  colorless  li(iuid,  an<l  at  about  300°  C.  (572°  F.)  it  vola- 
tilizes in  <lense,  white  vapors,  leaving  no  a])])recial)le  residue. 
With  ammonia  water  the  aqueous  solution  of  the  salt  yields  a  white  precipitate  ;  with  an 
excess  of  hydrogen  sulphide  a  black  one;  with  potiuisium  iodide  T.S.  a  redone,  soluble 
in  an  excess  of  the  reagent  ;  and  with  silver  nitrate  T.S.  a  white  precipitate,  insoluble 
in  nitric  acid. 

Impurities  and  Tests  for  Impurities.— /•'<./•<  /7H  «„ltH.  If  to  0.5  dm.  of  Mercuric  Chloride, 
dissolved  in  20  Cc  of  water,  5  Cc.  of  hy<lrochloric  acid  be  aildcd,  and  the  solution  bo  com- 
pletely saturated  with  hydrogen  sulphide,  allowed  to  stand  for  several  hours  in  a  well- 
corked  flask  until  the  precipitate  has  subsideil.  and  then  filtered,  the  filtrate  should  be 
colorless  and  leave  no  weighablo  residue  upon  evaporation. 
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Arteiiir.  If  the  precipitate  obtained  in  the  preceding  test,  after  washing  with  about  10# 
Cc.  of  water  and  draining,  be  rinsed  into  a  beaker  with  about  20  Cc.  of  water,  and  then 
5  Cc.  of  stronger  ammonia  water  added,  and  if  after  covering  and  digesting  the  mixture 
for  about  15  minutes  on  a  bath  of  boiling  water,  it  be  rinsed  upon  a  filter  and  washed 
with  a  little  water,  the  filtrate  and  washings  after  evaporating  to  dryness,  moistening 
with  6  drrps  of  nitric  acid,  and  again  drying,  should  not  respond  to  the  Modified  Gut- 
zeifs  Test  for  arsenic  (see  U.  S.  P.  Test  No.  17,  Chap.  LXII). 

Limit  of  foreign  nietala,  If  the  precipitated  sulphide  remaining  upon  the  lilter  be  treated 
with  diluted  nitric  acid  (1  in  4),  warmed,  and  then  filterea,  the  filtrate  should  leave  no 
weighable  residue  upon  evaporation  and  gentle  ignition. 

Uses. — Pharmaceutically,  mercuric  chloride  is  used  in  several 
preparatioiis  to  furuish  the  mercury  iu  the  compounds.  Medicinally, 
as  an  alterative,  it  is  one  of  the  most  valuable  internal  lemed^es  in 
syphilis  and  chronic  rheumatism,  the  dose  being  one-twentieth  of  a 
grain  (0.003  Gm. ).  Externally,  it  is  used  as  a  stimulant  and  escha- 
rotic.  Recently  it  has  been  very  extensively  employed  in  antiseptic 
surgery.  It  is  undoubtedly  the  most  powerful  antiseptic  available, 
the  only  serious  disadvantage  being  the  necessity  for  great  care  on 
account  of  its  poisonous  properties.  The  antidote  to  poisoning  by 
corrosive  sublimate  is  the  free  use  of  white  of  egg,  milk,  or  other 
albuminous  liquids,  followed  by  an  emetic. 

HYDRARGYRI  CHLORIDUM  MITE.  U.S.    Mild  Mercurous  Chloride 

HgCl  =  233.68 

ipALOMEL     Mercurous  Chloride     Protochloride  of  Mercury     Subchloride 

OF  Mercury] 

It  should  contain  not  less  than  99.5  percent,  of  pure  Mercurous  Chloride,  and 
be  kept  in  dark  amber-colored  bottles. 

Preparation. — The  former  official  process  may  be  used  to  prepare 
mercurous  chloride,  as  follows  : 

Take  of  Mercury,  48  oz.  ;  Sulphuric  Acid,  36  oz. ;  Chloride  of 
Sodium,  18  oz. ;  Distilled  Water,  a  sufficient  quantity.  Boil,  by  means 
of  a  sand  bath,  24  oz.  of  the  Mercury  with  the  Sulphuric  Acid,  until 
a  dry,  white  mass  is  left.  Rub  this,  when  cold,  with  the  remainder 
of  the  Mercury,  in  an  earthenware  mortar,  until  they  are  thoroughly 
mixed.  Then  add  the  Chloride  of  Sodium,  and,  having  rubbed  it 
with  the  other  ingredients  until  globules  of  Mercury  cease  to  be 
visible,  sublime  the  mixture  into  a  large  chamber  so  that  the  subli- 
mate may  fall  in  powder.  Wash  the  sublimed  matter  with  boiling 
Distilled  Water,  until  the  washings  afford  no  precipitate  with  water 
of  ammonia,  and  dry  it. 

In  this  preparation  mercuric  sulphate  is  first  made  ;  this  is  then 
triturated  with  a  quantity  of  mercury  equal  to  that  usetl  iu  forming  it  ; 
mercurous  sulphate  is  produced,  and  when  this  is  mixed  with  sodium 
chloride  and  sublimed,  mercurous  clilorideis  produced  as  a  fine  white 
sublimate,  and  sodium  sulphate  remains  behind. 

2HaS(>4  +  Hg  -  HgSO,  +  SOa  -f  2HaO 

Hulphiiric  Mercury         Mtrcuric        SulpburuuB        Water 

Acid  Sulphate  Acid 

HgSO^  +  Hg  ==  HgaSO^ 

Mercuric  Mercury         Mprriirouii 

Sulphate  Sulphate 

HgaSO,  -f    2Nari        2ngCI    (    Na^SO^ 

MerrnrouH  S<Mliiini  Mt'rruriHiH  Hixlium 

8ulpliiitr>  Cliloriiie  Chloride  Mulphat« 
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Official  Description. — A  white,  impalpable  powder,  becoming  yellowish-white  on  being  tritu- 
rated with    strong   pressure,  and   showing  only    small,  isolated    crystals  when   viewed 
under  a  lens  having  a  magnifying  power  of  one  hundred  diameters.     Permanent  in  the 
air. 
Odor  and  Taste. — Odorless  and  tasteless. 
Solubility. —  Water.     Insoluble. 
Alcohol.     Insoluble. 

Other  tnlvents. — Insoluble  in  ether  and  cold  dilute  acids. 
Tests  for  Identity. — When  strongly  heated,  Mercurous  Chloride  is  volatilized  without  fusion 
or  the  evolution  of  brown  vapors,  leaving  no  appreciable  residue. 
In  contact  with  calcium  hydro.\ide  T.S.,  or  with  solutions  of  alkali  hydro.xides,  or  with 

ammonia  water,  the  salt  is  blackened. 
When  heated  with  dried  sodium  carbonate  in  a  dry  glass  tube,  it  yields  a  sublimate  of 
metallic  mercurv. 
Impurities  and  Tests  for  Impurities. — Heavy  Metah.    If  1  Gm.  of  the  salt  be  shaken  with 
10  Cc.  of  water  or  alcohol,  and  the  mixture  filtered,  neither  of  the  filtrates  should  respond 
to  the  Time-Limit  Test  for  henry  metnls  (see  U.  S.  P.  Test  No.  121,  Chap.  LXII). 
Soluble  impurities.     Nor  should  any  appreciable  residue  be  left  on  evaporation. 
Mercuric  chloride.     If  2  Gm.  of  the  salt  be  shaken  with  20  Cc.  of  ether,  filtered,  the  fil- 
trate evaporated,  and  10  Cc.  of  distilled  water  added,  not  more  than  a  slight  opalescence 
should  result  upon  the  addition  of  silver  nitrate  T.S.  to  5  Cc.  of  the  filtrate,  and  no 
change  in  color  should  be  produced  upon  adding  a  few  drops  of  ammonium  sulphide  T.S. 
to  the  remainder. 
Distinction  from,  and  absence  of,  ammoniated  mercury.     On  heating  a  portion  of  the  salt 
in  a  test-tube  with  potassium  hydroxide  T.S.,  it  should  not  evolve  ammonia;  and  if 
another  portion  be  shaken  with  acetic   acid,  and  filtered,   the   filtrate   should  not  be 
affected  by  hydrogen  sulphide  T.S.,  nor  by  silver  nitrate  T.S. 
Foreign  salts.     If  to  0.5  Gm.  of  Mercurous  Chloride  contained  in  a  small  beaker,  5  Cc.  of 
nitric  acid  be  added,  and   the  mixture  evaporated  to  dryness  on  a  water-bath,  and  if, 
after  dissolving  the  residue  in  about  25  Cc.  of  distilled  water  and  5  Cc.  of  hydrochloric 
acid,  the  solution  be  completely  saturated  with  hydrogen  sulphide,  and  allowed  to  stand 
for  several  hours  in  a  weH-corked  flask,  until  the  precipitate  has  subsided,  and  then  fil- 
tered, the  filtrate  should   be  colorless   and  leave  no  weighable  residue  upon  evaporation 
and  gentle  ignition. 
Arsenic.     If  the  precipitate  obtained  in  the  preceding  test,  after  washing  with  about  100 
Cc.  of  water,  and  draining,  be  rinsed  into  a  beaker  with  about  20  Cc.  of  water  and  then 
5  Cc.  of  stronger  ammonia  water  added,  and  if,  after  covering  and  digesting  the  mixture 
for  about  15  minutes  on  a  water-bath,  it  be  rinsed  upon  a  filter  and  washed  with  a  little 
water,  the  filtrate  and  washings,  after  evaporating  to  dryness,  moistening  with  6  drops 
of  nitric  acid,  and  agnin  drying,  should  not  respond  to  the  Modified  Gutzeit's  Test  for 
arsenic  (see  U.  S.  P.  Test  No.  17,  Chap.  LXII). 
Limit  of  furrign  metah.     If  the  precipitated  sulphide  remaining  upon  the  filter  be  treated 
with  diluted  nitric  acid  (1  in  4),  warmed,  and  then  filtered,  the  filtrate  should  leave  no 
weighable  residue  upon  evaporation  and  gentle  ignition. 

Uses. — Calomel  is  largely  used  as  an  hepatic  stimulant  and  altera- 
tive ;  it  is  also  purgative,  and,  in  large  doses,  sedative.  It  is  given 
in  doses  of  one-half  grain  to  twenty  grains  (0.03  to  1.3  Gm. ).  Care 
must  be  exercised  in  prescribing  calomel  with  other  remedies  that 
the  chemical  action  does  not  produce  corrosive  sublimate. 


HYDRARQYRI   lODIDUM   FLAVUM.  U.  S.    Yellow  Mercurous  Iodide 

Hgl  =  324.40 

[Green  Iodide  of  Mercury     MERCURotTs  Iodide     Protiodide  of  MERcnRV, 
Yellow  Iodide  of  Mercury] 

It  should  contain  not  less  than  99.5  percent,  of  pure  iMercurous  I(Mlide. 

M<trir  Old  form 

•  Mercury 50  Qm.     1  oi.  av.  293  gr. 

Nitric  Acid, 

Potassium  Iodide, 

Distilled  Water,  each,  a  sufficient  quantity 

Mix  20  Cc.  [old  form  5  fl.  dr.]  each,  of  Nitric  Acid  and  Distilled 
Water,  and,  when  the  liquid  is  cold,  pour  it  upon  the  Mercury  con- 
tained in  a  glaas  beaker.  Set  the  mixture  aside  in  a  dark  place,  and 
keep  it  at  a  temperature  between  25°  and  30°  C.  (77°  and  86°  F.), 
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with  occasional  agitation,  until  the  reaction  ceases  and  a  little  mer- 
cury still  remains  undissolved.  Separate  the  crystals  of  mercurous 
niliate,  Mhich  wild  have  formed,  from  the  mother  liquor,  allow  them 
to  drain  in  a  glass  funnel,  and  dry  tliem  on  bibulous  paper,  in  a  dark 
place.  When  the  salt  is  dry  dissolve  40  Gm.  [old  form  584  grains] 
of  it  in  050  Cc.  [old  form  201  ^|_  ^^  j  ^f  Distilled  Water  to  which  6 
Cc.  [old  form  92  minims]  of  Kitric  Acid  have  previously  been  added. 
Having  prepared  a  solution  of  16  Gm.  [old  form  233  grains]  of  Po- 
tassium Iodide  in  32  Cc.  [old  form  1  fl.  oz.]  of  Distilled  Water, 
slowly  pour  the  solution  of  Potassium  Iodide  into  the  solution  of 
Mercurous  ^Nitrate,  with  constant  stirring,  which  should  be  con- 
tinued for  fifteen  minutes,  allow  the  precipitate  to  subside,  decant 
the  suiiernatant  liquid,  and  wash  the  precipitate  by  decantation  with 
ten  successive  portions  of  500  Cc.  [old  form  1  pint]  each  of  Dis- 
tilled Water.  Finally,  transfer  the  precipitate  to  a  filter,  and  dry  it 
between  sheets  of  bibulous  paper,  in  a  dark  place,  at  a  temperature 
not  exceeding  40°  C.  (104°  F. ),  and  keep  it  in  dark  amber-colored 
vials,  with  the  least  possible  exposure  to  light. 

Instead  of  weighing  off  40  Gm.  [old  form  584  grains]  of  the  ]\[er- 
cirrons  Nitrate  as  above  directed,  the  whole  of  the  crystallized  salt 
may  be  taken  and  the  amount  of  Potassium  Iodide,  etc.,  adjusted  to 
the  proportions  given  above. 

Official  Description. — A  bright  yellow,  amorphous  powder.  By  exposure  to  light  it  becomes 
darker,  in  proportion  as  it  undergoes  decomposition  into  metallic  mercury  and  mercuric 
iodide. 

Odor  and  Taste. — Odorless  and  tasteless. 

Solubility. —  Wntcr.     Almost  insoluble. 
A/ciilio/.     Wholly  insoluble. 
Other  niifrciii".     Wholly  insoluble  in  ether. 

Tests  for  Identity. — When  slowly  and  moderately  heated,  it  assumes  nt  first  an  orange  and 

tlu'n  :i  red  color,  becoming  yellow  again  on  cooling.     Wlien  quickly  and  strongly  heated, 

it  is  at  lirst  partially  decomposed  into  mercury  and  mercuric  iodide,  antl  finally  is  vola- 

tilizcfi,  leaving  not  more  than  0.05  percent,  of  residue. 

AVhen  Mercurous  Iodide  is  heated  with  sulphuric  acid  and  a  little  manganese  dioxide,  vapor 

of  iodine  is  evolved. 
In  contact  with  a  solution  of  potassium  iodide,  the  salt  is  decomposed  into  mercuric  iodide, 
which  dissolves,  and  metallic  mercury,  whicli  remains  undissolved. 

Impurity  and  Test. — }f(irr  thaii  imrcx  of  wernin'r  itic/klr.  If  0.5  (im.  of  the  salt  be  shaken 
with  10  (.'(^  of  alcohol  and  the  mixture  allowed  to  stand  and  then  filtered,  a  portion  of 
the  perfectly  clear  filtrate  should  be  scarcely  aflrecte<l  by  hydrogen  sulphide  T.S.,  nor 
ghoidd  it  ])ri)duce  more  tluin  a  very  faint,  transient  ojialescenco  when  ilroppeil  into  water  ; 
and  if  5  Cc.  of  the  filtrate  be  evaporated  on  a  white  jiorcclain  surface,  not  more  than 
a  very  faint,  red  stain  should  remain. 

Uses. — Yellow  mercurous  iodide  is  used  as  an  alterative.  It  is 
better  adapted  for  internal  administralion  tlian  tlie  red  iodide,  be- 
cause it  is  mild(;r.  Tlie  dose  is  from  one-fifth  to  one  grain  (0.01  to 
0.065  Gm.). 

HYDRARdYRI    lODlDUM   RUBRUM.  l.S     Red  Mercuric  Iodide 

11^12     4r,o.sn 

[I'.IMODIDK   (II'    Ml,l{(  1  ICY       ]\lKRC('inr    loDIDK       Ri;i)    loniDK   (IK    Mi:i{(  tky] 

It  should  contiiin  iKit  Icsh  than  Oy.ri  juTccnt.  df  pun^  IMcrcuric  Iodide. 

Mi'Irii-  Old  form 

•Corrosive  Mercuric  Chloride 40  (im.  1  oz.  av.  148  gr. 

Potassium  Iodide 50  Qm.  1  oz.  av.  293  gr. 

Distilled  Water,  a  sufficient  c^unntity 
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Dissolve  the  Coi-rosive  Mercuric  Chloride;  and  the  Potassium  Iodide, 
each,  in  800  Cc.  [old  form  25^  fl.  oz.]  of  Distilled  Water,  and  filter 
the  solutions  sepaiatelj'.  Pour  both  solutions,  simultaneously  and  in 
a  thin  stream,  with  constant  and  very  active  stirring,  into  2000  Cc. 
[old  form  4  pints]  of  Distilled  Water.  When  the  precipitate  has 
subsided,  decant  the  sui)ernatant  liquid,  collect  the  i)recipitate  on  a 
filter,  and  wash  it  with  cold  Distilled  Water,  until  tlie  washings  give 
not  more  than  a  slight  opalescence  with  silver  nitrate  test  solution. 
Finally,  dry  it,  in  a  dark  i)lace,  between  sheets  of  bibulous  paper,  at 
a  temperature  not  exceeding  40°  C.  (104°  F. ),  and  keep  it  in  well- 
stoppered  bottles,  protected  from  light. 

In  this  process  mercuric  iodide  and  potassium  chloride  are  formed 
by  double  decomposition. 

HgCla  +  2KI  =  Hgia  +  2Ka 

Mercuric  Pofcissiiim       Slprctiric  Potassium 

Chloride  IcjdiUe  Iixlide  Chloride 

As  mercuric  iodide  is  soluble  in  solutions  both  of  mercuric  chloride 
and  of  potassium  iodide,  it  is  not  profitable  to  use  an  excess  of  either. 
It  may  be  obtained  in  handsome  crystals  by  dissolving  it  in  hot  hydro 
chloric  acid  to  saturation  and  allowing  the  solution  to  cool  slowly. 

Official  Description. — A  scarlet-red,  amorphous  powder ;  permanent  in  the  air. 
Odor  and  Taste. — Odorless  ;  tasteless. 
Solubility. —  Water.     Almost  insoluble. 

Alcohol.     In  116  parts  at  25°  C.  (77°  F.).  and  in  15  parts  of  boiling  alcohol. 
Other  golventn.     In  85  parts  of  ctlier  and  1340  parts  of  chloroform  at  25°  C.  (77°  F.)  ;  also 
in  solutions  of  the  soluble  iodides,  mercuric  chloride,  sodium  thiosulphate,  and  hot  solu- 
tions of  thf  alkali  chlorides. 
Tests  for  Identity.— When  heated  to  about  150°  C.  (302°  P.),  the  salt  becomes  yellow,  but 
again  assumes  a  red  color  on  cooling;  at  253°  C.  (487.4°  F.)  it  fuses  to  a  dark  yellow 
liquid,  which,  on  cooling,  forms  a  yellow,  crystalline  mass,  and  at  higher  temperatures 
is  finally  volatilized,  leaving  not  more  than  0.05  percent,  of  residue. 
On  heating  the  salt  with  potassium  hydroxide  T.S.,  and  adding  a  little  sugar  of  milk, 

metallic  mercury  is  ]>rccipitated. 
Mercuric  chloride.  A  saturated  solution  of  Mercuric  Iodide  in  hot  alcohol  should,  after 
cooling,  be  colorless;  and  when  diluted  with  an  equal  volume  of  water,  the  solution 
should  not  redden  blue  litmus  paper. 
Limit  of  soluble  chloriden  or  iodides.  If  about  0.5  Gm.  of  Jlercuric  Iodide  be  thoroughly 
agitated  with  10  Cc.  of  distilled  water,  the  filtered  liquid  should  not  become  more  than 
slightly  colored  by  hydrogen  .sulphide  T.S.,  nor  give  more  than  a  slight  opalescence  with 
silver  nitrate  T.S. 

Uses. — This  iodide  is  used  internally  in  the  treatment  of  syphilis, 
in  doses  of  one-twentieth  of  a  grain  (0.003  Gm. )  ;  it  is  fretiuently 
given  in  pill  form  combined  with  potassium  iodide.  Externally,  it 
is  often  used  in  the  form  of  an  ointment,  of  the  strength  of  sixteen 
grains  in  an  ounce  of  simple  ointment. 


HYDRARGYRI   OXIDUM   FLAVUM.  U.S.    Yellow  Mercuric  Oxide 

llgO  -214.38 
It  should  contain  not  less  than  99.5  percent,  of  pure  Yellow  Mercuric  Oxide. 

Mitrii-  Old  form 

*  Corrosive  Mercuric  Chloride 100  Gm.  llrtO  grains 

Sodium  Hydroxide 40  Qm.  5S4  grains 

Distilled  Water,  a  sufficient  quantity 
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Dissolve  the  Corrosive  Mercuric  Chloride  in  1000  Cc.  [old  form  2 
pints]  of  warm  Distilled  Water,  and  filter  the  solution.  Dissolve  the 
Sodium  Hydroxide  (which  should  contain  at  least  90  percent,  of  pure, 
anhydrous  sodium  hydroxide)  iu  1000  Cc.  [old  form  2  pints]  of  cold 
Distilled  Water,  and  into  this  solution  pour  gradually,  and  with  con- 
stant stirring,  the  solution  of  Corrosive  Mercuric  Chloride.  Allow 
the  mixture  to  stand  for  an  hour  at  a  temperature  of  about  30°  C. 
(86°  F. ),  stirring  frequently.  Then  decant  the  supernatant,  clear 
liquid  from  the  precipitate,  and  wash  the  latter  repeatedly  by  the 
addition  and  decantation  of  portions  of  Distilled  Water,  using  1000 
Cc.  [old  form  2  pints]  of  Water  each  time.  Collect  the  precipitate 
on  a  strainer,  and  continue  the  washing  with  warm  Distilled  Water, 
until  a  small  portion  of  the  washings,  when  poured  on  a  little  mer- 
curic chloride  test  solution,  no  longer  produces  a  yellowish  turbidity 
at  the  line  of  contact  of  the  two  liquids.  Then  allow  the  precipitate 
to  drain,  and  dry  it  between  sheets  of  bibulous  paper,  in  a  dark  place, 
at  a  temperature  not  exceeding  30°  C.  (86°  F. ),  and  keep  it  in  well- 
stoppered  bottles,  protected  from  light. 

HgCla  +  2NaHO  =  HgO  +  2NaCl  -f  H2O 

Mercuric  Sodium  Mercuric  Sodium  Water 

Chloride  Hydroxide  Oxide  Chloride 

Official  Description. — A  light  orange-j'ellow,  amorphous,  heavy,  impalpable  powder ;  perma- 
nent in  the  air,  but  turning  darker  on  exposure  to  light. 
Odor,  Taste,  and  Reaction. — odorless;  somewhat  metallic  taste;  when  moistened  with  hot 

water,  it  should  not  turn  red  litmus  paper  blue. 
Solubility. —  Water.     Almost  insoluble. 
Alcohol.     Insoluble. 
Other  solvents.     Readily  and  completely    in  diluted  hydrochloric  or  nitric  acid,  forming 

colorless  solutions. 
Tests  for  Identity. — When  moderately  heated,  Yellow  Mercuric  Oxide  assumes  a  red  color.    At 

a  red  heat  it  is  completely  decomposed  into  oxygen  and  metallic  mercury,  and  is  finally 

volatilized,  leaving  not  more  than  0.1  percent,  of  residue. 
If  0.5  Gm.  of  Yellow  Mercuric  Oxide  be  digested  on  a  water-bath,  for  fifteen  minutes,  with 

a  solution  of  1  Gm.  of  oxalic  acid  in  10  Cc.  of  water,  it  will  be  converted  into  white 

mercuric  oxalate  (distinction  from  red  mercuric  ojcide). 
Impurities  and  Tests  for  Impurities. — Limit  of  chlorides.    On  dissolving  0.1  Gm.  of  the 

(Jxide  in  10  Cc.  of  diluted  nitric  acid,  the  resulting  solution  should  be  clear,  and  should 

not  afford  more  than  a  slight  opalescence  with  silver  nitrate  T.S. 
The  solution  of  0.5  Gm.  of  the  Oxide  in  a  mixture  of  2  Cc.  of  hydrochloric  acid  and  25  Cc. 

of  water,  should  not  respond  to  the  tests  for  foreign  salts,  metals,  or  arsenic,  as  described 

under  Hydrargyri  Chloridum  Mite. 

Uses. — Yellow  mercuric  oxide  is  used  in  making  the  oleate  of  mer- 
cury and  in  the  oflicial  ointment ;  it  is  employed  oulj^  externally. 

UNGUENTUM   HYDRARGYRI   OXIDI  FLAVI.   U.  S     Ofntment  of  Yellow 

Mercuric  Oxide 

This  preparation  is  made  by  incorporating  10  Gm.  of  yellow  mer- 
curic oxide  aft<n-  tliorough  trituration  witli  10  (im.  of  water,  with  40 
(im.  of  hydrous  wool-fat  and  40  Um.  of  j)»'(rolatum.  Its  uses  are 
the  same  as  those  of  the  ointment  of  red  mercuric  oxide.  (See 
Ungueuta. ) 

OLEATUM   HYDRARGYRI.  U.S.    Oleate  of  Mercury 

Tliis  oleate  is  made  by  dissolving  25  (xm.  of  dried  yellow  mercuric 
oxide  in  75  (Jm.  of  oleic  acid.  The  yellow  mercuric  oxide  is  first 
triturated  with  25  Cc.  of  water,  the  oleic  acid  added  and  the  water 
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evaporated  with  the  aid  of  a  gentle  heat.  It  is  best  to  avoid  much 
heat  in  making  this  preparation,  to  prevent  partial  decomposition 
and  separation  of  metallic  mercury  ;  in  time  this  change  slowly 
takes  place,  even  when  the  directions  have  been  strictly  followed 
(see  page  325). 

HYDRARQYRI   OXIDUM   RUBRUM.  U.S.     Red  Mercuric  Oxide 

IIgO  =  214.38 

[Red  Precipitate] 

It  should  contain  not  less  than  99.5  percent,  of  pure  Red  Mercuric  Oxide,  and 
should  be  kept  in  well-stoppered  bottles,  protected  from  light. 

Preparation. — This  oxide  may  be  made  by  a  former  official  process, 
as  follows  : 

Take  of  Mercury,  36  oz. ;  Nitric  Acid,  24  oz, ;  Water,  2  pints.  Dis- 
solve the  Mercury,  with  the  aid  of  a  gentle  heat,  in  the  Acid  and 
Water  previously  mixed,  and  evaporate  to  dryness.  Eub  the  dry 
mass  into  powder,  and  heat  it  in  a  very  shallow  vessel  until  red 
vapors  cease  to  rise. 

Mercuric  nitrate  is  first  formed,  and  this  is  decomposed  by  heat. 

2Hg(N03)2  =  2HgO  +  4NO2  +  Oa 

Mercuric.  Mercuric  Nitrogen         Oxygen 

Nitrate  Oxide  Dioxide 

Official  Description. — Heavy,  orange-red,  cry.stalline  scales,  or  a  crystalline  powder,  becoming 

more  yellow  the  finer  it  is  divided  ;  permanent  in  the  air. 
Odor  and  Taste. — Odorless  ;  somewhat  metallic  taste. 
Solubility. —  Water.     Almost  insoluble. 
Alcohol.     Insolubio. 

Other  solvents.     Readily  soluble   in  diluted   nitric  acid,  forming   a  clear  solution,  or  in 
hydrochloric  acid  (1  in  10)  with  faint  opalescence. 
Tests  for  identity.— When  heated  to  about  400°  C.  (752°  F.),  Red  Mercuric  Oxide  becomes 
dark  violet  or  almost  black,  but  assumes  its  original  color  on  cooling.     At  a  red  heat  it 
i«  completely  decomposed  into  oxygon  and  metallic  mercury,  and  is  finally  volatilized, 
leaving  no  appreciable  residue. 
If  0.5  (}m.  be  digested  on  a  water  bath  with  a  solution  of  1  Gm.  of  oxalic  acid  in  10  Cc.  of 
water,  it  will  not  change  color  within  two  hour.s  (distinction  from  yellow  mercuric  oxide). 
Impurities  and  Tests  for  Impurities. — Nitrate.     If  1  Gm.  of  Red  Mercuric  Oxide  be  mixed 
with  5  Cc.  of  water,  and  2  Cc.  of  sulphuric  acid  added,  the  mixture  cooled,  and  2  Cc.  of 
ferrous  sulphate  T.S.  be  carefully  poured  upon  it,  no  brown  zone  should  be  developed  at 
the  line  of  contact  upon  standing. 
Limit  0/  chlorides.     On  dissolving  0.1  (5m.  of  the  Oxide  in  10  Cc.  of  diluted  nitric  acid,  the 
resulting  solution  should  be  clear,  and  ehould  not  produce  more  than  a  slight  opalescence 
with  silver  nitrate  T.S. 
foreign  salts,  metals,  or  arsenic.     The  solution  of  0.5  Gm.  of  the  Oxide  in  a  mixture  of  2 
Cc.  of  hydrochloric  acid  and  25  Cc.  of  water,  should  not  respond  to  the  tests  for  foreign 
salts,  metals,  or  arsenic,  as  described  under  Hydrargyri  Chloridum  Mite. 

Uses. — Ked  mercuric  oxide  has  the  same  chemical  composition  as 
the  yellow  oxide.  It  is  used  in  the  form  of  ointment  for  inflamed 
eyelids,  in  skin  diseases,  and  for  destroying  body  vermin. 

UNQUENTUM   HYDRARQYRI   OXIDI   RUBRI.  U.S.    Ointment  of  Red 

Mercuric  Oxide 

This  preparation,  usually  known  as  red  precipitate  ointment,  is  made 
by  incorporating  10  Gm.  of  red  mercuric  oxide,  after  thorough  tritu- 
ration with  10  Cc.  of  water,  with  40  Gm.  of  hydrous  wool  fat  and  40 
Gra.  of  petrolatum.  (See  Unguenta. )  It  is  used  as  a  stimulating 
application  to  indolent  soras  and  in  blepharitis. 
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LIQUOR  HYDRARGYRI  NITRATIS.  U.S.    Solution  of  Mercuric  Nitrate 

A  liquid,  which  gliould  contain  about  60  percent,  of  Mercuric  Nitrate 
[Hg(N02.0)2  =  321.64],  and  about  11  percent,  of  free  nitric  acid. 

Jletric  Old  form 

*  Red  Mercuric  Oxide 40  Gm.  6  oz.  av.   425  gr. 

Nitric  Acid 45  Gm,  5  fl.  oz.  160  inin. 

Distilled  Water 15  Gm.  2  fl.  oz.  2.39  min. 

To  make 100  Gm.  8  fl.  oz. 

Mix  the  Nitric  Acid  with  the  Distilled  Water,  aiid  dissolve  the 
Bed  Mercuric  Oxide  iu  the  mixture.  Keep  the  product  iu  ghiss- 
stoppered  bottles. 

Official  Description. — A  clear,  nearly  colorles.s,  heavy  liquid. 
Odor  and  Reaction. — Faint  odor  of  nitric  acid  ;  strongly  acid  reaction. 
Specific  Gravity.— About  2.086  at  25°  C.  (77°  F.). 

Tests  for  Identity. — (jn  evaporating  a  few  drops  of  the  Solution  in  a  porcelain  dish,  a  white 
residue  is  left,  which,  on  being  heated,  becomes  successively  yellow,  red,  and  brown,  and 
is  finally  completely  volatilized. 
On  a  bright  surface  of  copper,  the  Solution  deposits  a  coating  of  metallic  mercury. 
The  Solution,  diluted  with  water,  yields  with  potassium  hydroxide  T.S.  a  yellow  precipi- 
tate ;  and  with  potassium  iodide  T.S.  a  bright  red  one,  soluble  in  an  excess  of  the  reagent. 
A  clear  crystal  of  ferrous  sulphate  dropped  into  the  Solution  rapidly  acquires  a  brown  color, 
and  becomes  surrounded  by  a  brownish-black  zone. 
Impurity  and  Test. — Mercnrous  salt.     No  precipitation   or  cloudiness  should   occur  in   the 
Solution  on  the  addition  of  water,  or  of  diluted  hydrochloric  acid. 

Uses. — This  is  a  corrosive  liquid,  used  principally  to  cauterize 
maliguaut  ulcerations,  cancers,  etc.     It  is  never  given  internally. 

UNQUENTUM  HYDRARQYRi  NITRATIS.  U.S.     Ointment  of  Mercuric 

Nitrate 

This  important  ointment  is  made  by  heating  TOO  Gm.  of  lard  to  a 
temperature  of  105°  C.  (221°  F.),  withdrawing  the  heat,  and  then 
adding  gradually  70  Gm.  of  Nitric  Acid,  and,  after  the  reaction  havS 
moderated,  contiiuiing  the  heat  until  etfervescence  ceases,  and  then 
allowing  the  mixture  to  cool  to  about  40°  C  (104°  F. )  ;  then  dis- 
solving 70  Gm.  of  mercury  in  105  Gm.  of  nitric  acid  with  the  aid  of 
suificient  heat,  and  adding  this  solution  to  the  ointment  before  it  has 
become  entirely  cold.  When  nitric  acid  is  added  to  lard  oil  under 
the  above  circunistaiiccs,  the  olcin  of  the  oil  is  converted  into  elaidin, 
and  llic  color  changes  to  a  dccj)  orange  ;  this,  upon  stirring  and  cool- 
ing, beconics  lighter,  and  it  has  received  the  name  of  citrine  ointvwnt. 
It  is  used  in  vaiious  skin  diseases  and  in  inflammation  of  the  eyelids. 
(See  Unguenta. ) 


CHAPTER    XLVII 
ANTIMONY,    ARSENIC,    AND    BISMUTH 

Sb;  119.3.    As;  74.4.     Bi  ;  206.9 

These  three  metals,  which  have  the  Latin  names  Antimonium, 
Arsenium,  Bismuthum,  form  a  group  which  i)resent.s  several  analogies. 
Arsenic  is  regarded  by  a  number  of  chemists  as  not  metallic,  and  on 
account  of  some  of  its  chemical  relations  it  is  classed  by  them  with 
the  non-metallic  elements,  but  in  some  of  its  jihysical  properties, 
notably  its  lustre,  specific  gravity,  etc. ,  it  closely  resembles  the  metals, 
and  it  is  therefore  considered  in  the  grouji  with  antimony  and  bismuth. 

Antimony  (Stibium).     Sb  ;  110.3 

This  metal  is  found  in  nature  in  a  free  state,  and  as  a  sulphide,  oxide, 
or  oxysulphide.  The  native  sulphide  is  the  chief  source  of  the  metal, 
and  roasting  with  iron  and  sodium  sulphide  is  the  process  generally 
rcvsorted  to  for  obtaining  it.  It  is  a  brittle,  brilliant  metal,  of  a  lamel- 
lated  texture,  of  a  silver-white  color  when  pure,  but  bluish-white  as  it 
occurs  in  commerce.  AVhen  rubbed  between  the  fingers,  it  imparts  a 
sensible  odor.  Its  specific  gravity  is  6.7,  and  its  fusing  point  425°  C. 
(797°  F.),  or  about  a  red  heat.  It  forms  three  combinations  with 
oxygen, — antimony  trioxide  ( untimouous  oxide ),  Sb203 ;  antimony tetrox- 
ide,  Sb204  (by  some  considered  to  be  an  antimonate  of  the  teroxide 
of  antimony,  Sb408)  ;  and  antimony  prntoxide  (antimonic  oxide), 
SbaOg.  The  first  of  these  unites  with  walei-  to  form  antimonous  acid, 
the  salts  of  which  are  called  antimonites  ;  the  third  unites  with  water 
to  form  antimonic  acid,  the  salts  of  which  are  called  antimonates. 

Tests  for  Salts  of  Antimony 

1.  If  hydrogen  sulphide  be  added  to  an  acidified  solution  of  salt  of 
antimony,  an  orange-red  precipitate  of  sulphid<'  will  be  produced. 
This  is  soluble  in  ammonium  sulphide,  but  is  again  precipitated  upon 
the  addition  of  an  acid. 

2.  If  hydrochloric  acid  be  added  to  the  sulphide,  so  as  to  form  a 
strong  solution  of  antimonous  chloride,  and  this  l)c  mixed  with  water, 
a  white  precipitate  of  oxychloride  will  be  i)rodu('ed. 

3.  Zinc  and  iron  precipitate  antimony  as  a  black  powder  from  its 
solutions  ;  copper  precipitates  it  as  a  metallic  film;  this  may  be  dis- 
solved by  potassium  permanganate,  and  this  solution  will  yield 
antimony  sulphide  with  hydrogen  sulphide. 

Official  Salt  and  Preparation  of  Antimony 

Official  Name  I'ripiinitidii 

Antimonii  ct  Pi(tassii  Tartras      By  boilinij  antiiniinmis  oxide  and  acid   potas.^iiini  tartrate  to- 
Tartar  Emetic  gether  with  uatcr.  ovaporating,  and  orystnllizing 
Vinum  Antimonii                          P"(>ur(im.  antimony  and  jiotassium  tartrate,  65  Cc.  dislillM  water, 
175  Cc.  alcohol,  and  tiuflicient  white  wine  to  make  1000  Co. 

681 


682 


ANTIMONY,  ARSENIC,  AND  BISMUTH 


Antimonii  Bromiduin,  8bBra 
Antimony  Bromide 


Antimonii  Fluoridum,  8bFl 

Antimony  Fluoride 
Antimonii  lodidum,  Sbia 

Antimony  Iodide 
Antimonii  Oxidum,  Sb20s 

Antimony  Oxide. 
U.S.  P.  1890 
Antimonii  Oxy-^ulphidum, 
Sb2S3  and  Sb203 

Antimony  Oxysulphide 
Antimonii  Pentasulphidum 

Antimony  Pentasulphide 


Antimonii  Sulphas,  Sb2(S04)3 

Antimony  Sulphate 
Antimonii  Sulphidum,  Sb2S8 
Antimony  Sulphide. 
U.  S.  P.  1890 
Antomonii  Sulphidum  Puri- 
ficatum,  Sb2S8 
Purified  Antimony  Sulphide. 
U.  S.  P.  1890 
Antimonium  Sulphuratum 
Sulphurated  Antimony. 
(Kermes  Mineral). 
U.  S.  P.  1890 
Pilula;  Antimonii  Compositae 
Compound  Pills  of  Antimony 
(Plunimer's  Pills). 
U.  S.  P.  1890 
Pulvis  Antinionialis 
Antimonial  Powder 
(.James's  Powder). 
U.  S.  P.  1890 


Unofficial  Saits  and  Preparations  of  Antimony 

By  adding  dry  antimony  to  bromine  contained  in  a  retort,  agi- 
tating until  the  combination  is  complete,  then  purifying  by 
distillation,  and  collecting  the  crystals 

By  placing  antimony  and  mercury  fluoride  in  a  retort,  distilling, 
and  collecting  the  white  mass 

By  direct  combination  of  the  elements 


By  adding  antimonous  chloride  to  water,  and  treating  the  osy- 
chloride  formed  with  ammonia  water 

By  boiling  1  part  black  antimony  with  250  parts  water  contain- 
ing 2.3  parts  sodium  carbonate,  filtering,  and  collecting  the 
precipitate 

By  adding  70  parts  crystallized  sodium  carbonate  to  250  parts 
water  and  boiling  ;  then  mixing  with  26  parts  lime  and  80 
parts  water;  lastly,  adding  .S6  parts  levigated  antimony  sul- 
phide and  7  parts  sublimed  sulphur,  boiling  until  the  gray 
color  disappears,  filtering,  and  then  crystallizing 

By  boiling  antimony  with  strong  sulphuric  acid,  and  collecting 
the  white  mass 

By  purifying  antimony  ore  by  fusion 


By  macerating  antimonous   sulphide  with  water  containing  a 
trace  of  ammonia  water 


By  boiling  antimonous  sulphide  with  solution  of  sodium  hy- 
droxide and  adding  sulphuric  acid  to  the  hot  solution 


Made  by  forming  a  mass  of  4  Gm.  each  sulphurated  antimony, 
mild  mercurous  chloride,  and  guaiac  with  the  aid  of  castor  oil, 
and  dividing  the  m.Tss  into  100  pills.  Used  in  secondary 
syphilis  and  various  skin  diseases 

Made  by  mixing  .S3  Gm.  of  antimony  oxide  with  67  Gm.  of  pre- 
cipitated calcium  phosphate.  Used  as  a  diaphoretic  in  doses 
of  three  to  five  grains  (0.2  to  0.3  (im.) 


ANTIMONII  ET  POTASSII  TARTRAS.  U.  S.    Antimony  and  Potassium 

Tartrate 

2K  (SbO)C4H40e  +  H2O  =  659.80 

[Tartar.\ted  Antimony    Tartar  Emetic] 

It  should  contain  not  lens  than  99.5  percent,  of  pure  Antimony  and  Potassium 
Tartrate  [2C2H2(OH)2(COOK)COOSbO  +  H2O]. 

This,  the  most  important  antimonial  compound,  may  be  made  by 
a  former  ofticial  process,  as  follows  : 

Take  of  Oxide  of  Antimony,  in  very  tine  powder,  2  oz.  ;  Bitartrate 
of  Potjussinin,  in  very  tine  powder,  2,J  oz.  ;  Distilled  Water,  18  fl.  oz. 
To  the  Water,  lieatcd  to  the  boilinj^  jwint  in  a  ii;\ni<s  vessel,  add  the 
powders,  ])revionsly  mixed,  and  b()il  for  an  liour  ;  then  filter  the 
liquid  while  liot,  and  set  it  a.side  that  crystals  may  form.  Lastly, 
dry  the  crystals,  and  keep  them  in  a  well-stoppered  bottle.  By  fur- 
ther evaporation  the  mother  water  may  l)e  made  to  yield  more  crys- 
tals, which  should  be  purified  by  a  second  crystallization. 

Lik(^  potassium  and  sodium  tartrate,  this  is  a  double  sjilt.  Two 
replaceable  hydn.Ken  atoms  of  tartaric  acid  ( Har4H40o)  are  substi- 
tuted by  one  of  aiitinionyi  ( SbO )  and  one  of  potassium  (K).  The 
group  (SbO)  is  hypothetical. 


2KU(\U^Oe 

f     SbaOs  = 

r.     2KSl)()(\H40e       ) 

HaO 

Arid  r.iiiiHHiiini 

AiitimoiuiUH 

Antimony  niid  rotaHniuni 

Water 

Tartmtf 

Oxide 

tartniti- 
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Official  Description. — Colorless,  transparent  crystals  of  the  rhombic  system,  becoming  opaque 

and  white  on  exposure  to  air,  or  a  white,  granular  powder. 
Odor,  Taste,  and  Reaction. — Without  odor ;  sweet,  afterwards  disagreeable,  metallic  taste  ; 

slightly  acid  reaction. 
Solubility.— Ua^er.     In  15.5  parts  at  25°  C.  (77°  V.)  ;  in  3  parts  of  boiling  water. 

Alcohol.     Insoluble  in  alcohol,  which  precipitates  it  from  its  aqueous  solution  in  the  form 

of  a  crystalline  powder. 

Tests  for  Identity. — When  heated  to  110°  C.  (230°  F.)  in  a  vacuum,  the  salt  loses  its  water  of 

crystallization  (2.71  percent.).     When  heated  to  redness,  it  chars,  emits  an  odor  re-fem- 

bling  that  of  burning  sugar,  and  leaves  a  blackened  residue  having  an  alkaline  reaction. 

The  aqueous  solution  of  the  salt  yields  with  hydrochloric  acid  a  white  ])recipitate,  soluble  in 
an  excess  of  the  acid;  but  no  precipitate  occurs  if  tartaric  acid  has  previously  been  added. 

In  a  solution  of  Antimony  and  Potassium  Tartrate,  acidulated  with  hydrochloric  acid, 
hydrogen  sulphide  T.S.  produces  an  orange-red  precipitate,  which  is  soluble  in  ammonium 
sulphide  T.S.  and  potassium  hydroxide  T.S. 

Antimony  and  Potassium  Tartrate  is  precipitated  from  its  aqueous  solution  by  tannic  acid 
T.S.,  and  yields  a  white  precipitate  with  solutions  of  the  alkali  carbonates  and  hydrox- 
ides, soluble  in  excess  of  the  latter. 
Impurities  and  Tests  for  Impurities. — Sulphate.  An  aqueous  solution  of  the  salt  (1  in  100), 
acidulated  with  acetic  acid,  should  not  be  affected  by  the  addition  of  a  few  drops  of  barium 
chloride  T.S. 

Chloride.     Or  silver  nitrate  T.S. 

Calcium.     Or  ammonium  oxalate  T.S. 

Iron.     Or  potassium  ferrocyanide  T.S. 

Heavy  metals.  If  to  the  aqueous  solution  of  the  salt  (1  in  100)  just  su£Scient  sodium 
hydroxide  T.S.  be  added  to  redissolve  the  precipitate  formed,  and  if  to  this  solution  an 
equal  volume  of  freshly  prepared  hydrogen  sulphide  T.S.  be  added,  no  coloration  should 
be  noticeable  after  standing  in  a  warm  place  for  half  an  hour  when  viewed  by  reflected 
light  while  held  against  a  white  surface. 

Potassium  hitartrate.  On  adding  sodium  carbonate  T.S.  to  crushed  crystals  of  the  salt,  effer- 
vescence should  not  (K'cur.     - 

Arsenic. — If  0.1  Gm.  of  Antimony  and  Potassium  Tartrate,  be  dissolved  in  5  Cc.  of  hydro- 
chloric acid,  the  solution  should  not  respond  to  Bettendorf's  test  for  arsenic  (see  U.  S.  P- 
Test  No.  16,  Chap.  LXII). 
Quantitative  Test. — If  1  (im.  of  Antimony  and  Potassium  Tartrate  be  dissolved  in  sufficient 
water  to  measure  100  Cc,  then  33  Cc.  (32.99  Cc.)  of  this  solution  should,  after  the  addition 
of  20  Cc.  of  a  cold  saturated  aqueous  solution  of  sodium  bicarbonate  and  a  little  starch 
T.S.,  require  not  less  than  19.9  Cc.  of  tenth-normal  iodine  ^'.S.  to  produce  a  permanent 
blue  color  (each  Cc.  corresponding  to  5  percent,  of  the  pure  salt).  Titration  should  begin 
immediately  after  the  addition  of  the  sodium  bicarbonate  solution. 

Uses, — Tartar  emetic,  as  its  name  implies,  is  used  as  an  emetic,  in 
doses  of  half  a  grain  to  one  grain  (0.08  to  0.065  Gm.),  repeated  until 
vomiting  takes  place.  It  is  given  in  one-tenth  grain  (0.006  Gm. ) 
doses  as  an  alterative,  diaphoretic,  or  expectorant.  In  cases  of 
poisoning  by  an  overdose,  tannin  should  be  administered  in  some 
form,  freely  ;  the  insoluble  tannate  is  formed. 

VINUM   ANTIMONII.  U.S.     Wine  of  Antimony 

Made  by  dissolving  4  Gm.  of  antimony  and  i>otassium  tartrate  in 
65  Cc.  of  boiling  distilled  water  and  175  Cc.  of  alcohol,  and  adding 
sufficient  white  wine  to  make  1000  Cc.  It  is  used  as  an  addition  to 
diaphoretic  and  expectorant  mixtures.  The  dose  is  ten  to  twenty 
minims  (0.6  to  1.2  Cc).     (See  page  368.) 

Arsenic.     As ;  74.4 

Arsenic  is  found  in  many  mincials,  generally  as  a  snli)liide  or  an 
arsenide.  It  may  be  easily  obtained  from  arsenous  oxide  by  heating  it 
with  charcoal.  Arsenic  is  a  biilliant  crystalline  element,  of  a  steel- 
gray  color  when  freshly  sublimed  ;  ui)on  exposnre  to  the  air  its  sur- 
face becomes  blackish  and  dull.  Its  specific  gravity  is  5.73  to  5.88. 
It  forms  two  combinations  with  oxygen,  arsenous  and  arsenic  oxides, 
AS2O3  and  As^Oe  respectively,  the  corresponding  acid  to  each  of 
which  is  known,  and  three  with  sulphur, — uamely,  the  disulphide, 
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or  realgar,  AsaSg  ;  the  trisulphide,  or  orjnment,  AsgSa,  corresponding 
in  conii)<>siti(»ii  to  arsenons  oxide  ;  and  the  penlasnlpbide,  AsaSg, 
corresponding  tt)  arsenic  oxide. 

Tests  for  Arsenic  and  its  Salts 

1.  Hydrogen  sulphide,  wlicii  addi'd  to  an  acidulated  solution  of 
arsenic  trioxide,  produces  a  bright  yellow  pi-ecipitate  (orpinient). 
This  is  soluble  in  aniinonia  water  and  reprecipitated  by  acids. 

2.  If  silver  nitrate  is  added  to  a  solution  of  arsenic  trioxide,  with 
a  small  quantity  of  ammonia  Avater,  a  yellow  precipitate  (siher 
arsenitej  is  produced.  This  x>i'ccipitate  is  soluble  in  an  excess  of 
ammonia,  and  also  in  nitric  acid. 

3.  If  cupric  sulphate  is  added  to  a  solution  of  arsenic  trioxide, 
with  a  small  quantity  of  ammonia  water,  a  green  precipitate 
(Scheele's  green;  is  produced.  This  precipitate  is  soluble  in  an 
excass  of  ammonia. 

4.  If  a  li(|uid  containing  arsenic  be  added  to  a  flask  containing 
zinc  and  sulphuric  acid,  the  hydi-ogen  gas  ])r()duced  will  upon  igni- 
tion dei)Osit  a  ring  of  metallic  arsenic  upon  a  cold  surface  (Marsh's 
test)  (see  Moditied  Gntzeit's  Test  for  arsrnic,  Cliaj).  LXII). 

5.  If  a  thin  piece  of  bright  copper  plate  be  placed  in  an  acidu- 
lated arsenical  solution,  and  the  lattei-  be  heated,  a  film  of  metallic 
arsenic  will  be  deposited  upon  it  (Eeinsch's  test). 

Official  Salts  and  Preparations  of  Arsenic 

Official  Name  I'lcparatum 

Arseni  Trioxiiluin  By  roasting  arsenical  ores  and  resubliining  the  sublimate 

Liquor  Acidi  Arsenosi  10  Gni.  arsenic  trioxide,  50  (Jni.  diluted  hydrochloric  acid,  dis- 

tilled water  to  make  1000  (Jm. 
Potassii  Arsenitis  10  (Jm.  arsenic  trioxide,  20  Om.  potiuisium  bicarbonate,  .30  (Jni. 

compound  tincture  of  lavender,  distilled  water  to  make  1000 
Om. 
Sodii  Arsenas  By  fusing  arsenic  trioxide  with  sodium  nitrate  and  sodium  car- 

bonate 
Arsenas  Exsiccatus  By  heating  so<lium  arsenate  until  it  ceases  to  lose  w»ight 

Liquor  Sodii  Arsenatis  By  dir^solving  1    (Jm.   exsiccated  sodium   arsenate  in   sufficient 

distilled  water  to  make  100  (Jm. 
Arseni  lodidum  By  fusing   1   i)art   metallic  arsenic  and  5  parts  iodine  together 

and  jiurifying  the  pro<luct 
Liquor  Arseni  et  Ilydrargyri     By  dissolving  10  (!m.  cMch  of  arscnous  iodide  and  red  mercuric 
lodidi  iodide  in  sufficient  distilled  water  to  make  1000  Gm. 

Unofficial  Compounds  of  Arsenic 

Arseni  Bromidum,  A.sBrs  By  <liflusing  arsenic  in  powder  in  a  retort  filled  with  bromine 

ArBcnic  Bromide  vapor,  then  distilling  the  arsenic  bromide  from  the  excess  of 
arsenic 

Arseni  Chloridum,  AsCla  By  direct  combination  of  arsenic  and  chlorine 

Arsenic  Chloriile 

Arseni  Disulphidum,  AsaSg  By  fusing  together  5  jmrts  arsenic  trioxide  and  3  parts  sulphur, 

Arsenic  I)isulj)hide  tlien  collecting  the  mass 

Arseni  Trisulphiilum.  AsgSn  By  fusing  5  jiarts  arsenic  trioxide  with  4  to  5  parts  sulphur,  then 

Arsenic  Trisuljihidc  collecting  the  ma.ss 

ARSENI   TRIOXIDUM.  U.S.     Arsenic  Trioxide 

AHaOa  ^-  196.44 
[.\<ii>iM  AicsKNdsiM,  T'iTAn>f.  1 H90     Ak.si;n(»ih  Acid     Arsenoi's  Aniiydimdk 

.\H.SKNorH   OxiDK      WlIITK    AhsKNIc] 

It  should  ci.iitnin  not  k-s.s  than  Itlt.S  percent,  of  pure  Arsenic  Trioxide. 

Preparation.— Arsenic  trioxide,  or,  as  it  is  coiiuiioiily  termed. 
arsenk',  i.s  made  by  roa.sting  arsenical  ores  in  reverl)eralory  fuinaces 
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witli  long  horizontal  flues  ;  the  arsenic  trioxide  collects  as  a  solid 
sublimate,  which  is  afterwards  resublimed  in  cast  iron  vessels  with 
conical  heads.  Chemically,  it  is  an  oxide,  AsgOa,  the  acid  being 
formed  when  the  oxide  is  dissolved  in  water. 

2AS2O3  +  6H2O  =  4H3ASO3 

Arsenic  Water  Arw;iii>u8 

Trioxide  Acid 

Official  Description. — A  heavy  solid  occurring  either  as  an  opaque,  white  powder,  or  in  irregu- 
lar ina.sses  of  two  varieties  :  one,  amorphous,  transparent,  and  colorless,  like  glass  ;  the 
other,  crystalline,  opaque,  and  white,  resembling  porcelain.  Frequently  the  same  piece 
has  an  oi)aqnc,  white,  outer  crust  enclosing  the  glassy  variety.  Oonta<;t  with  moist  air 
gnidually  changes  the  glassy  into  the  white,  opaque  variety.  Both  are  odorless  and 
tasteless. 

Odor,  Taste,  and  Reaction. — Both  varieties  are  odorless  and  tasteless  ;  faintly  acid  reaction. 

Solubility. —  \\'<iii'r.     In  cold  water  both  varieties  dissolve  very  slowly,  the  degree  of  solubility 
varying   according  to  conditions  and  time,  the  glassy  variety  requiring  about  30,  the 
porcelain-like  or  crystalline  powder  about  iDO  parts  of  water  at  26°  C.  (77°  F.).     Both 
are  slowly  but  completely  soluble  in  l.i  parts  of  boiling  wnter. 
Alcohol.     In  alcohol,  Arsenic  Trioxide  is  but  sparingly  soluble. 

Other  sohvntK.  Soluble  in  about  5  parts  of  glycerin.  Oil  of  turpentine  dissolves  only  the 
glassy  variety.  Both  varieties  are  freely  soluble  in  hydrochloric  acid,  and  in  solutions 
of  alkali  hydroxides  and  carbonates. 

Tests  for  identity. — ^^'hr■n  slowly  heated  in  a  test-tube,  Arsenic  Trioxide  yields  a  sublimat« 
of  iniiiuto,  brilliant,  transparent,  octahedral  crystals.  When  heated  rapidly  to  about 
200°  (J.  (.'592°  F.),  the  amorphous  variety  fuses,  then  sublimes,  while  the  cr3'stallinc 
variety  sublimes  without  fusing;  no  residue  should  remain  after  sublimation.  When 
covered  with  charcoal  in  an  ignition-tube,  and  strongly  heated,  Arsenic  Trioxide  is  deoxi- 
dized, and  metallic  arsenic  isdeposited  on  the  cooler  portion  of  the  tube  as  a  mirror  hav- 
ing a  metallic  lustre. 
Cupric  ammonium  sulphate  T.S.  produces  in  an  aqueous  solution  a  bright  green  precipitate. 
If  the  green  precipitate  be  dissolved  in  ammonia  water,  a  deep  blue-colored  solution  should 

be  produced. 
Silver  ammonium  nitrate  T.S.  produces  in  an  aqueous  solution  a  lemon-yellow  precipitate, 
which  dissolves  on  the  addition  of  ammonia  water;  when  this  solution  is  heated,  metallic 
silver  is  deposited  (distinction  from  m-mnir  arid). 
If  1  Gm.  of  Arsenic  Trioxide  be  dissolved  in  10  Cc.  of  ammonia  water,  with  the  aid  of  a 
gentle  heat,  .a  colorless  solution  should  be  produced. 

Impurities  and  Tests  for  Impurities. — .\iiiimony,  tin,  and  cadmium.  Hydrogen  sulphide 
T.S.  colors  a  solution  <pf  Arsenic  Trioxide  yellow  ;  if  a  few  drops  of  hydrochloric  acid  be 
added,  it  pre<-ipitates  lemon-yellow  arsenic  trisulphide,  which  should  be  completely  solu- 
ble in  ammonium  carbonate  T.S. 
Non-volatile  matter  and  arntiioiiti  Hiilphidc.  When  Arsenic  Trioxide  is  carefully  heated  in  a 
dry  test-tube  of  hard  glass,  it  should  sublime  without  leaving  a  residue,  and  the  sublimate 
should  not  at  first  show  a  yellow  color. 

Quantitative  Test.— If  0.1  Cm.  of  Arsenic  Trioxide  be  dissolved,  together  with  1  dm.  of 
sodium  bicarbonate,  in  20  (Ic.  of  water,  by  the  aid  of  a  gentle  heat,  it  should  decolorize 
not  less  than  20. H  (20.:52)  Cc.  of  tenth-normal  iodine  V.S.  (corresponding  to  at  least  99.8 
percent,  of  pure  Arsenic  Trioxide). 

Uses. — Arsenic  trioxide  is  used  as  an  alterative,  in  doses  of  one- 
thirtieth  of  a  grain  (0.002  (}m. )  ;  externally,  it  is  employed  as  an 
escharotic,  and,  mixed  with  various  substances  in  the  form  of  a 
piiste,  is  often  applied  to  cancers  and  ulcers.  Two  antidotes  to 
arsenical  poisoning  are  official  (see  page  642). 


LIQUOR  ACIDI  ARSENOSI.  US.     Solution  of  Arsenous  Acid 

An  aqueous  snlutiuu,   wliicli  f^liould   contain  Ar.«».'n<«us  Ai'i<I  corresiwndinj;  in 
amount  to  1  percent,  of  arsenic  trioxide  [AsaOs  =  196.44]. 

Metric  Old  form 

•Arsenic  Trioxide 10  Qm.  70  grains 

Diluted  Hydrochloric  Acid 50  Gm.  .-^aO  grains 

Distilled  Water,  a  sufficient  quantity. 

To  make 1000  Qm.  16  or.  nv. 
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Mix  the  Diluted  Hydrochloric  Acid  with  250  Gm.  [old  form  4  fl. 
oz.]  of  Distilled  Water,  in  a  tared  porcelain  dish,  add  the  Arsenic 
Trioxide,  and  boil  the  mixture  until  the  Arsenic  Trioxide  is  dissolved. 
Then  add  enough  Distilled  Water  to  make  the  product  weigh  1000 
Gm.  [old  form  16  oz.  av.].     Filter  through  paper. 

This  is  simply  a  solution  of  arsenous  acid  in  diluted  hydrochloric 
acid,  no  chemical  action  taking  place. 

Official  Description. — A  clear,  colorless  liquid. 

Odor,  Taste,  and  Reaction. — Odorless;  acidulous  taste ;  acid  reaction. 

Quantitative  Test. — If  to  24.6  Gm.  of  Solution  of  Arsenous  Acid  about  2  Gm.  of  sodium  bicar- 
bonate and  100  Cc.  of  water  be  added,  not  less  than  50  Cc.  of  tenth-normal  iodine  V.S. 
should  be  required  to  produce  a  permanent  yellow  tint  (corresponding  to  1  (im.  of  arsenic 
trioxide  in  100  (thi.  of  the  Solution). 

Uses. — Solution  of  arsenous  acid  is  used  as  an  alterative,  in  doses 
of  two  to  five  minims  (0.12  to  0.3  Cc). 


LIQUOR  POTASSII   ARSENITIS.  U.S.    Solution  of  Potassium  Arsenite 

[Fowler's  Solution] 

An  aqueous  solution,  which  should  contain  Potassium  Arsenite  corresponding  in 
amount  to  1  percent,  of  arsenic  trioxide. 

Metric  Old  form 

•Arsenic  Trioxide,  in  fine  powder 10  Qm.  70  grains 

Potassium  Bicarbonate 20  Qm.  140  grains 

Compound  Tincture  of  Lavender 30  Qm.  210  grains 

Distilled  Water,  a  sufficient  quantil  ■, 

To  make 1000  Qm.  16  oz.  av. 

Boil  the  Arsenic  Trioxide  and  Potassium  Bicarbonate,  in  a  tared 
dish,  with  100  Gm.  [old  form  li  11.  oz.]  of  Distilled  AVater,  until 
solution  has  been  effected.  Then  add  enough  Distilled  Water  to 
make  the  solution  weigh  970  Gm.  [old  form  15  oz.  av.,  228  grains] 
and,  lastly,  add  the  Compound  Tincture  of  Lavender.  Filter  through 
paper. 

2KHCO3  +  AS2O3  +  H2O  =  2KH2ASO3  +  2COa 

Acifl  Potassium  .\r«r>nir  Water  Potassium  Cartion 

('url)oiiate  Trioxide  Arsenite  Dioxide 

"WTien  arsenic  trioxide  is  boiled  with  acid  potassium  carbonate  in 
concentrated  solution,  carlion  dioxide  is  evolved,  and  potassium 
arsenite  is  ])roduced  ;  but,  owing  lo  the  fact  that  the  salts  are  soluble 
in  the  quantity  of  water  directed  in  the  formula,  a  solution  can  l>e 
eiTected  MJthont  involving  any  chemical  change.  The  proportionate 
<juantity  of  ])<)1assiuin  l)icnrbonate  was  doubled  in  the  U.  S.  P.  ISOO. 
The  corrcsjKtndiiig  British  .solution  (  Li(|uor  Arsenicalis)  is  made  from 
dilute  solutions,  and  its  title  docs  not  indicate  any  chemical  action. 

Quantitative  Test. — If  24.fi  Om.  of  Solution  of  Potassium  .Arsenite  be  dilutwl  with  water 
to  100  Cc,  the  mixture  very  slightly  acidified  with  diluted  hydrochloric  acid,  ami  then 
miide  alkaline  with  2  Gm.  of  sodium  bicarbonate,  it  should  require  not  le-'s  than  50  Cc. 
of  tenth-normal  ioilino  V.S.  to  produce  a  permanent  yellow  tint  (corresponding  to  1  Om. 
of  arsenic  trioxide  in  100  Gm.  of  the  Solution). 

Uses. — Solution  of  potassium  arsenite  is  largely  used  as  an  altera- 
tive, in  doses  of  three  to  five  minims  (0.2  to  0.3  Cc). 
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SODII  ARSENAS.  U.S.    Sodium  Arsenate 

NaaliA.sOi  +  7H2O  -  -  :iUy.84 

For  an  account  of  the  prexjaratiou  and  uses  of  this  salt,  see  page 
536. 

SODII   ARSENAS  EXSICCATUS.  U.S.     Exsiccated  Sodium   Arsenate 

NaBHAs04  =  184.G« 
For  the  official  method  of  preparation  and  its  uses,  see  page  537. 

LIQUOR  SODII  ARSENATIS.   U.S.     Solution  of  Sodium  Arsenate 

An  aqueous  solution,  which  should  contain  Sodium  Arsenate  corresponding  in 
amount  to  not  less  than  1  percent,  of  Exsiccated  Sodium  Arsenate. 

Mutiic  OM  form 

*  Exsiccated  Sodium  Arsenate 1  Qm.  35  grains 

Distilled  Water,  a  sufficient  quantity,  

To  make 100  Qm.  8  oz.  av. 

Dissolve  the  Exsiccated  Sodium  Arsenate  in  a  sufficient  quantity 
of  Distilled  Water  to  make  the  product  weigh  100  Gm.  [old  form 
8  oz.  av.] 

The  solution  should  conform  to  the  reactions  and  tests  for  an  aqueous  solution 
of  the  salt  given  under  Sodii  Arseiias  Exsiccatus. 

Uses. — This  solution  is  used  as  an  alterative  in  doses  of  three  to 
five  minims  (0.2  to  0.3  Cc. ). 

ARSENI  lODIDUM.  U.S.    Arsenous  Iodide 

Asia  =  452.10 

[Arsenic  Iodide] 

It  should  contain  not  less  than  82.7  percent,  of  iodine,  and  16.3  percent,  of  me- 
tallic arsenic.  Arsenous  Iodide  should  be  kept  in  amber-colored,  glass-stoppered 
vials,  in  a  cool  place,  carefully  protected  from  the  light. 

Preparation. — In  the  former  official  process  this  iodide  was  made  by 
a  direct  combination  of  the  elements. 

Take  of  Arsenic,  60  grains  ;  Iodine,  300  grains.  Rul)  the  Arsenic 
in  a  mortar  until  reduced  to  a  fine  powder  ;  then  add  the  Iodine,  and 
rub  them  together  until  they  are  thoroughly  mixed.  Put  the  mixture 
into  a  small  flask  or  a  test-tube,  loosely  stoppered,  and  heat  it  very 
gently  until  liquefaction  occurs.  Then  incline  the  vessel  in  different 
directions,  in  order  that  any  portion  of  the  iodine,  which  may  have 
condensed  on  its  surface,  may  be  returned  info  the  melted  mas.s.  La.stly, 
pour  the  melted  iodide  on  a  porcelain  slab,  and,  when  it  is  ci»l(l,  break 
it  into  pieces,  and  keep  it  in  a  well-stoppeied  bottle. 

By  this  process  it  is  difficult  to  secure  entire  combinalion.  bnt  a 
purer  salt  can  be  made  if  the  ])ie('es  be  rubbed  in  a  mortar  to  powder, 
chloroform  added  until  as  much  as  ])ossible  be  dissolved,  the  solution 
evaporated,  and  the  crystalline  powder  washed  and  dried.  A  better 
process  consists  in  pouring  a  solution  of  10  (}m.  of  arsenic  trioxide 
in  250  Cc.  of  hydrochloric  acid  into  a  solution  of  51  CJin.  of  ])otassium 
iodide  in  40  Cc.  of  hot  water,  extracting  the  residue  witli  chloroform, 
evaporating  the  solution,  and  wiushing  and  drying  the  crystalline 
powder. 
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Official  Description. — An  orange-red,  crystalline  powder,  stable  when  protected  from  direct 

sunlight  and  kept  in  a  cool  place. 
Odor. — Inodorous. 

Solubility. —  Water.     Soluble  with  partial  decomposition,  in  about  12  parts  at  25°  C.  (77°  F.). 
Alcohol.     In  about  28  parts  at  25°  C.  (77°  F.). 

Other  HolreiitM.     C'oinpletclj'  in  chlorol'orni,  carbon  disulphide,  or  ether. 

Tests  for  •  Identity. — No  loss  of  Iodine  occurs  when  Aiscnous  Iodide  is  heated  upon  a  water- 

bath,  but  at  higher  teuii)eratures  it  completely  volatilizes.     When  warmed  with  a  few 

drops  of  nitric  acid,  brown  vapors  of  nitrous  oxide  are  evolved,  followed  by  violet  vapors 

of  iodine. 

The  aqueous  solution  should  be  colorless  to  yellow,  and  upon  standing  gradually  decomposes 

into  arsenous  and  liy<lriodic  acids. 
If  hydrogen  sulphide  T.S.  be  added  to  an  aqueous  solution  of  Arsenous  Iodide  acidulated 
with  hydrochloric  acid,  a  lemon-yellow  precipitate  of  arsenous  sulphide  is  produced. 
Quantitative  Test.— If  0.5  Gm.  of  Arsenous  Iodide  and  2  Gm.  of  sodium  bicarbonate  be  dis- 
solved in  51)  Cc.  of  water,  not  less  than  21.9  Cc.  of  tenth-normal  iodine  V.S.  should  be 
required  to  impart  a  slight  yellow  tint  to  the  solution. 

Uses. — The  principal  use  of  this  compound  is  iu  making  solutiou 
of  arsenous  and  mercuric  iodides.  The  dose  is  oue-teuth  of  a  grain 
(0.005  Gm. )  cus  an  alterative. 

LIQUOR   ARSENI   ET   HYDRARGYRI   lODIDI.  U.S.     Solution  of 
Arsenous  and  Mercuric  Iodides 

[Donovan's  Solution] 

An  aqueous  solution,  which  shouM  contain  not  less  than  1  percent,  of  Arsenous 
Iodide  and  1  percent,  of  Mercuric  Iodide. 

Metric  Old  forni 

♦Arsenous  Iodide 10  Qm.  70  grains 

Red  Mercuric  Iodide 10  Qm.  70  grains 

Distilled  Water,  a  sufficient  quantity, 

To  make 1000  Gm.  16oz.av. 

Rub  the  Arsenous  Iodide  and  Red  INIercuric  Iodide  together  iu  a 
mortar,  add  150  Va:  [old  form  2.V  fl.  oz.]  of  Di.stilled  Water,  and  con- 
tinue the  trituration  until  solution  is  effected.  Filter  the  solution, 
and  pass  sufficient  Distilled  Water  through  the  filter  to  make  the 
product  weigh  1000  Gin.  [old  form  1()  oz.  av.].     Mi.\  thoroughly. 

This  solution,  in  which  no  chemical  change  occurs,  should  be  of  a 
light  straw  coloi" ;  when  darker  than  this,  free  iodine  is  probably 
jjresent,  and  if  a  globule  of  mercury  and  a  few  grains  of  metallic 
arsenic  are  (h()i)p('(l  into  the  bottle  containing  the  solution,  and  the 
whole  well  agitated  and  filtered,  the  proper  color  may  be  restored. 

Official  Description. — A  rk-ar,  colorless  or  pale,  yellowish  liquid. 

Odor  and  Taste. — Without  odor,  and  having  a  disagreeable  metallic  taste. 

Uses. — Solution  of  arsenous  and  mercuric  iodides  is  used  as  an 
alterative.  The  dose  is  from  three  to  five  minims  (0.2  to  0.3  Cc), 
largelv  diluted. 

Bismuth.     IU  ;  200.0 

Bi.smuth  is  found  in  llie  metallic  state,  and  occasionally  ;is  a  sul- 
phide. It  is  a  crystalline,  brittle,  ])ulverizabh',  brilliant  metal,  having 
a  silver  color,  with  a  reddisli  tint.  Its  specific  gravity  is  9.8.  It 
closely  resembles  metallic  antimony  in  appearance. 

Tests  for  Salts  of  Bismuth 

1.  Hydrogen  sulphide  oi' aniiiMinium  sulphide  jjiodnces  in  solutions 
of  l>isinnth  s;dts  a  bhu'k  i)recii)ilat<'  of  suli)hide,  insoluble  in  excess. 

2.  When  acid  .solutions  of  bismuth  salts  are  jMHu-ed  into  water, 
white  precii)itates  (sul)salts)  are  jirodnced. 
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Official  Name 
iUsmuthi  Citrus 

et  Ainiuunii  Citrus 

Subcarbonas 

Subgallas 

Subnitras 


Subsalicylas 


Official  Salts  and  Preparations  of  Bismuth 

I'niliiiratiiin 

By  boiling  bismuth  suljiiitratc  with  citric  acid  and  water,  and  adding 
distilled  water  to  the  clear  solution 

By  dissolvinjr  bismuth  citrate  in  amiuonia  water,  evaporating  the  solu- 
tion, and  scaling 

By  dissolving  bismuth  in  nitric  acid,  purifying,  and  precipitating  by 
adding  solution  of  sodium  carbonate 

By  dissolving  normal  bismuth  nitrate  in  glacial  acetic  acid,  adding  to 
the  liquid  an  aqueous  solution  of  gallic  aci<l,  collecting,  washing,  and 
drying  the  precipitate 

By  dissolving  bismuth  in  nitric  acid,  purifying,  and  adding  the  solu- 
tion in  nitric  acid  to  water 

By  dissolving  normal  bismuth  nitrate  in  glycerin,  adding  the  solution 
to  a  strong  aqueous  solution  of  sodium  salicylate,  collecting,  washing, 
and  drying  the  precipitate 


Unofficial  Salts  of  Bismuth 


Bismuthi  Bromidum,  BiBra 
,     Bismuth  Bromide 
Bismuthi  Chromas,   3Bi203.2Cr08 
Bismuth  Chromato 

Bismuthi  Lactas 
Bismuth  Lactate 


Bismuthi  Oxalas,  Co'j'aOi' 

Bismuth  Oxalate 
Bismuthi  Oxidum,  BigOa 

Bismuth  Oxide 


.l')ir20 


Bismuthi  Oxychloridum,  BiOCl 
Bismuth  Oxyehloride 

Bismuthi  Phosphas,  BiP04 
Bismuth  Phosphate 

Bismuthi  Tannas 
Bismuth  Tannate 


Bismuthi  Tartras 
Bismuth  Tartrate 


Bismuthi  Valeras 
Bismuth  Valerate 


l')y  treating  bismuth  with  excess  of  bromine  and  collecting 
the  steel-gray  mass 

By  adding  a  solution  of  bismuth  nitrate  to  a  moderately 
concentrated  solution  of  acid  potassium  chromate  in 
slight  excess,  and  collecting  the  pre<-ipitate 

By  boiling  10  parts  bismuth  subnitrate  with  excess  of 
sodium  hydroxide,  washing  the  oxide  well  with  water, 
then  mixing  with  9  parts  lactic  acid,  digesting  the  mix- 
ture, and  drying  with  the  aid  of  a  water-bath 

By  mixing  bismuth  nitrate  with  a  solution  of  oxalic  acid, 
anil  colleciing  the  precipitate 

By  mixing  4  oz.  bismuth  subnitrate  and  1  pint  solution  of 
sodium  hydroxide,  then  boiling  for  5  minutes,  decanting 
the  liquid,  and  washing  the  precipitate  with  distilled 
water 

By  pouring  slowly  a  solution  of  bismuth  in  nitric  acid 
into  a  solution  of  sodium  chloride,  and  collecting  the 
precipitate 

By  adding  l)ismuth  nitrate  to  a  solution  of  phosphoric 
acid  containing  nitric  acid,  and  collecting  the  precipi- 
tate 

By  dissolving  22  parts  bismuth  nitrate  in  the  least  amount 
of  nitric  acid,  previously  diluted  with  half  its  weight  of 
water,  pouring  the  solution  into  an  excess  of  solution  of 
sodium  hydroxide,  washing  the  precipitate  with  water, 
then  triturating  tlie  precipitate  with  10  parts  tannic  acid 
diluted  with  water,  strainiuLr.  and  drying 

By  adding  a  hot,  concentrateil  solution  of  4  parts  tartario 
acid  to  a  hot,  mo<lcrately  strong  solution  of  5  jiarts  bis- 
muth oxide  in  nitric  acid,  then  washing  the  precipitate 
with  an  aqueous  solution  of  tartaric  acid 

By  dissolving  bismuth  nitrate  in  the  smallest  amount  of 
nitric  acid,  previously  diluted  with  half  its  weight  of 
water,  then  adding  a  concentrated  solution  of  soilium 
valerate,  washing  the  precipitate  with  water  mixed  with 
valeric  acid,  and,  lastly,  drying  the  precipitate 


BISMUTHI  CITRAS.  U.S.     Bismuth  Citrate 

BiCeHeOv  =  394.52 

Bismuth  Citrate  should  yield  not  less  than  56  percent.,  nor  more  than  58  ix^r- 
cent.,  of  pure  bismuth  oxide. 

Mptric  Old  form 

*  Bismuth  Subnitrate 100  Gm.  4  o/..  av. 

Citric  Acid 75  Qm.  :?  oz.  av. 

Distilled  Water,  a  sufficient  quantity 

Mix  the  Bismuth  Subnitrate  and  tlic  Citric  Acid  with  400  (V.  [old 
form  1  pint]  of  Distilled  Water,  and  heat  on  a  batli  of  boiliiifx  water, 
with  fre((uent  stirrini;,  until  a  drop  of  the  mixture  yields  a  clear  solu- 
tion with  ammonia  water.     Then  add  5000  Cc.   [old  form  lli  pints]  of 

44 
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Distilled  Water,  allow  the  suspended  matter  to  deposit,  wash  the  pre- 
cipitate, first  by  decantatiou,  and  afterwards  ou  a  strainer,  with  Dis- 
tilled Water,  until  the  washings  are  tasteless,  and  dry  the  residue  at 
a  gentle  heat. 

In  this  process  the  bismuth  salt  is  decomposed  by  the  boiling  solu- 
tion of  citric  acid. 

BiONOg.HaO  +  HgCeHeO,  =:  BiCeHgO,  +  HNO3  +  2H2O 

BiBOiuth  Citric  Binmutb  Nitric  Water 

Subiiitrate  Acid  Citrate  Acid 

Official  Description. — A  white,  amorphous  or  micro-crystalline  powder. 

Odor  and  Taste. — Odorless  and  tasteless. 
Solubility. —  Water.     Insoluble. 
Alcohol.     Insoluble. 

Otfiir  Hiilvents.     In  aiuinonia  water,  and  in  solutions  of  alkali  citrates. 
Tests  for  Identity. — When  strongly  heated  the  salt  chars,  and,  on  ignition,  leaves  a  more  or 
less  blacikened  residue  having  a  yellow  surface,  and  soluble  in  warm  nitric  acid  ;  this  so- 
lution, when  dropped  into  a  large  excess  of  water,  occasions  a  white  turbidity. 
A  solution  of  1  Gm.  of  Uismuth  Citrate  in  ammonia  water,  when  treated  with    hydrogen 

sulphide  in  lexcess,  yields  a  black  precipitate. 
If  the  filtrate  from  the  latter  be  deprived  by  heat  of  the  excess  of  hydrogen  sulphide  and 
cooled,  a  portion  of  it,  boiled  with  an  excess  of  lime  water,  yields  a  white  precipitate. 
Impurities  and  Tests  for  Impurities. —  Limit  nf  nitmtp.     If  0.01  flm.  of  the  salt  be  mixed 
with  1  Cq.  of  wntor,  .5  Cc.  of  sulphuric  acid  added,  the  mixture  cooled  and  then   6  Cc.  of 
ferrous  sulphate  T.S.  carefully  poured  over  it,  without  mixing,  no  red  or  brown  zone 
should  appear  within  .5  minutes. 
Lend,  ropppi;  xilver,  rhlnrirfrx,  niul  xiilphntrn.     Tf.'^Gm.  of  the  salt  be  ignited,  the  residue 
dissolved  in  just  a  sufficient  quantity  of  warm  nitric  acid,  and  the  solution  poured  into 
100  Cc.  of  water,  a  white  precipitate  is  produced.     If  the  filtrate  separated  from  this  pre- 
cipitate be  evaporated  on  a.  water-bath  to  .30  Ce.,  the  liquid  again   filtered,  and  the  new 
filtrate  divideil  into  portions  of  5  Cc.  each,  these  should  respond  to  the  tests  for  purity 
described  under  Rhtinitli!  Suhmrhoiinn. 
Amenic.     Three  Om.  of  Bismuth  Citrate,  after  ignition,  and  trentment  with  nitric  ncid,  a.s 
directed  in  the  following  test,  should  not  respond  to  Rettendorf's  Test  for  amenir  (see  U. 
S.  P.  Test  No.  Ifi.  Chap,  LXTT). 
Quantitative  Test.— If  1  flm.  of  Bismuth  Citrate  be  thoroughly  ignited  in  a  porcelain  cruci- 
ble, anil,  after  cooling,  H  Cc.  of  nitric  acid  be  added  to  the  residue,  drop  by  drop,  warm- 
ing until  complete  solution  is  effected,  then  evaporating  to  dryness,  and  again  igniting, 
a  residue  of  bismuth  oxide  should  be  left  weighing  not  less  than  0.56  Gin.  nor  more 
than  0.58  (3m. 

Uses — This  salt  may  be  used  for  the  same  purposes  as  the  subni- 
trate.  It  was  made  official  because  it  is  used  in  making  the  soluble 
double  siilt  of  bismuth  and  ammonium  citiate. 


BISMUTHI   ET  AMMONII   CITRAS.  U.S.     Bismuth  and  Ammonium 

Citrate 

[BiHMlTTH    AmMONIO-CiTKATE] 

Bismuth  and  Ammonium  Citrate  pIiouM  yield  not  less  than  46  percent,  nor 
more  than  50  percent,  of  pure  bisnmth  oxide. 

Metric  Old  form 

•Bi.smuth  Citrate 100  Gm.  1  oz.  av. 

Ammonia  Water, 

Distilled  Water,  each,  a  sufficient  (juantity 

Mix  the  Bismuth  Citrate  with  200  Cc.  [old  form  2  W.  oz.]  of  Dis- 
tilled Walcraiid  rub  i1  to  a  .smooth  paste,  heat  the  mixtiiie  on  a  water- 
bath,  and  gratliially  add  Ammonia  Watei- until  the  salt  is  dis.solved 
and  theli(inid  is  neutral  or  has  only  a  faintly  alkaline  reaction.  Then 
filter  the  .solution,  evai>orat<^  it  on  a  watei -bath  to  a  syrupy  consist- 
ence, an<l  s])read  it  ujx)!!  phites  of  glass,  so  that,  when  dry,  the  salt 
may  ])e  obtained  in  .scales.  Ke«'i)  tlie  ])ro(luct  in  amber-colored,  well- 
8topp(!re<i  botth's,  protected  from  light. 


ANTIMONY,  ARSENIC,  AND  BISMUTH  691 

ThLs  is  the  only  official  soluble  salt  of  bismuth.  If  its  aqueou>s  so- 
lution is  not  perfectly  transparent,  it  is  probal)ly  due  to  the  loss  of 
ammonia  on  keeping  the  salt ;  a  drop  or  two  of  ammonia  water  added 
to  a  cloudy  solution  will  generally  make  it  transparent. 

Official  Description. — Shining,  pearly  or  translucent  scales,  becoming  opaque  "ith  loss  of 
ammonia  on  e.\posur<;  to  the  air. 

Odor,  Taste,  and  Reaction. — Odorless  ;  metallic  taste  ;  faintly  alkaline  reaction. 

Solubility. —  Wntfr.     Very  soluble. 
Alnihol.     Sparingly. 

Tests  for  Identity. — When  strongly  heated  the  salt  fu.«es,  and  finally  leaves  a  blackened  resi- 
due, having  a  yellow  surface,  and  soluble  in  warm  nitric  acid.     The  acid   solution,  when 
dropped  into  a  large  excess  of  water,  occasions  a  white  turbidity. 
The  aqueous  solution  of  the  salt  is  neutral  or  faintly  alkaline  to  litmus  paper. 
When  boiled  with  a  slight  e.\eess  of  sodium  hydroxide  T.S.  it  evolve.s  ammonia,  and  its 

aqueous  solution,  when  treated  with  hydrogen  sulphide,  yields  a  black  precipitate. 
If  the  filtrate  from  the  latter  be  deprived  by  heat  of  the  excess  of  hydrogen  sulphide  and 
cooled,  a  portion  of  it,  boiled  with  an  excess  of  lime  water,  yields  a  white  precipitate. 

Impurities  and  Tests  for  Impurities. — Limit  of  nitntie.  If  0.01  Gm.  of  the  salt  be  dissolved 
in  I  Cc.  of  water,  5  Cc.  of  sulphuric  acid  added,  the  mixture  cooled,  and  then  5  Cc.  of 
ferrous  sulphate  T.S.  carefully  poured  over  it,  without  mixing,  no  red  or  brown  zone 
should  appear  within  5  minutes. 
If  .3  Gm.  of  the  salt  be  ignited  and  the  residue  dissolved  in  just  a  sufficient  quantity  of 
warm  nitric  acid,  and  the  solution  poured  into  100  Cc.  of  water,  a  white  precipitate  is 
produced.  If  the  filtrate  separated  from  this  precipitate  be  evaporated  on  a  water-bath 
to  30  Cc,  the  liquid  again  filtered,  and  the  new  filtrate  divided  into  portions  of  5  Cc. 
each,  these  should  respond  to  the  tests  for  purity  described  under  Bitimiiihi  Snhrnrhnnnn. 
Arsenic.  Three  Urn.  of  Bismuth  and  Ammonium  Citrate,  after  ignition  and  treatment 
with  nitric  acid,  as  directed  in  the  following  test,  should  not  respond  to  Bettendorf's  Test 
for  oj-xrnir  (see  U.  S.  P.  Test  .\o.  16,  Chap.  LXII). 

Quantitative  Test. — If  1  (4ui.  of  Bismuth  ami  Ammonium  Citrate  be  thoroughly  ignited  in  a 
porcelain  crucible,  and  if,  after  cooling,  5  Cc.  of  nitric  acid  be  added  to  the  residue,  drop 
by  drop,  warmed  until  complete  solution  is  effected,  then  evaporated  to  dryness,  and 
again  ignited,  the  residue  of  bismuth  oxide  should  weigh  not  less  than  0.46  (}m.,  nor 
more  than  0.50  Gm. 

Uses. — This  salt  is  astringent,  and  is  generally  prescribed  in  solu- 
tion.    The  dose  is  from  one  to  three  grains  (0.065  to  0.2  Gm. ). 

BISMUTHI   SUBCARBONAS.  U.S.     Bismuth  Subcarbonate 

BLsmuth  Subcarbonate  should  yield  not  less  than  90  percent,  of  pure  bismuth 
oxide. 

Preparation. — Bismuth  subcarbonate  may  be  made  by  the  former 
official  process,  as  follows  : 

Take  of  Bismuth,  in  pieces,  2  oz.  troy  ;  Nitric  Acid,  8^  oz.  troy  ; 
Water  of  Ammonia,  5  fl.  oz. ;  Carbonate  of  Sodium,  10  oz.  troy  ;  Dis- 
tilled Water,  a  sufficient  quantity.  Mix  44^  oz.  troy  of  the  Nitric  Acid 
with  4  fl.  oz.  of  Distilled  Water  in  a  capacious  glass  vessel,  and,  having 
added  the  Bismuth,  set  the  whole  aside  for  twenty-four  houi-s.  Dilute 
the  resulting  solution  with  10  fl.  oz.  of  Distilled  Water,  stir  it  thor- 
oughly, and,  after  tw«'nty-four  hours,  filter  through  i>aper.  To  the 
filtered  licpiid,  previously  diluted  with  4  ])ints  of  Distille(l  Water, 
slowly  ad<l  the  Water  of  Ammonia,  con.stantly  stirring.  Transfer  the 
whole  to  a  .strainer,  and,  after  the  pi'eciijitate  has  been  drained,  wash 
it  with  2  pints  of  Distilled  Water,  and  drain  it  again.  TIumi  ])lace 
the  precipitate  in  a  i)ro])er  vessel,  add  the  remainder  of  the  Nitric 
Acid,  and  afterwards  4  tl.  oz.  of  Distilled  Water,  and  set  the  solutiou 
aside.  At  the  end  of  twenty-four  houi-s,  filter  through  ])aper.  Dis- 
solve the  Carbonate  of  Sodium  in  12  fl.  oz.  of  Distilled  Water,  with 
the  aid  of  heat,  and  filter  the  solution  through  paper.  To  this,  when 
cold,  slowly  add  the  solution  of  nitrate  of  bismuth,  with  constant  stir- 
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ring.  Transfor  the  whole  to  a  strainer,  and,  at'l«'i'  tlie  preeipitate  has 
been  drained,  wash  it  with  Distilled  AVater  until  the  washinp^  pass 
tasteless.  Lastly,  pre.ss,  dry  it  on  bibulous  jjaper  with  a  gentle  heat, 
and  rub  it  into  powder. 

Asmetallie  bismuth  generally  contains  arsenic,  it  is  very  important 
to  provide  that  this  should  be  left  behind,  in  the  processes  for  making 
its  medicinal  preparations.  It  is  on  this  account  that  the  above  for- 
mula is  so  elaborate.  The  bismuth  is  first  dissolved  in  nitric  acid,  a 
portion  of  which  oxidizes  the  metal,  with  the  evolution  of  nitrous 
vapors,  while  another  portion  combines  with  the  oxide  produced  to 
form  bismuth  nitrate.  At  the  same  time  the  arsenic  is  also  oxidized 
at  the  expense  of  the  nitric  acid,  and  unites  with  a  portion  of  the 
oxidized  metal  so  as  to  produce  bismuth  arsenate.  Both  of  these 
saltvS,  therefore,  are  contained  in  the  solution,  which  is  very  concen- 
trated. Both  have  the  property,  when  their  solution  is  diluted  with 
water,  of  separating  into  two  salts,  one  an  insoluble  subsjilt  which  is 
deposited,  and  the  other  a  solul)le  acid  salt  which  is  held  in  solution. 
But  the  arsenate  is  more  disposed  to  the  change  than  the  nitrate,  and 
reciuires  for  the  purpose  a  smaller  amount  of  water  of  dilution.  The 
subarsenate  is  slowly  deposited  in  twenty-four  hours,  and  is  then 
separated  by  filtration.  The  addition  of  a  large  quantity  of  distilled 
water  jjrecipitates  the  bismuth  subnitrate,  the  ammonia  being  added 
to  separate  it  moie  thoroughly  by  coml>ining  with  the  nitric  acid. 
The  i^recipitate,  thus  freed  from  ai'senic,  is  now  ledissolved  in  nitric 
acid  partially  diluted  and  added  to  solution  of  sodium  carbonate  ;  by 
double  decomposition,  bismuth  subcarbonate  and  sodium  nitrate  are 
thus  produced. 

Official  Description. — A  white  or  pale  yellowish-white  powder,  of  somewhat  varying  chemical 

eomiiosition  ;  permanent  in  the  air. 
Odor  and  Taste. — Odorless ;  tasteless. 
Solubility. —  ]V'(trr.     Insoluble. 

A/r„hn/.     Insoluble. 

Othtr  Ko/rfiifK.  Completely  in  nitric  or  hydrochloric  acid,  with  co])ious  effervescence. 
Tests  for  Identity. — When  heated  to  rcilness  the  salt  loses  water  ami  carbon  dio.xide,  and 
shc.\ild  leave  not  lo^s  than  flfl  jtcrcent.  of  a  yellow  residue,  which  is  soluble  iu  nitric  or 
hy<lroi-hloric  acid  and  blackened  by  hy<lr()gen  sulphide  T.S. 
Impurities  and  Tests  for  Impurities. —  A/»nV  <,/  rhlmhlrK.  If  a  .solution  of  0..3  Gm.  of  the 
salt  in  10  Cc.  f)f  diluted  nitric  acid  be  treated  with  0.1  Ce.  of  tenth-normal  silver  nitrate 
V.S.,  and  the  prccii)itatc,  if  any,  removed  by  filtration,  the  clear  filtrate  should  remain 
unaffected  by  the  further  addition  of  the  reagent. 

On  boiling  1  (im.  of  the  salt  with  10  Cc.  of  potassium  hydroxide  T.S.,  it  should  not  evolve 
the  odor  of  ammonia. 

If  %  (im.  of  the  salt  be  dissolved  in  just  a  sufficient  quantity  (about  4  Cv.)  of  warm  nitric 
ai-id.  ami  the  solutic.n  poured  into  100  Cc.  of  water,  a  white  precipitate  is  produced. 
After  filtering,  and  evaporating  the  filtrate  on  a  water-bath  to  'M  Cc,  again  filtering, 
and  dividing  thi.<!  filtrate  into  portions  of  5  Cc.  each,  these  should  respond  to  the  follow- 
ing tests  : 

Lrnrl.  On  mixing  one  portion  with  an  equal  volume  of  diluted  sulphuric  acid,  it  should 
not  become  cloudy. 

Cnpprr.  If  another  portion  be  precipitated  with  a  slight  excess  of  ammonia  water,  the 
supernatant  liipiicl  should  not  exhibit  a  bluish  tint. 

Stilphnlr.     other  jmrfions  should  not  be  alTectcd  by  barium  nitrate  T.S. 

Sihrr.  Nor  yielil  with  hydrochloric  ncid  u  precipitate  which  is  insoluble  in  a  slight  excess 
fif  the  latter. 

Alk'ilir„  our/  nikfili  rtn-ihK.  If  1  Om.  of  the  salt  be  boiled  with  10  Cc.  of  a  mixture  of 
equal  parts  of  acetic  aciil  and  water,  the  solution  cooled  and  filtered,  and  the  filtrate  freed 
from  bismuth  by  hydrogen  «ul|>hide,  boiled,  and  again  filtered,  the  last  filtrate  should 
leave  no  r"siilue  on  evaporation. 

Limit  fif  mihtiitrritr.  If  0.0.")  (!m.  of  TMsmuth  Subcarbonate  be  agitated  with  .5  Cc.  of  a 
mixture  of  equal  part.s  of  water  an<l  ferrous  sulphate  T.S.,  and  then  cautiously  poured 
OTer  5  Cc.  of  sulphuric  acid  (freefl  from  nitrous  compounds),  so  as  to  form  a  layer  above, 
no  brownish-red  zone  should  form  at  the  line  of  contact  of  the  two  liquids. 
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Arsenic.     Two  Gni.  of  I'>iHtiiut}i  Subcarbonate  should  not  respond  to  Bettendorf's  Test  for 
(irnenir  (see  U.  8.  1'.  Test  No.  UJ,  Chiip.  LXII). 
Quantitative  Test. — If  1  Gm.  of  Bismuth  Subcarboniitc  be  thoroughly  ignited  at  re<l  heat  in  a 
porcelain  crucible,  the  residue  of  bismuth  oxide  should  weigh  not  less  than  0.9  (im. 

Uses. — Tliis  l)isinutli  compound  is  astringent  and  tonic.  It  is  em- 
l)loyed  for  the  same  puiposes  as  tlic  siil)nitrate  ;  the  latter  is  much 
more  frequently  used.    Tlie  dose  is  five  to  ten  graius  (0.3  to  0.6  Gm. ). 

BISMUTHI  SUBGALLAS.   U.  S.     Bismuth  Subgallate 

Bismuth  Subgallate  should  yield  not  less  than  52  percent.,  nor  more  than  57 
percent.,  of  pure  bismuth  oxide. 

Preparation. — Bismutli  Subgallate  or  dermatol  may  be  made  by 
dissolving  Bismuth  Subnitrate  in  diluted  acetic  acid  and  precii)itating 
the  solution  with  gallic  acid,  but  a  more  convenient  and  rapid  method 
is  that  of  Thibault,  which  is  as  follows  :  Bismuth  trioxide  is  tritu- 
rated with  water,  and  an  excess  of  pure  gallic  acid  added,  continuing 
the  trituration  until  the  color  of  the  mixture  has  changed  to  a 
greenish-yellow.  It  is  allowed  to  stand  twenty-four  hours,  Wiished 
and  dried.     It  is  said  to  have  the  composition  BiC7H707. 

Official  Description, — An  amorphous  bright  yellow  powder,  somewhat  variable  in  chemical 
composition  ;   permanent  in  the  air. 

Odor  and  Taste. — Without  odor  ur  taste. 

Solubility. —  Water.     Insoluble. 
Alcohol.     Insoluble. 

Other  solrentH.  Insoluble  in  ether  ;  readily  with  decomposition  in  hydrochloric,  nitric,  and 
sulphuric  acids,  if  these  be  heated  ;  insoluble  in  very  dilute  mineral  acids  ;  readily  in 
solutions  of  the  alkali  hydro.xides,  forming  a  clear  yellow-colored  solution,  which  rapidly 
changes  to  a  deep  red. 

Tests  for  Identity.— When  heated  to  120°  C.  (248°  F.)  the  salt  loses  from  5  to  7  percent,  of 
water,  and  on  subsequent  heating  to  redness  it  at  first  chars,  finally  leaving  a  yellow 
residue,  whirli  is  soluble  in  hydrochloric  and  nitric  acids  and  is  blackened  by  ammonium 
sulphide  T.S. 
Upon  thoroughly  agitating  0.1  (Jm.  of  Bismuth  Subgallate  with  an  e.xeess  of  hydrogen  sul- 
phide T.S. ,  a  black  precipitate  results;  upon  filtering  and  then  boiling  the  filtrate  to 
remove  the  dissolved  gas,  the  cold  filtrate,  after  the  addition  of  1  drop  of  ferric  chloride 
T.S.,  will  assume  a  blue-black  c<)loration. 

Impurities  and  Tests  for  Impurities. — FreenuUic  acid.  If  0.5  Gm.  of  the  salt  be  well  shaken 
with  5  Vr.  of  alcohol  and  filtered  at  once,  the  filtrate  should  not  turn  moistened  blue  lit- 
mus pajjcr  red. 
Limit  of  nitrate.  If  0.5  (Jm.  of  Bismuth  Subgallate  be  well  mixed  with  5  Cc.  of  diluted 
sulphuric  acid  and  5  Cc.  of  ferrous  sulphate  T.S.,  the  mixture  littered,  and  the  filtrate 
cautiously  poured,  without  shaking,  over  5  Cc.  of  sulphuric  acid  (free  from  nitrous 
compounds)  contained  in  a  test-tube,  no  brown  ring  should  form  after  standing  for  ten 
minutes. 
If  3  (Jm.  of  Bismuth  Subgallate  be  ignited  in  a  porcelain  crucible,  and,  after  cooling,  nitric 
acid  be  cautiously  ailded  to  the  residue  drop  by  drop,  warming  until  it  is  dissolved,  then 
evaporating  to  dryness  and  again  igniting  and  cooling,  the  residue,  after  cautiously 
dissolving  in  nitric  acid  by  the  aid  of  gentle  heat,  should,  after  concentrating  to  about  4 
Cc,  be  poured  into  100  Cc.  of  water,  and  after  filtering  and  evaporating  the  filtrate  on  a 
watar-bath  to  .SO  Cc,  again  filtering,  ami  diviiling  this  filtrate  into  jiorticms  of  5  (V..  then 
each  of  these  should  respond  to  the  tests  for  imrity  described  under  Ili^mHthi  .'<Hl»-(irl>onnH. 
Ametiic.  The  residue  resulting  from  the  ignition  and  subsequent  treatment  of  2  (Jm. 
of  the  salt,  as  describe<l  below,  should  not  respond  to  Bettendorf's  Test  for  amtiiiV  (see 
U.  S.  P.  Test  No.  1(1,  Chap.  l-XII). 

Quantitative  Test. — If  1  (Jm.  of  Bismuth  Subgallate  be   thoroughly  ignited   in  n  porcelain 

crucible,  and,  after  ( ling,  5  ('<•.  of  nitric   aeiil  be   ad<led  to  the  residue,   drop  by  drop. 

warming  until  complete  solution  has  been  effected,  this,  upon  evaporating  to  dryness  and 
again  igniting,  shoulil  leave  a  residue  of  bismuth  oxide  weighing  not  less  than  0.52  (Jm. 
nor  more  than  0.57  (im. 

Uses. — Bismuth  subgallate  lias  been  used  jus  an  astringent  sedative 
in  doses  of  tilteen  grains  ( 1  Gm.)  ;  it  is  more  valuable  as  an  external 
application  to  wounds  and  ulcerations  and  in  the  treatment  of  eczema. 
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BISMUTHI   SUBNITRAS.  U.S.    Bismuth  Subnitrate 

Bismuth  Subnitrate  siiould  yield  not  less  than  80  percent,  of  i)ure  bismuth 
oxide. 

Preparation. — This  importaut  salt  may  be  made  by  the  former 

official  proceSvS,  as  follows  : 

Take  of  Bismuth,  in  jjieces,  2  oz.  troy  ;  Kitric  Acid,  8|  oz.  troy  ; 
Carbonate  of  Sodium,  10  oz.  troy  ;  Water  of  Ammonia,  5  &.  oz.;  Dis- 
tilled Water,  a  sufficient  quantity.  Mix  4^  oz.  troy  of  the  Nitric  Acid 
M  ith  4  ti.  oz.  of  Distilled  Water,  in  a  capacious  glass  vessel,  and, 
having  added  the  Bismuth,  set  the  whole  aside  for  twenty-four  hours. 
Dilute  the  resulting  solution  with  10  11,  oz.  of  Distilled  Water,  stir  it 
thoroughly,  and,  after  twenty-four  hours,  filter  through  paper.  Dis- 
solve the  Carbonate  of  Sodium  in  20  fi.  oz.  of  Distilled  Water  with 
the  aid  of  heat,  and  filter  the  solution  through  paper.  To  this,  when 
cold,  slowly  add  the  solution  of  nitrate  of  bismuth,  with  constant 
stirring.  Transfer  the  whole  to  a  strainer,  and,  after  the  precipitate 
has  been  drained,  wash  it  with  Distilled  Water  until  the  washings 
pass  tasteless,  and  drain  again  as  completely  as  possible.  Then  place 
the  moist  precipitate  in  a  capacious  vessel,  gradually  add  the  re- 
mainder of  the  Nitric  Acid,  and  afterwards  4  fl.  oz.  of  Distilled  Water, 
and  set  the  solution  aside.  At  the  end  of  twenty-four  hours,  filter 
through  pai)er,  and  to  the  filtered  liquid,  previously  diluted  with  4 
pints  of  Distilled  Water,  slowly  add  the  Water  of  Ammonia,  with 
constant  stirring.  Transfer  the  whole  to  a  strainer,  and,  after  the 
precipitate  has  been  drained,  wash  it  with  2  pints  of  Distilled  Water, 
drain  it  again,  and  press  out  as  much  of  the  liquid  as  possible. 
Lastly,  dry  it  ujjon  bibulous  paper  with  a  gentle  heat,  and  rub  it 
into  powder. 

The  separation  of  the  arsenic  is  accomplished  by  first  preparing  the 
carbonate,  by  adding  the  acid  solution  of  bismuth  to  a  solution  of  so- 
dium carbonate  in  excess,  whereby  most  of  the  arsenic  is  retained  in 
the  solution,  jirobably  as  sodium  arsenate,  while  the  insoluble  carbonate 
is  ])recipitatcd.  This  is  dissolved,  with  the  aid  of  heat,  in  nitric  acid, 
so  JUS  to  make  a  very  concentrated  solution  of  the  nitrate,  to  which, 
when  cold,  just  so  much  water  is  added  as  to  begin  to  produce  a  per- 
manent turbidness.  The  object  of  this  is  to  allow  any  arsenic  that 
may  be  still  present  to  be  dei)Osited,  which  happens  for  reiisons  stated 
in  explaining  the  process  for  procuring  the  subcarbouate  (see  page 
G91).  The  dei)Osited  matter  having  been  precipitated,  only  the  pure 
nitiate  remains  in  solution,  which  is  made  to  yield  the  subnitrate  by 
Jaigc  dilution  with  water,  and  still  more  comph'tcly  by  tlie  addition 
of  ammonia. 

Bia  +  8HNO3  -    2BirN03)3  +  4HaO  +  2NO 

Bismuth       Nitric  Acid  Uiminith  Nitnito  Wutcr    Nitrogen  Monoxide 

then 
5Bi(N03)3  -I    .SH2O       4BiON()3.TTaO  +  Bi(N03)3  ^    SIINOg 

Iljsiiitith  Wiitcr  UiHimitli  Siilmitriite  ItiHiinitli  Nitric 

Nitniti'  Nitiutc  Acid 

Official  Description. —  A   wliitc  jpowdcr,  of  somnwlint  varyinj?  oliomioHl  composition  ;  perina- 

ni'iit  in  till'  iiir. 
Odor,  Taste,  and  Reaction. — Odorless  ;  almost  tasteless  ;  slij^litly  ncid  reaction. 
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Solubility. —  Water.     Almost  insoluble. 
Alcohol.     Insoluble. 

Other  KohitiiH.     Readily  in  nitric  or  hyflrochlorie  acid. 
Tests  for  Identity. — When  heated  to  120°  C.  (248°  F.)  for  twelve  hours  the  salt  loses  not  over 

.'}  percent,  of  moisture;   when  subsequently  heated  to  redness  it  evolves  nitrous  vapors, 

leaving  not  less  than  SO  percent,  of  its  weight  of  a  yellow  residue,  which  is  soluble  in 

nitric  or  hydrochloric  acid  and  blackened  by  hydrogen  sulphide. 
Impurities  and  Tests  for  Impurities. — Onrhonnie.    On  adding  .i  Gm.  of  the  salt  to  3  Cc.  of 

warm  nitric  acid  no  efTervescencc  should  occur. 
Insoluble  foreign  snltn.     No  residue  should  be  left. 

If  this  solution  be  poured  into  100  Cc.  of  water,  a  white  precipitate  is  produced. 
If  the  filtrate  separated  from  this  precipitate  be  evaporated  on  a  water-bath  to  .'?0  Cc,  the 

liquid  again  filtered,  and  the  new  filtrate  divided  into  portions  of  5  Cc.  each,  these  should 

respond  to  the  tests  for  purity  described  under  liitmnthi  Snhrnrhonrin. 
On  boiling  0.1  (im.  of  the  salt  with  5  Cc.  of  potassium  hydro.xide  T.S.,  no  odor  of  ammonia 

should  be  perceptible. 
Arsenic.     If  2  Gm.  of  the  salt  be  heated  in  a  porcelain  crucible  until  nitrous  vapors  cease  to 

be  evolved,  the  residue  of  bismuth  o.xide,  when  cold,  should  weigh  not  less  than  1.6  Gm., 

and  should  not  respond  to  Bettendorf's  Test  for  arsenic  (see  U.  S.  P.  Test  No.  16,  Chap. 

LXII). 

Uses. — Bismuth  subnitrate  is  largely  used  in  inte.stinal  disordei-s  ; 
it  is  avStringeut,  tonic,  and  sedative.  The  dose  is  from  three  to  ten 
grains  (0.2  to  0.6  Gm.), 

BISMUTHI  SUBSALICYLAS.  U.S.    Bismuth  Subsalicylate 

Bismuth  Subsalicylate  should  yield  not  less  than  62  nor  more  than  66  percent, 
of  pure  bismuth  oxide. 

Preparation. — Bismuth  Subsalicylate  is  apt  to  be  an  unstable  salt. 
It  may  be  made  by  Thibault's  procevSS,  as  follows :  15  Gm.  of  crys- 
tallized bismuth  nitrate  dissolved  in  nitric  acid  are  precipitated  by 
an  excess  of  solution  of  sodium  hydroxide.  After  boiling,  the  whole 
of  the  amorphous,  white,  hydrated  oxide  is  transformed  into  yellow 
crystallized  anhydrous  oxide  ;  it  is  then  thoroughly  washed,  and  10 
Gm.  of  salicylic  acid,  rubbed  up  with  200  Cc.  of  water,  are  added. 
The  whole  is  then  left  on  the  water-bath,  and  when  there  are  no 
more  opaque,  yellow  needles  of  anhydrous  oxide  left,  it  is  thoroughly 
washed  with  cold  alcohol,  and  dried  in  an  oven.  The  chemical 
formula  is  said  to  be  Bi203(C7He03)3. 

Official  Description. — A  white,  or  nearly  white,  amorphous  or  crystalline  powder ;  permanent 
iu  the  air. 

Odor  and  Taste. — Odorless  ;  tasteless. 

Solubility. — Almost  insoluble  in  cold  water;  upon  prolonged  boiling  with  water  a  portion  of 
the  salicylic  acid  passes  into  solution  with  the  formation  of  a  more  basic  bismuth  salicy- 
late. It  is  partly  soluble  with  decomposition  in  hydrochloric  and  nitric  acids,  a  white, 
flocculent  precipitate  of  salicylic  acid  separating. 

Tests  for  Identity.— When  heated  at  12(1°  C.  (248°  F.)  Bismuth  Subsalicylate  should  not  lose 

more  than  1  percent,  of  water,  and  on  sul)sequcntly  heating  to  redness  it   at  first   chars, 

finally  leaving  a  yellow  resiiluc,  which  is  soluble  in  hydrochloric  or  nitric  acid  and   is 

blackened  by  ammonium  sulphide  T.S. 

When   Bismuth   Subsalicylate  is  agitated  with  a  solution  of  5  drops  of  ferric  chloride  T.S. 

in  10  Cc.  of  water,  a  deep  violet-blue  coloration  is  produced. 
If  1  Gm.  of  Bismuth  Subsalicylate  be  thoroughly  agitated  with  10  Cc.  of  diluted  hydro- 
chloric acid  ami  tiltcrccl,  the  residue,  after  washing  and  drying,  should  conform  to  the 
reactions  anil  tests  given  under  Acidiim  Salicylirum. 
Opon  pouring  the  filtrate  into  an  excess  of  water,  a  heavy   white  precipitate  of  ba^sic  bis- 
muth chloride  should  bo  obtained. 

Impurities  and  Tests  for  Impurities. —  f.imit  of  free  Kalicjlir  add.  If  1  (Jm.  of  the  salt  be 
agitated  with  h  ^\:.  of  chlorofdrm,  and  the  liquid  filtereil  through  a  double  filter  of  fine 
texture  into  5  Cc.  of  water  contuiiiing  '.\  drops  of  ferric  chloride  T.S.,  no  violet  sone 
should  form  within  1  minute  at  the  line  of  contact  of  the  two  liquids. 
If  .3  Gm.  of  Bismuth  Subsalicylate  be  ignited  in  a  i)orcelain  crucible,  and,  afier  cooling, 
nitric  acid  be  cautiously  addc<l  to  the  residue,  solution  should  be  comj)lete  if  gentlv  heated  ; 
if  this  solution,  after  concentrating  to  about  4  Cc,  be  poured  into  100  Cc.  of  water,  and 
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after  filtering  nnd  pvapnratinu;  the  filtrate  on  a  water-bath  to  30  Cc.,  again  filtering,  and 
dividin-;  tliis  filtrate  into  portions  of  5  Cc,  then  each  of  these  should  respond  to  the  test* 
for  puritj' dcscribeil  under  JiimiiKllii  SiilicurbotuiK. 

Limit  of  nitrnlen.  If  0.05  Gm.  of  I'.isinuth  Subsalicylate  be  triturated  with  0.1  Gm.  of 
sodium  salicylate  and  h  Co.  of  distilled  water,  and  carefully  poured,  without  mixing, 
over  5  Cc.  of  sulphuric  acid  (free  from  nitrous  compounds)  contained  in  a  test-tube,  no 
pink  to  brownish-red  zone  should  form  immediately. 

Amciiir.  The  residue  resulting  from  the  ignition  and  subsequent  treatment  of  2  Gm.  of 
the  salt,  as  described  below,  should  not  respond  to  Bettcndorf 's  Test  for  arsenic  (see  U.  S. 
P.  Test  Nn.  16,  Chap.  LXTI). 
Quantitative  Test.— If  1  Um.  of  Bismuth  Subsalicylate,  dried  at  120°  C.  (248°  F.),  be  thor- 
oughly ignited  in  a  porcelain  crucible,  and,  after  cooling,  6  Cc.  of  nitric  acid  be  added 
to  the  residue,  drop  by  drop,  warming  until  complete  solution  has  been  adected,  this, 
upon  evaporating  to  dryness  and  again  igniting,  should  leave  a  residue  of  bismuth  o.xide 
weighing  not  less  than  0.62  Gm.  nor  more  than  0.66  Gm. 

Uses. — Tliis  salt  is  used  as  an  intestinal  antiseptic  in  doses  of  from 
tive  to  fifteen  grains  (0.3  to  1  Gm,). 


CHAPTEE    XLVIII 
GOLD  AND  PLATINUM 

Au;  195.7    Pt. ;  193.3 

Salts  of  these  precious  metals  are  official, — the  gold  salt  as  a  sub- 
stance in  the  materia  medica,  the  platinum  salt  as  a  tCvSt  solution  ; 
both  are  chlorides.  Gold  and  platinum  are  both  found  native  in  the 
free  state.     Latin  names  for  these  metals  are  Aurum  and  Platinum. 

Tests  for  Gold  Salts 

1.  If  hydrogen  sulphide  be  added  to  the  solution  of  a  gold  salt,  a 
dark  brown,  almost  black,  precipitate  (auric  sulphide)  will  be  pro- 
duced, soluble  in  ammonium  sulphide. 

2.  If  ferrous  sulphate  be  added  to  a  solution  of  a  gold  salt,  metallic 
gold  in  the  form  of  a  fine  precipitate  will  be  produced  ;  this  may  be 
fused  into  a  button  of  gold  by  the  use  of  the  blowpii^e. 

3.  Stannous  chloride  if  added  to  dilute  solutions  of  gold  salts  pro- 
duces a  purple  precipitate  (purple  of  Cassius). 

Tests  for  Platinum  Salts 

1.  If  hydrogen  sulphide  or  ammonium  sulphide  be  added  to  a  solu- 
lution  of  platiuic  chloride,  a  brown  precipitate  of  platinic  sulphide  will 
be  produced,  soluble  iu  excess  of  ammonium  sulphide. 

2.  If  a  solution  of  potassium  chloride  be  added  to  a  solution  of  pla- 
tinic chloride  acidulated  with  hydrochloric  acid,  a  yellow  precipitate 
(double  chloride)  will  be  formed. 

Official  Salt  and  Preparation  of  Qold  and  Platinum 

Official  Name  Preparatiou 

Auri  et  Sodii  Chloridum     Equal   pnrts   of    anhydrous   gold   chloride   and   anhydrous   sodium 

chloriclc 
Test  solution  of  platinic    Dissolve  2.fi  parts  of  platinic  chloride  in  20  parts  of  distilled  water 
chloride 

Unofficial  Salts  of  Gold 

Auri  Broniiduin,  AuRra  By  dissolving  gold  in  a  mixture  of  nitric  and  hydrobromic  acids,  con- 
Gold  Broiniile  centrating,  then  crystallizing 

Auri  Chloriduin,  AuCla  By  dissolving  gold  in  nitrohvdrochloric  acid,  concentrating  carefully, 

Gold  Chloride  "then  crystallizing  (lold  Chloride  (see  Test  So:ution  U.  S.  P.,  Chap. 
LXII)" 

Auri  lodiduin,  Auls  By  gradually  adding  a  neutral  solution  of  auric  chloride  to  a  solution 

Qold  Iodide  of  potassium  iodide,  then  collecting  and  drying  the  precipitate 

AURI   ET  SODII   CHLORIDUM.  U.S.    Gold  and  Sodiua>  Chloride 

A  mixture  of  equal  parts,  by  weight,  of  anhydrous  Gold  Chloride  [AuCl3  = 
301.24]  and  anhydrous  Sodium  Chloride  [NaCl  =  58.06],  representing  not  less  than 
30  percent,  of  metallic  gold.  It  should  be  kept  in  well-stoppered,  amber-colored 
vials. 

Preparation. — It  may  be  made  by  dissolving  gold  in  nitrohydro- 
chloric  aeid,  evaporating  the  solution  to  dryness,  weighing,  and  dis- 
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solving  the  dry  mass  in  eight  times  its  weight  of  distilled  water.  To 
this  solution  a  weight  of  pnre  anhydrous  common  salt  equalling  that 
of  the  anhydrous  gold  chloride  is  added,  previously  dissolved  in  four 
parts  of  water.  The  mixed  solution  is  then  evaporated  to  dryness, 
being  constantly  stirred  with  a  glass  rod. 

Official  Description, — An  orange-yellow  powder ;  deliquescent  when  exposed  to  damp  air. 

Odor  and  Taste. — Odorless  ;  saline  and  metallic  taste. 

Solubility. —  W'ntpr.     Very. 

Alvnhnl.     At  least  one-half  of  it  should  be  soluble  in  cold  alcohol. 

Tests  for  Identity. — When  exposed  to  a  red  heat,  it  is  decomposed,  and  metallic  gold  is  sepa- 
rated. 
A  fragment  of  the  compound  imparts  a  persistent,  intensely  yellow  color  to  a  non-luminous 

flame. 
Its  aqueous  solution  has  a  slightly  acid  reaction,  and  yields  with  silver  nitrate  T.S.,  a  white 
precipitate  insoluble  in  nitric  acid  and  soluble  in  ammonia  water. 

Impurities  and  Tests  for  Impurities. — Free  hydrochloric  odd.  On  bringing  a  glass  rod 
moistened  with  ammonia  water  close  to  a  portion  of  Gold  and  Sodium  Chloride,  no  white 
fumes  should  make  their  appearance. 
Mrtnl/ic  imptiriiici. — The  filtrate  from  the  precipitated  gold  should  not  be  aflFected  by 
hydrogen  sulphide  T.S.,  nor,  after  being  supersaturated  with  ammonia  water,  by  am- 
monium sulphide  T.S. 

Quantitative  Test. — If  0.5  Gra.  of  Gold  and  Sodium  Chloride  be  di.ssolved  in  25  Cc.  of  water,  in 
a  porcelain  dish,  the  solution  made  alkaline  by  the  addition  of  5  Cc.  of  potassium  hydroxide 
T.S.,  and,  after  the  addition  of  5  Cc.  of  solution  of  hydrogen  dioxide,  heated  for  about  one 
hour  on  a  water-bath,  a  precipitate  of  metallic  gold  will  be  obtained,  which,  when  washed 
with  water  slightly  acidulated  with  hydrochloric  acid,  dried,  and  ignited,  should  weigh 
not  less  than  0.15  Gm.  (corresponding  to  at  least  30  percent,  of  metallic  gold). 

Uses. — This  salt  is  used  internally  as  an  alterative.     The  dose  is 
from  one-twelfth  to  one-fourth  of  a  grain  (0.005  to  0.016  Gm.). 
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Condensed  Chart  of  Official  Chemical  Substances  and  their 

Preparations 


Oheiuical  Oom- 

Official  Preparations  in  heavy  type  ;  thoHe 

Official  Name 

Uses  and  Voeea 

in    which   the    SubHtance    is    used,    in 

pusitiou 

Itouiau  type 

Aoetanilidum 

CsHqNO 

Antipyretic ; 
gr.  v-xv  (U.3- 
1  Urn.) 

Compound  Acetanilide  Powder 

Acetonuiu 

CaHeO 

Oleoresins  of  Aspidium,  Capsicum, 
Lupulin,  Pepper,  and  Ginger 

Acetphenetidinum 

C10H18NO2 

Antipyretic  ; 
gr.    v-x   (0.3- 
0.6  Um.) 

Acidum  Aceticum 

HC2H8O2 

Rubefacient 

Diluted  Acetic  Acid,  Elixir  of  Iron, 
Quinine  and  Strychnine  Phos- 
phates, Extracts  of  C'olchicum  Corm 
and  Nux  Vomica,  Fluidextracts  of 
Conium,  Ergot,  Lobelia,  Xux  Vom- 
ica and  Squill,  Syrup  of  Ipecac 
and  Tincture  of  Sanguinaria 

Aceticum  Dilutuin 

Refrigerant ; 

Vinegars  of  Opium  and  Squill,  Solu- 

n\x (0.6  Co.) 

tion  of  Ammonium  Acetate,  and 
Solution  of  Iron  and  Ammonium 
Acetate 

Aceticum  Glaciale 

HC2H3O2 

Solvent,  caustic 

Benzoicum 

HC7He02 

Stimulant;    gr. 

Antiseptic    Solution     and    Campho- 

X (0.6  Gm.) 

rated  Tincture  of  Opium 

Boricum 

HsBOs     " 

Antiseptic ;    gr. 

Cataplasm    of    Kaolin,   Glycerite  of 

V  (0.3  Gm.) 

Boroglycerin,  Antiseptic  Solution, 
and  Ointment  of  Boric  Acid 

Camphoricum 

H2C10H14O4 

Antiseptic ;   gr. 
XV  (1  Gm.) 

Citrieum 

HsCoHbOt  + 

Refrigerant ; 

Bismuth    Citrate,   Citrated  Caffeine, 

H2O 

gr.  v-xxx 

(0.3-2  Gm.) 

Effervescent       Citrated       Caffeine, 

Solution    of    Magnesium     Citrate, 

Solution  of  Potassium  Citrate,  Com- 

pound Solution  of  Sodium  Phos- 
phate, Effervescent  Lithium  Citrate, 
Effervescent  Magnesium  Sulphate, 
Effervescent  Potassium  Citrate, 
Effervescent  Sodium  Phosphate, 
Syrups  of  Citric  Acid,  Orange,  and 
Lactucarium 

Gallicum 

HCtHbOs  4- 

Astringent ;  gr. 

H3O 

v-xv   (0.3-1 
Gm.) 

Hydriodicum 

HI 

Alterative ; 

Syrup  of  Hydriodic  Acid 

Diiutum 

n\viii(0.5Cc.) 

Hydrobroniicum 

HBr 

Hypnotic;    f^i 
(4Cc.) 

Dilutuin 

Hydrociiloricuui 

HCl 

Tonic,  refriger- 

Diluted Hydrochloric  Acid,  Nitro- 

ant  ;         n\v-x 

hydrochloric  Acid,  Diluted  Ni- 

(0.3-0.6  Cc.) 

trohydrochloric  Acid,  Moulded 
Silver  Nitrate,  I'urilicil  .Animal 
Charcoal,  Compound  Solution  of 
Chlorine.  Solution  of  Ferric  Chlo- 
ride, Solution  of  Zinc  Chloride, 
Resin  of  Podophyllum,  Precipitated 
Sulphur,  and  Purified  Talc 

Hydrochloricum 

Tonic,  refriger- 

Extract of  Ergot,  Solution  of  Arsen- 

Diiutum 

ant;  n\xv-xxx 

OU.S  .\cid,  and  Diluted  Ilydrocyanio 

(0.9-2  Cc.) 

Acid 

Hydrocyanicum 

HCN 

Sedative,     ano- 

Diiutum 

dyne;       niii 
(0.1  Cc.) 

Hypophosphorosuni 

HPHaOa 

Diluted  Hypophosphorous  Add 

Hypophosphorosum 

Tonic,  refriger- 

Syrup of    Ferrous   Iodide,   Syrup  of 

Diiutum 

ant  ;   lt\x-xxx 

HypophosphiteB,     and     Compound 

(0.6-2  Cc.) 

Syrup  of  Hypophosphites 
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Chemical  Com- 

Otiicial I'reparations  in  heavy  type  ;  tlioae 

Official  Name 

lines  and  Doses 

in   whii'li   ttie    Substance    is    used,   in 

position 

Kuman  type 

Aciduni  Lacticum 

IIC3II5O8 

Solvent 

Syrup  of  C;il(iniii  liactojjhosphatc 

Kitricuiu 

HNUs 

Too    caustic    to 

Diluted  ^itric  Acid,  Nitrohydro- 

use  internally 

chloric  Acid,  Diluted  Mitrohy- 
drochloric  Acid,  Yellow  Mercu- 
rous  Iodide.  Solution  of  Ferric 
Chloride,  Solution  of  Ferric  Sub- 
sulphate,  Solution  of  Ferric  Sul- 
phate, Solution  of  Mercuric  Nitrate, 
Solution  of  Zinc  Chloride,  Oint- 
ment of  Mercuric  Nitrate 

Nitricum  Dilutura 

Tonic,    antisep- 
tic;  rtlsxx  (2 
Cc.) 

Nitrohyilrochloricuni 

Cholagogue  ; 
Illiii  (0.2  Cc.) 

Nitrohydrochloricum 

Cholagof^ue  ; 

Dilutuiu 

]\\\v  (1  Cc.) 

Oleicuui 

IIC18H33O2 

Vehicle,    exter- 

Ammonia Liniment,  Oleate.s  of  Atro- 

nally 

pine,  Cocaine,  Mercury,  Quinine, 
and  Veratrine 

Phosphoricum 

H3PO4 

Tonic,  refriger- 
ant;   lT\v   (0.3 

Diluted   Phosphoric   Acid,   Elixir 

of    Iron,    Quinine   and   Strychnine 

Cc.) 

Phosphates,  Glycerite  of  the  Phos- 
phates of  Iron,  Quinine,  and 
Strychnine,  and  Syrup  of  Calcium 
Lactophosphate 

Phosphoricum 

Tonic,  refriger- 

Dilutum 

ant;  mxxx  (2 
Cc.) 

Salicylicum 

HC7H5O8 

Antirheumatic ; 
gr.x(0.6(Jm.) 

Stearicum 

HCsHssOs 

In  making  gly- 
cerin   suppo.s- 
itories 

Suppositories  of  Glycerin 

Sulphuricum 

H2SO4 

Too    eau.stic    to 

Aromatic  Sulphuric  Acid,  Diluted 

use  internally 

Sulphuric  Acid,  Suli)hurous  Acid, 
I'urilied  Petroleum  Hcnzin,  .Am- 
moniated  (ilycyrrhi/.in.  Solution 
of  Ferric  Subsnlphate,  Solution 
of  Ferric  Sulphate,  Ethereal  Oil, 
Spirit  of  Nitrous  Ether 

Sulphuricuin  Aromat- 

Tonic,      a.strin- 

ieuni 

gent ;  n\xv  (1 
Cc  ^ 

Sulphuricuin  Dilutum 

Tonic,  refriger- 

Granulated Ferrous  Sulphate,  Syrup 

ant;  mxxx  (2 
Cc.) 
.Vntifcrnient  ; 

of  Kose 

Sulphurosuin 

SO2 

mxxx  (2  Cc.) 

Tannicum 

IIC14II0O9 

.A.stringcnt ;  gr. 

aiycerite.    Troches,     Ointment, 

V  (0.3  (ini.) 

Styptic  C(dlodion 

Tnrtaricum 

UaCtlUOe 

Refrigerant ; 

Diluted    Hydriodic    Acid,    Efferves- 

gr. x(0.6Um.) 

cent  Citrafed  Caffeine,  Efferves- 
cent Lithium  Citriite,  l';i1erves<ont 
Magnesium  Suljitiate,  KtVervescent 
Potassium  Citrate,  Compound  Ef- 
fervescing Powder,  Effervescent 
Sodium    Phosphate 

Trichlornceticnin 

IlCansOa 

Caustic;    exter- 
nal use 

jEther 

(C8Hg)20 

Anwsthctic ; 

Spirit,    Compound    Spirit,    Collo- 

mxv (1  Cc.) 

dion,  Styi)li<'  Collodion,  Tills  of 
Ferrous  'iodide.  Pills  of  Phospho- 
rus, EtherenI  Oil 

Aceticus 

('sllo.rallsOa 

Slimulnnt,  anti- 
spftsmodic  I 
mxv  (1  Cc.) 
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Official  Name 


Chemical  Com- 
puditiun 


Ubcs  and  Doses 


Official  l're|»ratioii«  in  lieuvy  tjiie  ;  tliose 
ill  which  the  Substaiice  in  uxed,  io 
Koiuaii  type 


iEthylis  Carbaina-s 
Chloridum 

Alcohol 
Absolutum 
Dilutum 

A  lumen 

Exsiccatum 

Alumini  Hyilroxiilum 

Sulphas 
Arnmonii  Benzoas 

I'romiduin 

Carbonas 

Chloridum 
lodidum 
Sal  icy  las 

Valeras 
Amylis  Nitris 


Antiinonii     ct     Potassii 
Tartras 

Antipyrina 


Apomorphinae     Ilydro- 
chloridum 


Aqua 
Amnioniae 


Ammonias  Fortior 
Destilhita 
Hydro<;enii  Dioxidi 


C3II7NO2 
C2II5CI 

CsIIbOH 
C2II5OII 


A1K(S04)2  + 
I2II2O 


A1IV(S04)3 

Ai(on)3 

Al2(.^04)3  4- 
Klll:;!) 

NH.i<'7lIs02 
NIUBr 

C2lIllN3a6 


NH4C1 

NH4r 
NH4C7H5O3 

NIl4Cr,iro03 
CbIIiiNOs 


2K(ShO) 
C4II4O6   (- 
II2O 

Ciini2N20 


C17H17NO2. 
iici 


H20 

Nils 


Nils 
II 2O 
H20a 


sol- 


sol- 


sol- 


Ilypnotic;  gr. 
XV  (1  liiu.) 

Local  anaes- 
thetic ;  exter- 
nally 

Used   as 
vent 

Used   as 
vent 

Used   as 
vent 

Astringent, 
emetic  ;  gr.  v- 
XXX     (0.3-2 
Gm.) 

Astringent,  cs- 
charotic ;  gr. 
iii  (0.2  Gm.) 

Astringent ;  gr. 

V  (0.3  Gm.) 
Astringent ;  gr. 

V  (0.3  Gm.) 
Stimulant  ;    gr. 

XV  (1  (im.) 
Nervine  :  gr.  xv 

(1  Gm.) 
Stimulant,   irri- 
tant ;      gr.      V 
(0.3  (im.) 


Expectorant ; 

gr.x(0.6Gm.) 
Resolvent ;    gr. 

iii  (0.2  Gm.) 
Antirheumatic ; 


(0.25 


stim- 
Itliii 


gr.     IV 

Gra.) 
Nervine ; 

(0.3  Gm 
Cardiac 

ulant ; 

(0.2  Cc.) 
Expectorant ; 

gr.^-i  (0.005 

-0.03  Gm.) 
Antipyretic ; 

gr.     iv     (0.25 

Gm.) 
Emetic,    cxpoc- 

tornnt ;  gr.  ^j- 

^  (0.002- 

0.005  Gm.) 

Stimulant,  ant- 
acid ;  nixv  (1 
Cc.) 


Antiseptic ;  f3i 
(4  Cc.) 


Diluted      Alcohol,      Fluidcxtraots, 
Spirits,  Tinctures,  etc. 

Fluidcxtracts,  Tinctures,  etc. 

Exsiccated  Alum,  Aluminum   Hy- 
droxide 


Elixir  of  Iron,  Quinine  and  Strych- 
nine Phosphates,  Solution  of  Am- 
monium Acetate,  Aromatic  Spirit 
of  Ammonia 

Troches 


Compound  Syrup  of  Squill,  Wine  of 
Antimony 


Liniment,  Bismuth  and  .-Vmrnonium 
Citrate,  Elixir  of  Iron,  t^uinino, 
and  Strychnine  Phosphates,  Pure 
Extract  of  Glycyrrhi/.a,  Ferric  Hy- 
droxide, Fluiilextract  of  Glycyr- 
rhizn,  Ammnniiitoil  (Jlyoyrrhizin, 
Precipitated  .Manganese  I)ioxiile, 
Ammoniated  Mercury,  .Aroinatic 
Spirit  of  Ammonia,  Washed  Sul- 
phur 

Spirit 

Precipitated  Manganese  Dioxide 
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Chemical  Com- 

Official Preparations  in  heavy  type  ;  those 

Official  Name 

Uses  and  Dobcb 

in    which    the    Substance    is    used,   in 

position 

Roman  type 

Argenti  Cyanidum 

AgCN 

For     preparing 

HCN 
Stimulant ;    as- 

Diluted Hydrocyanic  Acid 

Nitras 

AgNOs 

Moulded  Silver  Nitrate  (with  HCl) 

tringent  ;    gr. 

Mitigated  Silver  Nitrate    (with 

J  (0.01  Gm.) 

KNUa) 

Nitras  Fusus 

Caustic 

Nitras  Mitigatus 

Caustic 

Oxidum 

AgzO" 

Tonic ;  gr.  J-ii 
(0.03-0.12 
Gm.) 

Arseni  lodidum 

Asia 

Alterative;    gr. 

Solution   of  Arsenous  and   Mercuric 

A(0.005Gm.) 

Iodides 

Trioxidum 

AsaOs 

Alterative ;    gr. 

Solution  of  Arsenous  Acid,  Solution 

,\j(0.002Gm.) 

of  Potassium  Arsenite 

Atropina 

C17H28NO8 

Mydriatic ; 

(0.0005- 
0.0004  Gm.) 

Oleate  of  Atropine 

Atropinse  Sulphas 

(C17H28 

Mydriatic;    gr. 

N08)2.H2 

Tin       (0.0004 

SO4 

Gm.) 

Auri  et  Sodii  Chloridum 

AuCls  and 

Alterative;    gr. 

NaCl 

T^(n.005Gm.) 

Benzaldehydum 

CTHeO 

Flavoring  ;    mi 
(0.03  Cc.) 

Benzinum 

C5H12.C6H14 

Purified  Petroleum  Benzin,  Mus- 
tard Paper 

Purificatum 

Deodorized  Opium,  Tincture  of  Lac- 

tucarium,  and  Tincture  of  Deodor- 

ized Opium 

Benzosulphinidum 

C6H4.SO2.CO. 

Sweetening;  gr. 

NH 

iii  (0.2  Gm.) 

Betanaphthol 

C10H7OH 

Antiseptic ;   gr. 
iv  (0.25  Gm.) 

Bismutbi  Citras 

BiCaHsOT 

Nervine  ;  gr.  ii 
(0.12  Gm.) 

Bismuth  and  Ammonium  Citrate 

et  Ammonii  Citras 

Nervine ;  gr.  ii 
(0.12  Gm.) 

Subcarbonas 

Astringent,  an- 
tispasmodic ; 
gr.    viii    (0.5 
Gm.) 

Subgallaa 

Astringent,   gr. 
iv  (0.25  Gm.) 

Subnitraa 

Astringent,  an- 
tispa.smodio  ; 
gr.    viii     (0.5 
Gm.) 

Bismuth  Citrata 

Subsftlicylaa 

Astringent,  an- 
tirbeumatic  ; 
gr.     iv     (0.25 
dm.) 

Bromofonnnm 

CHBrs 

Anirsthetic ; 
miii  (0.2  Cc.) 

Bromum 

Br 

Alterative, 
stimulant  ;  gr. 
\  (0.03  (Jm.) 
grentlydilutoil 

Caffeina 

CsHioN^Oa 

Stimulant ;  gr.  i 

Titrated  Caffeine,  Compound  Acetani- 

4-H3O 

(0.0fi5  Gm.) 

lido  Powder 

CitratA 

Stimulant;    gr. 
ii  (0.03  Gm.) 

Effervescent  Citrated  Caffeine 

f'itrata  EfTervescens 

Stimulant ;    gr. 
Ix  (4Gra.) 

Calcii  Bromidum 

CaBrs 

Stimulant,  ner- 
vine:   gr.    XV 
(1  (Jm.) 
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Oflicial  PreparatioiiH  in  heavy  type  ;  those 

Official  Name 

Chemital  ('om- 

UoeH  and  Doses 

in    which   ttie    Suhstaiice    is    used,    iu 

puaitiuu 

Romau  type 

Calcii  Carbonas 

CaCOs 

Antacid,  astrin- 

Compound   Powder    of     Morphine, 

Praecipitatus 

gent ;    gr.    X- 
xl  (0.6-2.5 
Gm.) 

Syrup  of  Calcium  Lactophosphate 

Chloridum 

CaCl2 

Alterative ;    gr. 
x  (0.6  Gm.) 

• 

Hypophosphis 

Ca(PH202)2 

Alterative  ;    gr. 

Emulsion  of  Cod  Liver  Oil  with  Hy- 

X  (0.6  Gui.) 

popbosphites.  Syrup  of  Hypophos- 
phites.  Compound  Syrup  of  Hypo- 
phosphites 

Phosphas 

Ca8(P04)2 

An  aid  to  filter- 

Preecipitatus 

■  ing 

Sulphas  Exsiccatus 

CaS04 

For  surgical 
purposes 

Sulphurated  Lime 

Calx 

CaO 

Escharotic 

Solution,  Syrup,  Precipitated  Sul- 
phur 

Chlorinata 



Disinfectant 

Solution  of  Chlorinated  Soda 

Sulphurata 

CaS  and 
UaS04 

Depilatory 

Camphora 

CioHieO 

Stimulant ;    gr. 

Water,  Liniment,  Spirit,  Cerate  of 

ii(0.13Gm.) 

Lead  Subacetate,  Belladonna  Lini- 
ment, Soap  Liniment,  Compound 
Powder  of  Morphine,  Camphorated 
Tincture  of  Opium 

Monobromata 

CioHibBfO 

Nervous     seda- 
tive ;     gr.     ii 
(0.125  Gm.) 

Carbo  Animalis 

Absorbent 

Animalis  Purificatug 

Absorbent 

Ligni 

0 

Disinfectant, 

Sulphurous   Acid    and    Sulphurated 

absorbent ;  gr. 

Lime 

XV  (1  Gm.) 

Carbonei  Disulphidum 

CS2 

Solvent 

Mustard  Paper 

Cerii  Oxalas 

Sedative,  tonic; 
gr.     i     (0.065 
Gm.) 

Chloralformainidum 

C8H4CI8NO2 

Hypnotic;     gr. 
XV  (1  Gm.) 

Chloraluin  llydratum  ■ 

C2HCI8O4- 

Sedative;  gr.  xv 

H2O 

(1  Gm.) 

Chloroformum 

CHCls 

Anwsthetic, 

Water,    Emulsion,    Spirit,    Lini- 

sedative;    )T\v 

ment,  Cantharidal  Collodion,  Pills 

(0.3  Co.) 

of  Phosphorus 

Chromii  Trioxidum 

CrOa 

Escharotic 

Chrysarobinum 

C80II26O7 

Alterative  ;   ex- 
ternally 

Chrysarobin  Ointment 

CinchoDidinse  Sulphas 

(0191122 

Tonic,        febri- 

N20)2.H2 

fuge;     gr.    i- 

SO4  +  3H2O 

XXX  (0.06-2 
Gm.) 

Cinchoninse  Sulphas 

(C10H22 

Tonic ;     gr.    i- 

N20)2.H2 

XXX  (0.06-2 

SO4  +  2H2O 

Gm.) 

Cinnaldehydum 

CbHsO 

vStimulant,   car- 
minative ;    \X['i 
(0.05  Cc.) 

Cocaina 

C17H21NO4 

Local  anajsthet- 
ic;gr.  i  (0.03 
GmO 

Oleate  of  Cocaine 

Coeainaj  Hydrocblor- 

Ci7HaiN04. 

Local  ana-'Sthet- 

idum 

HCl 

ic;  gr.  i  (0.03 
Gm.) 

Codeina 

CisHaiNOs 

Narcotic ;  gr.  J- 

+  H2O 

i  (0.016-0.6 
Gm.) 

CodeinsB  Phosphas 

C18H21NO8. 

Narcotic ;  gr.  J- 

II8PU4  4- 

i  (0.016-0.6 

2II2O 

Gm.) 
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ChcnHCiil  Coui" 

Official  Preparations  in  heavy  type  ;  those 

Official  Name 

position 

Uses  and  Doses 

in  which  the  Substance  is  used,  in 
Kumau  type 

Codeina;  Sulphas 

(C18H21 

Narcotic ;  gr.  J- 

N03)2.n2 

i  (0.016-0.6 

S044-6H20 

Gni.) 

Colchieina 

C22U25NU6 

Antirheumatic ; 
(0.0005  Gm.) 

Creosotum 

Antiferinent  ; 
miii  (0.2  Cc.) 

Water 

Cresol 

C7H7.0II 

Disinfectant ; 
mi  (0.05  Cc.) 

Compound  Solution 

Creta  Praeparata 

CaCOs 

Antacid  ;  gr.  x- 

Compound    Chalk     Powder    and 

xl  (0.6-1 
J !  Ill  \ 

Mercury  with  Chalk 

Cupri  Sulphas 

CUSO4  4- 

\J  HI .  J 

Astringent, 

6H2O 

emetic ;  gr.  J- 
iv     (0.01-0.25 

Ehiterinum 

CooHssOb 

llUi.  J 

Hydragogue 
cathartic  ;   gr. 
^0(0.005  Gm.) 

Trituration 

Eucaljrptol 

CioHisO 

Anti.septic, 
stimulant;  V[\v 
-X  (0.3-0.6 
Co.) 

Antiseptic  solution 

Eugenol 

C10H12O2 

Stimulant;  n\iii 
(0.2  Cc.) 

Ferri  Carbonas  Saccha- 

Tonic ;     gr.     v- 

ratus 

XX  (0.3-1.3 
Gm.) 

Chloridum 

FeCl8+6H20 

Ilicmostatic 

Citras 

Tonic  ;  gr.  v-xx 
(0.3-1.3  Gm.) 

et  Ammonii  Citras 

Tonic ;      gr.     v 
(0.3  Gm.) 

Wine  of  Iron 

et  Ammonii  Sulphas 

FeNH4(S04)2 

Styptic  ;  gr.  viii 

4-I2H2O 

(0.5  Gm.) 

et  Ammonii  Tartras 

Tonic ;     gr.    iv 
(0.25  (Jm.) 

et  Potass  ii  Tartras 

Tonic ;     gr.    iv 
(0.25  Gm.) 

et  Quininte  Citras 

Tonic ;     gr.    iv 
(0.25  Gm.) 

et  Quininie  Citriis  Sol- 

Tonic;     gr.     iv 

Bitter  Wine  of  Iron 

ubiiis 

(0.25  Gm.) 

et  Stryclininiv  Citras 

Tonic;     gr.     ii 
(0.12  (J m.) 

Hydroxidum 

Fc(0II)8 

Antidote  to  Ar- 
.senic 

Ilydroxidum    cum 

Antidote  to  Ar- 

Magne.sii Oxido 

senic 

HypophoMphis 

Fe(Pn202)8 

Tonic;     gr.    iii 
(0.2  (3ni.) 

Compound  Syrup  of  Ilypophosphites 

Phosphas  Solubilis 

Tonic;     gr.    iv 

Elixir  of  Iron,  Quinine,  and  Strych- 

(0.26 Gm.) 

nine  Phos])hate.s  and  (Jlycerite  of 
the  Phosphates  of  Iron,  Quinine, 
and  Strychnine 

Pyrophosphas 

Tonic;     gr.    iv 

Solubilis 

(0.25  (3m.) 

Sulphas 

FeSn4-f- 

Astringent, 

Exsiccated      Ferrous     Sulphate, 

71I30 

tonii^ ;    gr.    iii 

Qranulatcd    Ferrous    Sulphate, 

(0.2  dm.) 

Siiccliarated  Ferrous  Carl)onate, 
Solution  of  Ferric  Subsuliihiito, 
Solution  of  Ferric  Sulphate,  Mnss 
of  Ferrous  Carbonate,  and  Com- 
pounil  Iron  Mixturo 

Sulphas  Exsiccntus 

Astringent, 
tonic 

I'ills  of  Aloes  and  Iron 
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Officittl  Name 


Ferri  Sulphas  Granula- 
tus 

Ferrum 

Ferrum  ReJuctum 

Glycerinuni 


Chemical  Com- 
pusition 


Glycyrrhizinum 
Amiuuniatum 

Guaiacol 

Guaiacolis  Carbonas 

Hexamethylenamina 


Homatropinae 

Hydrobromidum 

Hydrargyri    Chloridum 
Corrosivum 


Chloridum  Mite 

lodidum  Flavum 

lodidum  Rubrum 

Oxiduin  Flavum 
Oxidum  Rubrum 


Hydrargyrum 


Ammoniatum 
cum  Greta 

Ilydrastina 

Hydrastinina; 
chloridum 


llydro- 


Hyoscinaj  Hydrobromi- 
dum 


Hyoscyarainie 
bromidum 


Hvdro- 


FeS04  + 
7H2O 

Fe 

Fe 

C8Hb{0H)8 


CtHsOs 

(C7H70)oC08 

CeHioXi 

C10H31NO3. 
HBr 

HgCla 

HgCl 

Hgl 

Hgl3 

HgO 
HgO 

Hg 

HgNHaCl 

C2iHaiN06 

C11H11NO2. 
HCl 

C17H21NO4. 

HBr4- 

3HoO 
CiTHogNOa. 

HBr 


Unes  aod  Doiieg 


Astringent, 
tonic  ;  gr. 
(0.2  Gm.) 


Tonic;  gr. 
(0.065  Gm.) 

Solvent  and 
used  exter- 
nally 


Expectorant ; 

gr.     iv     (0.25 

Gm.) 
Bactericide ; 

n)viii(0.5Cc.) 
Bactericide ; 

gr.  XV  (1  Gm.) 
Urinary      anti- 
septic ;   gr.  iv 

(0.25  Gm.) 
Mydriatic ;    gr. 

lis  (0.0005 

Gm.) 
Antisyphilitic, 

alterative ;  gr. 

2^(0.003Gm.) 

Laxative,  alter- 
ative ;  gr.  i-ii 
(0.065-0.12 
Gm.) 

Antisyphilitic, 
alterative ;  gr. 
I  (0.01  Gm.) 

Antisyphilitic, 
alterative ;  gr. 
Jjj  (0.003  Gm.) 

Externally 

Externally 


Used  externally 
Alterative;    gr. 

iv  (0.25  Gm.) 
Alterative;    gr. 

I  (O.Ol  Gm.) 
Alterative  ;    gr. 

i-i  (0.016- 

0.03  (Jm.) 
Sedative ;       gr. 

^^  (O.O0C5 

Gm.) 
Sedative;       gr. 

j},^  (o.oors 

Gin.) 
45 


Official  Preparations  in  heavy  type  ;  thuM 
in  which  the  tiuLiHtancu  in  used,  id 
Koman  type 


I'ills  of  Ferrous  Carbonate 


Solution  of    Ferric   Chloride,  Syrup 

of  Ferrous  Iodide 
Pills  of  Ferrous  Iodide 

Suppositories,  Cataplasm  of  Kaolin, 
Extracts,  Fluidextracts,  Glycerin- 
ated  Gelatin,  Infusion  of  Wild 
Cherry,  Solution  of  Iron  and  Am- 
monium Acetate,  Mass  of  Mercury, 
Clarifie<l  Honey,  Mi.xture  of  Rhu- 
barb and  Soda,  Mucilage  of  Traga- 
canth,  (ilyccrites.  Pills,  Syrups, 
Tinctures,  and  Ointments  of  Tannic 
Acid  and  Iodine 


Red  Mercuric  Iodide,  Yellow  Mer- 
curic Oxide  and  Ammoniated  Mer- 
cury 

Compound  Cathartic  Pills 


Solution  of  Arsenous  and   Mercuric 
Iodides 

Oleate  of  Mercury,  Ointment 

Ointment,    Solution    of     Mercuric 
Nitrate 

Plaster,  Mass,  Ointment,  Yellow 

Mercurous    lodido.    Mercury    with 
Chalk,   Ointment  of   .Mercuric   Ni- 
trate,  Blue    Ointment  (from    Mer- 
curial Ointment) 
Ointment 
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Ohciuicftl  (Joiii" 

Official  PreparatioiiH  in  heavy  typ«  ;  those 

Official  Name 

position 

Uses  and  Doses 

in  which  the  Substauce  is  used,  in 
Roman  type 

Hyoscyaminse  Sulphas 

(CiTHza 

Sedative ;       gr. 

N08)2. 

tk  (0.0005 

H2S04 

dm.) 

lodoformum 

CHIs 

Anaesthetic,  an- 
tiseptic ;      gr. 
iv  (0.25  Gni.) 

Ointment 

lodolum 

C4I4.NH 

Antiseptic ;    gr. 
iv  (0.25  Gm.) 

lodum 

I 

Alterative, 

Compound    Solution,    Ointment, 

stimulant;  gr. 

Tincture,  Pills  of  Ferrous  Iodide, 

^(0.005«m.) 

Sulphur  Iodide,  Syrup  of  Ferrous 
Iodide 

Kaolinum 

Used  externally 

Cataplasm 

Liquor  Aeidi  Arsenosi 

Alterative; 
ftliii  (0.2  Cc.) 

Ammonii  Acetatis 

NH4C0H8O3 

Diaphoretic ; 

Solution    of    Iron    and    Ammonium 

f3iv  (16  Cc.) 

Acetate 

Arseni  et  Hydrargyri 

Alterative ;  ItliJ 

lodidi 

(0.1  Cc.) 

Calcis 

Ca(0H)2 

Antacid;    {^iv 
(16  Cc.) 

Liniment,  Mucilage  of  Acacia 

Chlori  Compositus 

Stimulant,  anti- 
septic;        f3i 
(4Cc.) 

Cresolie  Compositus 

Antiseptic,    ex- 
ternally 

Styptic ;       n\li 
(0.1  Cc.) 

Ferri  Chloridi 

FeCls 

Ferric  Chloride,  Tincture 

Ferri      et     Ammonii 

Ferruginous 

Acetatis 

tonic;       fjiv 
(16  Cc.) 

Ferri  Subsulphatis 

Styptic ;       n\iii 
(0.2  Cc.) 

Ferri  Tersulphatis 

Fe2(S04)8 

Styptic ;       miii 
(0.2  Cc.) 

Ferric  Hydroxide,  Ferric  Hydroxide 

with  Magnesium  Oxide 

Formaldehydi 

H.COH 

Antiseptic,  pre- 
servative 

Hydrargyri  Nitratis 

Hg(N08)2 

Escharotic 

lodi  Compositus 

Alterative ;  n\iii 
(0.2  Cc.) 

Magnesii  Citratis 

Cathartic ; 
fjxii  (360 
Cc.) 

Plumbi  Subaoetatis 

PbsO 

(C2H802)2 

Externally 

Cerate,  Diluted  Solution 

Plumbi  Subacetatis 

Externally 

Dilutus 

PotMsii  Arsenitis 

Alterative ; 

miii  (0.2  Cc.) 
Refrigerant, 

PotMiii  Citratis 

KaCeHsOT 

diaphoretic ; 

f^iv  (16  Cc.) 

Potauii  Uydroxidi 

KOH 

Antacid,     anti- 
lithic ;       rT\xv 
(ICc.) 

Fluideztraot  of  Senega 

Sodae  Chlorinatae 

Stimulant,  anti- 
septic ;      n\xv 
(ICc.) 

Sodii  Arsenatis 

Alterative  ; 
ITliii  (0.2  Cc.) 

Sodii  Hydroxidi 

Antacid,     anti- 

Fluidextract  of  Taraxacum,  Rectified 

litbic ;       mxv 

Oil  of  Turpentine 

(10c.) 

Sodii  Phogphatis 

Purgative; 
f5ii  (8  Co.) 

Compositus 

Zinci  Chloridi 

ZnCIt 

Disinfectant 
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Official  Name 


Chemical  Com- 
position 


Lithii  Benzoas 
Bromidum 
Carbontis 

Citrns 

Citras  Efferrescens 

Salicylas 

Magnesii  Carbonas 

Oxidum 

Oxidum  Ponderosum 

Sulphas 

Sulphas  Effervescens 

Mangani  Dioxidum 
Praecipitatum 

Hypophosphis 

Sulphas 

Menthol 

Methylis  Salicylas 

Methylthioninse 

Hydrochloridum 

Morphina 

Morphinae  Acetas 

Hydrochloridum 

Sulphas 

Naphthftlenum 
Oleum  j??thercum 

Paraffinum 

Paraldehydum 

PelletierinsB  Tannas 


LiCTHsOa 

LiBr 

LiCOs 


LiaCeHeOr  + 
4H2O 


LiCiHsOa 


(MgCOs)*. 
Mg(0H)2 
+  5H2O 


MgO 


MgO 


MgS04  + 
7H2O 


Mn02 

Mn(PH302)2 
4-H2O 

MnSO*  4- 
4H2O 

C10H19OH 

CHsCtHbOs 

CiaHisNsSCl 


CitHioNOs 

+  H2O     ■ 

CwIIioNOs. 

0211402  + 

.SH20 

CitHipNOs. 
HCl  4- 
3II2O 

(0,711,9 

NOa)2.H2 
SO4  +  5II2O 
Colls 


CaHi208 


Uses  and  Doses 


Diuretic ;  gr.  xv 

(Kxm.) 
Nervine ;  gr.  xv 

(1  Gm.) 
Diuretic ;       gr. 

viii  (0.5  Gni.) 

Diuretic ;       gr. 

viii  (0.5  Gm.) 
Diuretic;      3'' 

(8  Gm.) 
Antirheumatic  ; 

gr.  XV  (1  Gm.) 

Antacid ;  gr. 
xlv  (3  Gm.). 
Used  as  ab- 
sorbent pow- 
der 

Antacid,  laxa- 
tive ;  gr.  XXX 
(2Gm.) 

Antacid,  laxa- 
tive; gr.  XXX 
(2Gm.)  ■ 

Cathartic ;  5  ss 
(16Gm.) 

Cathartic ;  ^  *^ 
(16  Gm.) 

Tonic,  altera- 
tive ;  gr.  iv 
(0.25  Gm.) 

Alterative ;  gr. 
iii  (0.2  Gm.) 

Cholagogue, 
tonic ;    gr.    iv 
(0.25  Gm.) 

Stimulant ;  gr.  1 
(0.065  Gm.) 

Antirheumatic ; 
n\xv  (1  Cc.) 

Bactericide  ;  gr. 
iv  (0.25  Gm.) 

Sedative ;  gr.  J 
(0.01  Gm.) 

Sedative  ;  gr.  i 
(0.015  Gm.) 

Sedative;  gr.  i 
(0.015  Gm.) 

Sedative ;  gr.  J 
(0.015  Gm.) 

Insecticide 

Anodvnc :  IVli 
(0.05  Cc.) 

Used  in  oint- 
ments, etc. 

Sedative;  ITlxxx 
(2Cc.) 

Tflonicide ;  gr. 
iv  (0.25  Gm.) 


Official  I'ropanition«  in  heary  type  ;  tho«e 
ill  which  the  Substance  ia  used,  in 
Koman  type 


Effervescent  Lithium  Citrate 


Solution  of  Magnesium  Citrate, 
Syrups  of  Orange,  Tar,  Tolu,  and 
Ginger 


Ferric  Hydroxide  with  Magnesium 
Oxide,  Aromatic  Fluidextract  of 
Cascara  Sagrada,  Compound  Pow- 
der of  Rhubarb 


Effervescent  Magnesium  Sul- 
pliate,  Compound  Infusion  of 
Senna 


Compound  Syrup  of  Hypophosphitea 
Precipitated  Manganese  Dioxide 


Compound  Powder 


Compound  Spirit  of  Ether 

Cerate  of  IjCjid  Subacotnte,  Ointment 
of  Boric  Acid 
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(.'hciiiicul  Ciini- 

Olticial  I'rcparutiiiiiHin  licavy  type  ;  those 

Ofticiiil  Name 

I>(K-titiiiii 

I'si'H  ami  ItoHi'S 

ill  wdicli  tlie  SuliBtauce  is  used,  in 
Komau  type 

Petrolatum 

Externally 

Adhesive  Piaster,  Blue  Ointment, 
Ointment  of  Yellow  Mercuric  Oxide, 
Ointment   of  Red  Mercuric  Oxide 

Album 

Externally 

Cerate,  Camphor  Cerate,  Cerate  of 
Lead  Subacetate,  Ointments  of 
Boric  Acid,  Ammoniated  Mercury, 
Phenol  and  Zinc  Stearate 

Liquidum 

Externally 

Cantharides  Cerate 

I'henol 

CellsOH 

Irritant,    disin- 
fectant ;    gr.  i 
(0.065  Gm.) 

Ointment,  Liquefied  Plienol 

Liquefactum 

Irritant,    disin- 
fectant ;    ITli 
(0.05  Cc.) 

Glycerite 

Phcnj'lis  Palicj'las 

Ciallio'Js 

Internal      anti- 
.«cptiu ;  gr.  viii 
(0.5  Gm.) 

Phosphorus 

P 

Aphrodisiac, 

stimulant ;  gr. 
T§g(0.0005Gm.) 

Pills 

Phy.eostigmina! 

C1BH21N3O2. 

Sedative ;  gr.  ^ 

Salii-jhis 

(VlIuOs 

(O.OOl  Gm.) 

Sulpha-s 

(•■isHL.iNa 

Sedative;  p:r.^ 

(>2)l..JI2S04 

(0.001  Gill.) 

Pilocarpine 

('11JI16N202. 

I)iaphoreti(^ ; 

Ilydrochloridum 

IICl 

gr.  i  (0.01 
Gm.) 

Nitras 

C11II16N202. 

Diaphoretic  ; 

JliNOs 

gr.  I  CO.Ol 

Piperina 

C17II19NO3 

^xm.  J 
Stimulant ;    gr. 
iii  (0.2  Gm.) 

Plumbi  Acetas 

Pb(C2lIa02)3 

Astringent,  sed- 

Lead   Plaster  and  Solution  of  Lead 

+  3H2O 

ative  :     gr.     i 
(0.065  (im.) 

Subacetate 

lodidiim 

Pbl2 

Externally 

Nitras 

Pb(N08)2 

Externally 

Oxidum 

PbO 

Solution  of  Lead  Subacetate 

Pota.-'sii  Acetas 

KC2II8O2 

Diuretic;       gr. 
XXX  (2  Gm.) 

Picarbonaa 

KIICOs 

Antacid,      diu- 

Solution    of      Magnesium     Citrate, 

retic  ;  gr.  XXX 
(2  Gm.) 

Solution    of     Potassium    Arsenite, 

Solution  of  Potassium  Citrate 

Pitartraa 

KUCiUiOe 

Purgative;    gr. 
XXX  (2  Gm.) 

Compound  Powder  of  Jalap 

Bromidum 

KP.r 

Nervine  ;  gr.  xv 
(1  (Jm.) 

Carbonaa 

K2CO8 

Antacid,       diu- 

Compound   Imn    Mixture,    Pills    of 

retic;    gr.    XV 

Ferrous  Carbonate,  Spirit  of  Nitrous 

(IGm.) 

Ether,  Syrup  of  Rhubarb,  Aromatic 
Syrup  of  Rhubarb,  Ointment  of 
Potassium  Iodide 

f'liloras 

KClOa 

Alterative  ;    gr. 

Troches,    Compound     Solution    of 

iv  (0.25  (Jill.) 

Chlorine 

f'itras 

KbCoIIsOt  -f 

Refrigerant, 

Eflervcscent  Pota.ssium  Citrate 

H2O 

diaphoretic  ; 
gr.  XV  (1  (ini.) 

f'itrn,s  EfTcrvcscons 

liefrigerant, 
diaphoretic  ; 
gr.  Ix  (4Gm.) 

Cynnidum 

KCN 

Sedative;  gr.   j 
(0.01  Gm.) 

Dichromiu 

KaCraOr 

Esehurolic, 
alterative  ; 
gr.      J      (0.01 
(im.) 
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Official  Namo 

Chemiciil  Com- 

Uses  and  Doses 

Official  PreparationH  in  lieiivy  type  ;  tho«e 
in   which   the    Sultstance    i«   used,   in 

putjitiun 

Boman  type 

Potassii  et  Sodii  Tartras 

KNaC.tH4nc 

Purgative;   ^W 

Compound  Effervescing  Powder 

4-4JI3O 

(8  Gm.) 

Ferrocyanidum 

K4Fe(CN)a 

Sedative ;       gr. 

+  3II2O 

viii  (0.5  Gm.) 

Hj'droxidum 

KOII 

Eseharotic 

Solution,  Compound  Solution  of 
Cresol,  Soft  Soap 

Hypophosphia 

KPn202 

Alterative ;    gr. 

Diluted    Hydriodic   Acid,    EmuLsion 

viii  (0.5  Gm.) 

of  Cod  Liver  Oil  with  Ilypophos- 
phites,  Syrup  of  Hypophosphites, 
Compound  Syrup  of  llypophos- 
j)hite.s 

lodidum 

KI 

Alterative ;    gr. 

Ointment,  Diluted  Hydriodic  Acid, 

viii  (0.5  Gm.) 

Yellow  ^lercurous  Iodide,  Red  Mer- 
curic Iodide,  Compounil  Solution 
of  Iodine,  Tincture  of  Iodine,  Io- 
dine Ointment 

Nitras 

KNOs 

Diuretic  ;  gr. 
viii  (0.5  Gm.) 

Mitigated  Silver  Nitrate 

Permanganas 

KMnOi 

Disinfectant, 
emmena- 
gogue ;    gr.    i 
(0.065  Gm.) 

Purified  Petroleum  Renzin 

Sulphas 

K2SO4 

Purgative ;    gr. 
XXX  (2  Gm.) 

Pyrogallol 

CalleOs 

Externally 

Pyroxylinum 

_ 

Collodion 

Quinina 

€201104X202 

Tonic  febrifuge; 

Oleate,  Elixir  of  Iron,  Quinine  and 

+  3II0O 

gr.     iv     (0.25 

Strychnine     Phosphates,    Glycerite 

Gm.) 

of  the  Phosphates  of  Iron,  (Quinine 
and  Strychnine,  Compound  Syrup 
of  Hypophosphites 

Quininae  Bisulphas 

0201121X202. 

Tonic  febrifuge; 

IlaSO*  + 

gr.     iv    (0.25 

7II2O 

Gm.) 

Flydrobromiduin 

r2oH24N202. 

Tonic  febrifuge; 

Il]ir4-Il20 

gr.     iv     (0.25 
Gm.) 

Hydrochloridulu 

C20H24N2O2. 

Tonic  febrifuge: 

HCI-I-2H2O 

gr.     iv     (0.25 
Gm.) 
Tonic  febrifuge: 

Salieylas 

2C2oTl2tN202. 

C7llfl<)3  + 

gr.     iv     (0.25 

1120 

(Jm.) 

Sulphas 

(C20H24N2 

Tonic  febrifuge; 

02)2.H2S04 

gr.     iv     (0.25 

4-7II20 

Gm.) 

Resorcinoi 

C011002 

Antipyretic, 
antiseptic  ;  gr. 
ii  (0.12  (Jm.) 

Saccharum 

Ci2no20ii 

Syrup,  Syrups,  Troches,  Confections, 
Pills,  etc. 

Lactis 

Cl2H220ll  + 

Extract  of  Nux  Vomica,   Extract  of 

H20 

Opium.  Extract  of  (juiussia.  Pills  of 
Podophyllum,  Relladonnaand  Cap- 
sicum, Powder  of  Ipecac  and  Opium, 
Trituration  of  Elaterin 

Safrolum 

CinlhoOo 

Stimulant;    ]\\v 
(0.:5(V.) 

Salicinum 

("isHisOt 

Tonic  febrifuge; 
gr.  \v  (1  (iiii.) 

Santoninum 

C15H1803 

.Vntiielmintie  ; 
gr.     i     (0.065 
Gm.) 

Troches 

Sapo 

Antivci<l ;   gr.  .\ 

Liniment,    Plaster,    Lead    Phuitcr, 

(0.(5  Gm.) 

Compound    ICxtract    of   Colocynth, 

Pills  of  Aloes,  Asafetida,  Opium 

Mollis 

Externally 

Liniment 
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Otticial  Preparations  in  he»vy  type  ;  thorn 

Official  Name 

position 

UseB  and  DoHes 

in  which  the  Substance  is  uied,  in 
Roman  type 

Scopolaininse 

C17H21NO4. 

Sedative ;       gr. 

Hydrobromiduiu 

HBr4- 

Tig       (0.0005 

3H2O 

Gm.) 

Sodii  Acetaa 

NaC2H802  + 

Diuretic ;  gr.  xv 

3H2O 

(1  Gm.) 

Arsenas 

Na2HAs04  + 

Alterative ;    gr. 

Exsiccated  Sodium  Arsenate 

7H2O 

T35(0.005Gm.) 

Arsenas  Exsiccatus 

Na2HAs04 

Alterative;    gr. 
j\5(0.003Gm.) 

Solution 

Benzoas 

NaC7H602 

Antirheumatic  ; 
gr.  XV  (1  Gm.) 

Bicarbonas 

NaHCOs 

Antacid ;  gr.  xv 

Troches,  Effervescent  Citrated  Caf- 

(1 Gm.) 

feine,  Saccharated  Ferrous  Carbo- 
nate, Effervescent  Lithium  Citrate, 
Effervescent  Magnesium  Sulphate, 
Mixture  of  Rhubarb  and  Soda, 
Effervescent  Potassium  Citrate, 
Compound  Acetanilide  Powder, 
Compound  Effervescing  Powder, 
Effervescent  Sodium  Phosphate 

Bisulphis 

NaHSOa 

Antiseptic ;   gr. 
viii  (0.5  Gm.) 

Boras 

Na2B407  + 

Refrigerant, 

Ointment  of  Rose  Water 

IOH2O 

Diuretic ;    gr. 
viii  (0.5  Gm.) 

Bromidum 

NaBr 

Nervine ;  gr.  xv 
(1  Gm.) 

Carbonas  Monohj'dra- 

NaCOs  + 

Antacid  ;  gr.  iv 

Aluminum    Hydroxide,    Extract    of 

tU8 

H2O 

(0.25  Gm.) 

Ergot,  Solution  of  Chlorinated  Soda, 
Mass  of  Ferrous  Carbonate,  Spirit 
of  Nitrous  Ether,  and  Suppositories 
of  Glycerin 

Chloras 

NaClOa 

Alterative ;    gr. 
iv  (0.25  Gm.) 

Chloridum 

NaCl 

Emetic;        5^^ 
(16  Gm.) 

Citras 

2Na8CoH507 

Refrigerant, 

Compound  Syrup  of  Hypophosphites 

+  IIH2O 

diaphoretic  ; 
gr.  XV  (1  Gm.) 

Hydroxidum 

NaOH 

Escharotic 

Solution,  Purified  Petroleum  Ben- 
zin,  Yellow  Mercuric  Oxide 

Hypophosphis 

NaPH202  + 

Alterative ;    gr. 

Emulsion    of    Cod    Liver    Oil    with 

1120 

XV  (1  Gm.) 

Hypophosphites,  Syrup  of  Hypo- 
phosphites,  Compound  Syrup  of 
Hypophosphites 

lodidum 

Nal 

Alterative;    gr. 
viii  (0.5  Gm.) 

Nitras 

NaNOs 

Diuretic ;  gr.  xv 

Compound  Solution  of  Sodium  Phos- 

(1 Gm.) 

phate 

Nitris 

NaN02 

Spirit  of  Nitrous  Ether 

PheDoUulpbonas 

NaCeHB04S 

Antiferment ; 

+  2H2O 

gr.     iv     (0.25 
Gm.) 
Purgative;    gr. 
XXX  (2  (Jm.) 

Phosphaa 

NaaHP04  + 

Exsiccated,  Compound  Solution 

I2H2O 

Pbo9pha.s 

Purgative;   3'' 

Effervescens 

(8  Gm.) 

PboHpbaa  Exsiccatus 

Purgative;    gr. 
XV  (1  (Jm.) 

Effervescent  Sodium  Phosphate 

Pyrophosphas 

Na4P207  + 

Purgative;    gr. 

IOH2O 

XXX  (2  Urn.) 

SalicylftS 

NaC7H608 

Antirheumatic; 
gr.  XV  (1  Gm.) 

Sulpbas 

NaaS04  -f 

Cathartic;    5^* 

lOHaO 

(16  Gm.) 

Sulpbis 

NaaSOs  4" 

Antiferment; 

7H«0 

gr.  xv(lGm.) 
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OfiRcial  Name 


Sodii  ThioRulphas 
Sparteinae  Sulphas 

Spiritus  iEtheris  Nitrosi 

Ammoniae 

Ammoniae  Aromaticus 
Glycerylis  Nitratis 

Strontii  Bromidum 

lodidum 

Salicylas 
Strophanthinum 

Strjchnina 


Strychninae  Nitras 
Sulphas 

Sulphonethyl- 
methanum 

Sulphonmethanum 

Sulphur  Lotum 

Praecipitatum 

Sublimatum 

Sulphuris  lodidum 
Syrupus  Acidi 
Hydriodici 
Calcii  Lactophos- 

phatis 
Ferri  lodidi 

Talcum 

Purificatum 

Terebinum 

Terpini  Hydras 

Thymol 
Thymolis  lodidum 


Chemical  Com- 
poeition 


Na2S208  4- 

5H2O 
C15H28N2. 

H2SO4  4- 
5H2O 
C2HBNO2 


Nils 


C8H5(N08)a 


SrBr2  + 

6H2O 
Srl2  +  6H20 

Sr(C7H508)2 
4-2H2O 


C21H22N2O2 


C21H22N2O2. 

HNOa 
(C21H22N2 

02)2.H2S04 

+  5H2O 
C8H18S2O4 


CtHi6S204 

s 

S 
S 

hi' 

Pels 


Uses  and  Doses 


Official  Prflparationn  in  hwivy  type  ;  those 
in  wliirh  the  Substance  is  used,  in 
Roman  type 


CioHia 

Cion2o02  -j- 
H2O 

CioHi^O 

C20n2*02l2 


Alterative;  gr. 
XV  (1  (Jm.) 

Cardiac  stim- 
ulant ;  gr.  J 
(0.01  Gm.) 

Diuretic, 
diaphoretic  ; 
IT|xxx  (2  Cc.) 

Stimulant ; 
ITlxv  (1  Cc.) 

Stimulant ; 
rnxxx  (2  Cc.) 

Cardiac       stim- 
ulant ;  rrii 
(0.05  Cc.) 

Nervine ;  gr.  xv 
(1  Gm.) 

Alterative;  gr. 
viii  (0.5  Gm.) 

Antirheumatic  ; 
gr.  XV  (1  Gm.) 

Cardiac  stim- 
ulant ;  gr.  2^5 
(0.0003  Gm.) 

Tonic ;  gr.  ^ 
(0.001  Gm.) 


Tonic ;  gr.  ^ 
(O.OOI  (Jm.) 

Tonic ;  gr.  g^ 
(0.001  Gm.) 

Hypnotic ;  gr. 
XV  (1  Gm.) 

Hypnotic ;  gr. 
XV  (1  Gm.) 

Diaphoretic,  re- 
solvent ;  3 ' 
(4Gm.) 

Diaphoretic,  re- 
solvent ;  ,5 ' 
(4Gm.) 

Diaphoretic,  re- 
solvent;  3' 
(4Gm.) 

Externally 

Alterative ;  f^i 
(4  Cc.) 

Alterative ; 
f3ii  (8Cc.) 

Alterative ; 
rnxv  (1  Cc.) 


Filtering 
medium 

Expectorant ; 
mviii  (0.5  Cc.) 

Expectorant ; 
gr.     ii     (0.12 
(}m.) 

Antiseptic;    gr. 
ii  (0.12  (Jm.) 

Antiseptic,    ex- 
ternally 


Compound  Mixture  of  Glycyrrhiza 


Ammoniated    Tincture    of    Guaiac, 
Ammoniated  Tincture  of  Valerian 


Elixir  of  Iron,  Quinine  and  Strych- 
nine Phosphates,  Glycerite  of  the 
Phosphate-s  of  Iron,  Quinine  and 
Strychnine,  Compound  Laxative 
Pills,  Compound  Syrup  of  Hypo- 
phosphites 


Ointment,    Compound    Powder    of 
(Jlycyrrhiza,  Sulphur  Iodide 


Precipitated   Sulphur,    Washed   Sul- 
phur 


Purified  Talo 


Catnplasm  of  Kaolin  and  Antiseptic 
Solution 
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Olieniirftl  Oom- 

Official  Preparations  in  heavy  type  ;  th 

ose 

Official  Name 

pusitiou 

Uses  and  Doses 

in    which   the    Substance    is    used, 
Roman  type 

in 

Tinctura  Ferri  Chloridi 

FeCls 

Tonic ;       niviii 

Solution    of    Iron    and    Ammonium 

(0.5  Cc.) 

Acetate 

lodi 

I 

Alterative,  irri- 
tant; inijio.i 

Cc.) 

Vanillinum 

CgHsOs 

Flavor ;     gr.    J 
(0.03  Gm.) 

Veratrina 

Externally 

Oleate,  Ointment 

Zinci  Acetas 

Zn('C2H302)2 
-f  2II0O 

Astringent ;  gr. 
ii  (0.12  (iin.) 

Broniiduin 

ZnBr2 

Nervine  ;   gr.  ii 
(0.12  (ini.) 

Carbonas 

Externally 

Solution  of  Zine  Chloride 

Pia-cipitatus 

Chloriflum 

ZnCl2 

Escharotic 

lodiduin 

ZnT2 

Externally 

Oxidnin 

ZnO 

Externally 

Ointment 

Phenolsulphonas 

Zn(C6H504 

S)2  +  8H20 

Externally, 
anti.septic,  a.s- 
tringent 

Rtearas 

Externally 

Ointment 

Sulphas 

7H2O 

Astringent ;  gr. 
iv  (0.24  Gm.) 

Valeras 

Zn(C5Ho02)2 
+  2H2O 

Antispasmodic  ; 
gr.     ii      (0.12 
Gm.) 

Zincum 

Zn 

Solution  of  Zinc  Chloride 

PART    IV 


ORGANIC   SUBSTANCES 

INTRODUCTORY 

THE  view  formerly  held  by  chemists,  that  vegetable  and  ani- 
mal substances  owed  their  peculiar  chemical  and  ])hysical 
properties  exclusively  to  the  mysterious  action  of  life,  was 
seriously  siffected  by  the  labors  of  such  chemists  as  W(')hler,  in 
1828,  and  Kolbe  and  Frankland,  in  1847,  who  succeeded  in  j^roducing 
synthetically  a  number  of  compounds  from  mineral  sul)stances. 
These  so-called  artificial  bodies  were  proved  to  he  identical  in  chemi- 
cal composition  and  physical  properties  with  those  obtained  from 
nature,  and  the  subsequent  discovery  of  many  others  has  necessitated 
a  change  in  the  definition  of  the  term  organic  chemist n/.  This  no 
longer  means  the  study  of  substances  produced  through  living  organ- 
isms, but,  as  all  organic  bodies  have  been  found  upon  analysis  to 
contain  carbon  (generally  associated  with  hydrogen,  and  often  with 
oxygen  and  nitrogen),  the  most  acceptfible  definition  is  that  organic 
chemist r II  is  the  science  which  treats  of  the  carbon  comjmunds. 

The  plan  of  this  work  will  not  admit  of  the  acceptance  of  the 
latest  systems  of  chussification  which  have  been  advanced,  for,  not- 
withstanding the  ingenious  skill  which  is  clearly  perceptible  in  many 
of  the  groupings,  they  are  not  well  adapted  for  the  study  of  the  car- 
bon comj)()nnds  from  a  pharmaceutical  point  of  view.  The  groups 
which  are  characterized  in  modern  organic  chemistry  as  alcohols, 
ethers,  esters,  aldehydes,  ketones,  amines,  and  amides,  necessjirily 
bring  together  many  substances  used  in  the  materia  medica  which 
possess  few  pharmaceutical  or  medical  analogies.  For  instance,  gly- 
cerin, mannite,  and  cholesterin  ai'e  |)roi)erly  regarded  as  alenliuls,  and 
they  would  have  to  be  grouped  t<tgetlier,  notwitlistanding  their  physi- 
cal dissimihtrities.  The  same  classification  would  comj^el  the  con- 
sideration of  such  an  incongruous  pharmaceutical  group  as  spirit  of 
nitrous  ether,  steai-iii,  and  beeswax  under  the  head  of  estei-s. 

It  must  not  be  untU'i-stood  that  the  present  methods  of  giouping 
the  carbon  atoms  is  not  of  great  value  in  fitudging  chemistrg  fiom  a 
purely  chemical  standpoint.  Indeed,  with  the  enormous  a<lvances 
which  have  been  made  in  tlieoretical  chemistry  within  the  last  half- 
century,  it  would  be  impossible  to  reject  the  results  upon  which  the 
present  system  of  classification  rests. 

In  the  following  pages  the  cai'bon  com]>onnds  are  considered  in  the 
usual  groups  only  when  the  substances  composing  them  h:\\v  similar 
chemical  and  physical  properties.     The  opening  chai)tcrs  aie  devoted 
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to  ligDin  and  its  derivatives ;  then  its  isomer,  starch,  and  the  allied 
products,  gums,  nincilagas,  et^*.  ;  then  the  sugars  and  the  products 
derived  iVom  them  jus  the  result  of  decomposition  and  fermentation, 
alcohol,  ether,  etc.,  including  the  various  synthetic  products  which 
are  derived  from  organic  bases  or  acids.  Following  these  the  acid 
saccharine  fruits,  with  the  important  acids  which  they  contain,  are 
considered,  and  then  the  products  obtained  from  them  and  from  other 
plants  ;  i.e.,  the  volatile  oils.  Oleoresins,  rCvSins,  gum-resins,  and  bal- 
sams naturally  succeed  these,  and  then  the  classification  is  based  upon 
the  prominent  constituents  which  are  found  in  the  substances,  avStrin- 
gents,  cathartics,  etc.,  being  all  grouped  together.  Drugs  containing 
alkaloids  are  among  the  last  groups  of  carbon  compounds.  The  alka- 
loids are  highly  organized,  and  most  of  them  are  powerful  poisons. 
This  plan  thus  liegins  with  elementary  substances,  like  lignin,  starch, 
and  gum,  and  leads  by  regular  progression  to  the  most  powerful  com- 
pounds in  the  materia  medica,  the  alkaloids. 

A  sharp  distinction  is  made  between  the  official  and  the  unofficial 
preparations,  the  latter  always  following  the  former.  This  will 
enable  the  student  to  distinguish  at  a  glance  the  more  important 
compounds,  and  they  can  be  studied  either  together  or  separately, 
at  will. 


CHAPTER    XLIX 
THE   CELLULOSE   GROUP 

Cellulose.    CeHioOg 

Cellulose. — The  woody  fibre  of  plants,  which  forms  the  skeleton 
or  framework  for  the  vegetable  tissues,  is  termed  cellulose,  or  cellulin. 
"During  the  natural  growth  of  the  plant,  the  walls  of  the  cells  become 
filled  with  various  principlevS,  coloring  matter,  resins,  salts  of  various 
kinds,  etc.,  and  thase  give  to  the  plant  physical  properties  which  len- 
der it  useful  in  medicine.  Pharmacy  teaches  the  various  methods  of 
extracting  the  valuable  principles  from  plants.  Cellulose  constitutes 
the  greater  part  of  the  inert  residues  (see  Percolation). 

The  term  lignin  was  formerly  applied  to  cellulose ;  indeed,  three 
words,  lignin,  oellulin,  and  cellulose,  were  used  synonymously  ;  a  dis- 
tinction, however,  is  sometimes  made,  the  substances  which  are  found 
adhering  to  the  cellulose  skeleton  of  plants  and  vegetable  tissues  being 
called  lignin.  The  latter  is  less  digestible  than  cellulose,  and  it  is  be- 
lieved by  Payen  and  others  to  vary  from  it  somewhat  in  chemical 
composition.  Fungin,  from  fungi,  honlein,  from  barley,  medullin, 
from  the  jjith  of  various  plants,  pollenin,  from  pollen  granules,  are 
mixed  and  special  forms  of  cellulose. 

Cellulose  is  seen  in  a  pure  form  in  raw  cotton,  the  hairs  of  the  seed 
of  various  species  of  Gossypium,  and  in  many  other  vegetable  products. 
It  is  the  most  useful  and  valuable  substance  obtained  from  i)lants ; 
fabrif«  like  cotton,  linen,  or  hemp  goods  are  made  on  an  immense 
scale  from  cellulose.  When  pure,  cellulose  is  white,  translucent,  unal- 
terable in  the  air,  and  has  the  specific  gravity  of  1.5.  It  is  insoluble 
in  water,  alcohol,  ether,  petroleum  benzin,  and  oils,  but  is  soluble  in 
an  ammoniacal  solution  of  copper  oxide,  and  this  latter  fact  has  l)een 
taken  advantage  of  to  form  inany  useful  articles  by  partially  dissolving* 
a  woven  cotton  material  and  rolling  or  pressing  it  into  any  desired 
shape.  When  cellulose  is  treated  with  strong  sulphuric  acid  or  ])h<KS- 
phoric  acid,  it  is  converted  into  dextrin.  If  the  mixture  1m»  diluted 
with  water  and  heated,  glucose  is  produced.  If  celhilosc  in  the  form 
of  unsized  paper  is  passed  through  a  mixture  mad*'  fiom  two  i)arts  of 
sulphuric  acid  of  specific  gravity  1..S40  and  one  part  of  water  (botJi 
by  measure),  and  the  whole  cooled  to  15°  C.  (59°  F. ),  the  valuable 
product  known  as  parchment  paper  is  })ro(lu('ed.  The  strips  of  ])ai)er 
should  ha  well  washed  by  passing  them  thiough  a  dilute  solution  of 
ammonia  and  water.  This  paper  is  useful  as  a  dialyzing  medium  ;  it 
forms,  when  perfect,  the  best  septum  (see  Dialysis).  When  cellulose 
is  treated  with  nitric  acid,  i>yroxylin,  or  gun  cotton,  is  i)rodnced. 
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GOSSYPIUM   PURIFICATUM.  U.S.     Purified  Cotton 

[Ahsokhent  Cotton] 

The  hairs  of  the  seed  of  Gomipium  Herhaceum  Linne,  or  of  other  cultivated 
species  of  Gossj-pinm  (Fam.  Malvacex)  freed  from  adhering  impurities  and  de- 
prived of  fatty  matter. 

Purified  cottou  wool  is  cellulose  in  one  of  its  purest  forms.  For  a 
loug  time  oue  of  the  most  important  usCvS  of  this  valuable  staple,  that 
of  an  absorbent  and  substitute  for  sponge,  was  neglected,  because  a 
trace  of  fatty  matter  was  permitted  to  remain,  wliich  coated  the  fila- 
ments and  prevented  them  from  absorbing  liquids  freely  and  uni- 
formly. The  so-called  absorbent  cotton  of  commerce  was  introduced, 
and  it  soon  became  an  important  product.  This  is  cotton  freed  from 
the  trace  of  fatty  matter  by  boiling  it  in  a  weak  alkaline  solution, 
rinsing  it  in  a  weak  solution  of  chlorinated  lime  to  whiten  it.  di])ping 
it  into  a  very  dilute  solution  of  hydrochloric  acid,  and  then  thoroughly 
rinsing  it  with  pure  water  ;  the  cotton,  having  been  thoroughly  drieil,* 
is  then  carded.     The  loss  is  about  10  percent. 

Official  Description. — White,  soft,  fine  filaments,  appearinc;  under  the  microscope  ns  hollow, 
flattened  and  twisted  bands,  spirally  striate,  and  slightly  thickened  at  the  edges. 

Odor  and  Taste. — Inodorous  ;  tasteless. 

Solubility. — Insoluble  in  ordinary  solvents,  but  soluble  in  an  aminoniacal  solutioD  of  cupric 
oxide. 

Tests  for  Identity. — Purified  Cotton  should  be  perfectly  free  from  all  visible  impurities,  and 

on  coirdmslion  should  not  leave  more  than  0.3  percent,  of  ash.' 
Impurity  and   Test. — Erideuce  of  proper  purificiition   (iiid  absence  of  fatly  matter.     When 

Purified  Cotton,  previously  compressed  in  the  hand,  is  thrown  on  the  surface  of  cold 

water,  it  should  readily  absorb  the  latter  and  sink,  and  the  water  should  not  acquire 

either  an  acid  or  an  alkaline  reaction. 

Uses. — CVllulose  is  employed  in  the  form  of  filtering  paper,  in  mus- 
lin and  cotton  cloth  strainers,  for  surgical  bandages,  pa]»er,  lint,  etc. 
Purified  cotton  is  used  in  funnels  for  straining,  in  percolators  for  con- 
trolling the  flow  of  the  percolate,  and  for  many  other  purposes. 

Products  resulting  from  the  Decomposition  of  Cellulose 

Under  this  head  will  be  included — 1.  The  preparations  made  by 
decomposing  celhdose  or  lignin  by  the  action  of  acids  or  alkalies. 
2.  Those  made  l)y  destructive  <listillation. 

Pyroxylin  is  ])laced  in  the  first  class,  primarily  because  of  its  im- 
portance in  pharmacy,  medicine,  and  tlu;  arts. 

PYROXYLINUM.   U.S.     Pyroxylin 

[Soluble  Gux  Cotton] 

A  product  oljtaincd  bv  tlie  actii)n  of  nitric  and  sulphuric  acids  on  cotton,  and 
ronsistinK  chiefly  of  celiiilo.«e  tetranitrate  [Ci2nie(ON()2)40e].  It  should  he  kept 
in  cartons,  protected  from  the  li^dit. 

The  process  offici:i1  in  tlic  V.  S.  P.  ISfX)  is  as  follows  : 

Mitrir  Old  form 

Purified  Cotton 100  <!»".  i  07.  av. 

Nitric  Acid ' -lOO  Cc.  7    II.  n/ 

Sulphuric  Acid 2200  tc.  II    II.  "z. 

Alcohol, 

Ether. 

Water,  meh,  a  HuffieiiMil  nuantity 
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Mix  tJie  Acids  j;r;i(lujilly  in  a  '^hxss  or  porcelain  vessel,  and,  when 
the  temperature  oftlie  niixtuie  Ikus  laiien  to  .'{2°  C.  {\H)'^  F. ;,  add  the 
Purified  Cottou,  Ey  means  of  a  ^huss  rod  imbue  it  thonmj^hly  with 
the  Acids,  and  allow  it  to  macerate,  until  a  sample  of  it,  taken  out, 
thoroughly  washed  with  a  laige  quantity  of  Water,  and  subsequently 
with  Alcohol,  and  pressed,  is  found  to  be  solul>le  in  a  mixture  of  1 
volume  of  Alcohol  aud  3  v<jlumes  of  Ether.  Then  remove  the  Cotton 
from  the  Acids,  transfer  it  to  a  larger  vessel,  aud  wiush  it,  first,  with 
cold  Water,  until  the  Avavshings  cease  to  have  an  acid  taste,  and  then 
with  boiling  Water,  until  they  ceiuse  to  redden  blue  litmus  i>aper. 
Finally,  drain  the  Pyroxylin  on  filtering  paper,  and  dry  it  in  small, 
detached  pellets,  by  means  of  a  water-bath  or  steam-bath  at  a  tempera- 
ture not  exceeding  60°  C.  (140°  F. ).  Keep  the  Pyroxylin,  loosely 
packed,  in  well-closed  vessels  containing  not  more  than  about  25  Gm., 
in  a  cool  and  dry  place,  remote  from  lights  or  fire. 

Schonbein  first  pointed  out  the  fact  that  nitric  acid  acts  on  cotton 
and  produces  a  soluble  compound.  It  was  subsequently  jiroved  that 
this  substance,  pyroxylin,  or  gun  cotton,  belongs  to  a  sei-ies  of  closely 
related  nitrocompounds  in  which  the  nitric  acid  radical  replaces  the 
hydroxyl  of  the  cellulose  formula.  TJiis  may  be  shown  l)y  taking  the 
doul>le  formula  for  cellulose  C12H20O10  and  the  displacement  of  the 
HO,  thus  : 


6HNO3 

Nitric  Acid 

5HNO3 

Nitric  Acid 

4HIs^03 

Nitric  Acid 

3HNO3 

Nitric  Acid 

2HNO3 

Nitric  Acid 


'elluloso 

jHqqOi 
jHqoOi 


-j-    V-'12JJ-20V-'10 

Cellulose 

Cellulose 


Ci2Hi404(N03)6    +    6H2O 


Cellulose  hexauitrate 


Cl2Hi505(N03)5    +    5H2O 


Celluio.se  peutauitrate 


A\'ater 


r     Ci2-iJ-20^-'10 
Cellulost! 

+   C12H20O10 
Cellulose 

~r  *- 12  H  20^10 

Cellulose 


Ci2Hi606(:n^03)4  +  4H2O 

Cellulose  tetranitrate  Water 

Ci2Hi,07(N03)3    -f    3H2O 
Cellulose  triiiitnite  Water 

Ci2Hi808(N03)2    +    2H2O 
Cellulose  diiiitrate  Water 


The  soluble  pyroxylin  used  in  preparing  collodion  is  a  varying  mix- 
ture of  the  di-,  tri-,  tetra-,  and  pentan  it  rates,  but  mainly  tetranitrate. 
The  hexauitrate  is  the  true  explosive  gun  cottou,  and  is  insoluble  in 
ether,  alcohol,  acetone,  or  water. 

Official  Description. — A  yellowish-white,  matted  mass  of  filaments,  resembliii!;  raw  cotton  in 
appearance,  harsh  to  the  touch  ;  exceerlingly  inllammablc,  l)urning,  when  uncoiifined, 
very  rapidly  with  a  luminous  flame;  less  c.\i)losive  than  cellulose  trinitrate.  When 
kept  in  well-olosed  bottles  and  exposed  to  the  light,  it  is  decomposed  with  the  evolution 
of  nitrous  vapors,  a  carbonaceous  mass  being  deposited. 

Solubility. — Slowly  but  completely  soluble  in  25  parts  of  a  mixture  of  .3  volumes  of  ether  and 
1  volume  of  alcohol.  Soluble  in  acetone  and  in  glacial  acetic  acid,  and  precipitated  from 
these  solutions  on  addition  of  water. 

Test  for  Impurity. — It  should  leave  no  weighable  residue  of  mineral  imi)urity  when  ignited. 

Uses. — Pyroxylin  has  been  used  very  lai-gely  by  ])h<»togi:ipln'i"s  for 
producing  the  basis  of  the  sensitized  film  upon  whicli  impicssions  are 
made.  It  is  now  replaced  to  a  great  extent  by  g«'l:itin.  The  composi- 
tion known  as  celluloid,  which  is  used  so  largely  for  useful  and  orna- 
mental articles,  is  made  from  pyroxylin,  camjjhor,  and  color  ng  matter 
heated  together  and  powerfully  pressed  into  appropriate'  moulds. 
Pharmaceutically,  pyroxylin  is  used  in  collodions  (see  page  319). 
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Collodium 
Collodion 


Collodium  Flexile 
Flexible  Collodion 


Collodium  Stypticum 
Styptic  Collodion 


Collodium  Canthari 
datum 
Cantharidal  Collodion 


Official  Preparations  of  Pyroxylin 

Made  by  introducing  40  (Jm.  of  pyroxylin  in  a  suitable  bottle  and  add- 
ing 750  Cc.  of  ether  and  allowing  it  to  stand  for  fifteen  minutes,  to 
permit  the  penetration  of  the  ether  to  all  parts  of  the  pyroxylin  ;  250 
Cc.  of  alcohol  arc  now  added,  and  the  mixture  shaken  until  the 
pyroxylin  is  dissolved.  Pyroxylin,  even  of  the  best  quality,  is  never 
entirely  soluble;  hence  the  direction  to  decant  the  liquid  from  any 
sediment  and  transfer  it  to  bottles.  The  sediment  consists  of  little 
filaments,  probably  of  unaltered  cotton  ;  manj'  phj'sicians  prefer  to 
shake  the  bottle  so  as  to  incorporate  the  sediment,  under  the  belief 
that  the  film  is  stronger  on  account  of  their  presence.  Collodion  is 
used  to  protect  inflamed  surfaces  by  applying  a  small  quantity  with  a 
brush  ;  a  thin,  closely  adherent  film  remains  after  the  ether  and 
alcohol  evaporate  ;  this  film  is  contractile,  and  is  useful  on  this 
account  in  manj'  minor  surgical  operations  (seepage  319).  It  is  de- 
sirable at  times  to  have  a  flexible  film,  especially  when  applied  to  parts 
of  the  body  which  are  required  to  be  in  motion.  Fle.\ible  Collodion 
should  then  be  u.sed  (see  page  320) 

Made  by  mixing  50  (Jm.  of  Canada  turpentine  and  30  Gm.  of  castor  oil 
with  920  (im.  of  collodion.  If  an  astringent  is  needed  for  application 
to  a  bleeding  surface,  the  styptic  collodion  may  be  employed  (see  page 
320) 

Made  by  placing  20  Gm.  of  tannic  acid  in  a  graduated  bottle,  adding  5 
Cc.  of  alcohol,  25  Cc.  of  ether,  and  sufficient  collodion  to  make  100  Cc, 
then  agitating  until  the  tannic  acid  is  dissolved.  If  a  blistering 
effect  is  desired,  the  cantharidal  collodion  may  be  used  (see  page  319) 

Made  by  percolating  60  Gm.  of  powdered  cantharides  with  commercial 
chloroform  until  the  cantharides  is  exhausted,  then  recovering  by 
distillation  all  but  one-fifth  of  the  percolate,  and,  after  evaporating 
the  residue  on  a  water-bath  to  15  Gm.,  mixing  it  with  85  Gm.  of  flexible 
collodion.  Cantharidin,  the  vesicating  principle  of  cantharides,  is 
very  soluble  in  chloroform,  which  has  the  advantage  over  ether  as  a 
solvent  of  not  being  inflammable.  There  is  considerable  loss  of 
menstruum  in  carrying  out  the  process  practically.  The  percolator 
shown  on  page  426  may  be  used,  and  distillation  very  carefully  per- 
formed with  a  condenser   having  a  large  refrigerating  surface. 


ACIDUM  OXALICUM. 

H2C2O4  +  2H2O  = 


Oxalic   Acid 

:  125.10 


This  acid  wa.s  omitted  from  the  alphabetical  list  of  chemical  substances  in  the 
U.  S.  Pharmacopo'ia  ;  it  is  found,  however,  among  the  ofKcial  reagents. 

Preparation. — Oxalic  acid  may  be  made  by  acting  on  cellulose, 
sugar,  or  starch  with  nitric  acid,  with  the  aid  of  heat,  but  is  prepared 
on  a  commercial  scale  by  heating  dried  sawdust  with  a  mixture  of 
two  molecules  of  caustic  soda,  and  one  molecule  of  caustic  potash.  The 
mixture  of  caustic  alkalies  and  sawdust  is  made  in  a  thick  paste,  and 
then  heated  for  several  hours  in  vacuo  to  a  temperature  of  180°  C. 
(35f)°F. ).  The  gray  mass  is  then  washed  with  sodium  carbonate, 
whereby  the  potash  is  removed  as  carl)onate,  the  less  soluble  sodium 
oxalate  remaining.  This  is  converted  into  cahMum  oxalat4'  by  milk  of 
lime,  and  the  calcium  salt  is  then  decompo.scd  willi  suli)huric  acid. 
The  impure  oxalic  acid  is  then  i)urified  by  recrystallization. 

It  occurs  in  .small,  colorless  clino-ihoml)ic  crystals,  wliich  are  odor- 
less mik  I  lijive  a  veiy  sour  taste  ;  it  is  slightly  elllorescent  in  dry  air, 
fusible  al  JKS°  (\  (208.4°  F.  ),  and  entirely  volatile  at  a  red  heat. 

The  crystals  .should  dissolve  in  Iwelve  jKirls  of  distilled  water  at 
25°  C.  (77°  v.).  It  is  s<)lnl)le  in  l.T)  jmrts  of  al>.soliite  alcohol,  and  in 
7  i)arts  of  iilcoliol,  and  almost  iiisobil)le  in  ether,  chloroform,  benzene, 
and  petroleum  benzin.  It  fuses  in  its  wat«'r  of  hydration  at  98°  C. 
(208.4°  P.),  although  continued  exposure  to  a  heat  of  <>0°  to  70°  C. 
(140°  to  1.58°  F. )  will  render  it  perfectly  anhydrous.     Solutions  of 
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oxalic  acid  at  100°  C.  (212°  F. )  lose  acid  by  sublimation,  and  at  157® 
C.  (314.6°  F. )  it  sublimes  rapidly.  If  the  heat  rise  to  160°  C.  (320° 
F. ),  much  loss  of  acid  occurs. 

It  combines  witli  Siilitiable  bases,  and  forms  salts  called  oxalates. 
The  most  important  of  these  are  the  three  j^otassium  salta, — oxalate, 
hinoxalate,  and  quadroxalate  (acid  pota.ssium  oxalate  plus  free  oxalic 
acid),  ammonium  oxalate  (used  as  a  test),  and  calcium  oxalate.  The 
binoxalate  and  quadroxahite,  both  popularly  called  salt  of  sorrel  or 
essential  salt  of  lemons,  are  employed  lor  removing  iron  stains  from 
linen,  and  act  by  their  excess  of  acid,  which  forms  a  soluble  salt  with 
the  ferric  oxide  constituting  the  stain. 

This  acid  in  solution  combines  readily  with  lime,  and  forms  with  it 
an  insoluble  white  precipitate  consisting  of  calcium  oxalate,  which  is 
insoluble  in  an  exc-ess  of  oxalic  or  acetic  acid,  but  is  dis.solved  by 
dilute  hydrochloric  acid. 

Uses. — This  acid  is  used  analytically  in  volumetric  estimation  for 
establishing  a  standard  for  volumetric  solutions  since  a  pure  acid  may 
be  easily  obtained  and  a  definite  quantity  weighed  (see  Tests,  Re- 
agents), but  its  use  in  the  U.  S.  Pharmacopoeia  (8th  Rev.)  has  been 
limited  to  three  volumetric  tCvSts,  and  other  acid  volumetric  solutions 
have  replaced  it  in  many  instances  where  it  was  used  in  previous  Phar- 
macopoeias. This  is  due  to  the  tendency  of  the  solution  to  crystal- 
lize at  the  delivery  point  of  the  burette  and  cause  errors  through 
the  crystals  falling  into  the  solution  which  is  being  tested. 

The  best  antidote  to  poisoning  by  oxalic  acid  is  a  paste  made  by 
mixing  prepared  chalk  or  powdered  chalk  with  water  or  lime  water ; 
it  must  be  administered  promptly  and  freely. 


Products  resulting  from  the  Destructive  Distillation  of  Cellulose 

and  Lignin 

When  wood  is  distilled  in  close  vessels  many  products  are  obtained. 
These  vary  with  the  kind  of  wood  used,  the  care  used  in  the  distilla- 
tion, and  the  temperature  at  which  the  distillation  is  effected.  When 
dry  hard  woods  (oak,  walnut,  or  beech)  are  distilled,  about  25  per- 
cent, of  charcoal  is  obtained  ;  the  liquid  portion  amounts  to  about  53 
percent.,  while  the  remainder,  22  percent.,  is  represented  by  wiuste 
products,  principally  uncondensible  gases,  carbon  dioxide,  carbon 
monoxide,  etc.  The  principal  solid,  liquid,  and  gaseous  products  are 
shown  by  the  following  list : 

Solids. — Charcoal,  inorganic  salts,  etc.  Liquids. — 1.  Aqueous 
liquid,  containing  acetic,  formic,  butyric,  crotonic,  capronic,  propionic 
acids,  acetone,  methyl  alcohol,  furfuroL  methylamine,  pyrocatechin, 
and  small  quantities  of  empyreumatic  oils  and  resins.  2.  Tarry 
liquid,  containing  toluol,  xylol,  cumol,  mrthol,  mrsifylcnc,  pst'udorumol, 
phenol,  cresol,  guuiacol,  creosol,  phlorol,  and  inrthylcrcosol,  iiaphtludene, 
paraffin,  pyrene,  chrysene,  retene,  mesit.  Oases. — Carbon  dioxide,  car- 
bon monoxide,  marsh-gas,  acetylene,  ethylene,  propene,  and  othei-s.  The 
most  important  products  are  charcoal,  tar,  acetic  acid,  acetone, 
methyl  alcohol,  and  creosote.  Of  these,  charcoal  luus  been  consid- 
ered in  Part  IIL 
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ACIDUM  ACETICUM.  U.S.    Acetic  Acid 

A  liquid  composed  of  not  less  than  36  percent.,  by  weight,  of  absolute  Acetic 
Acid  [CII3.COOH  =  59.58],  and  about  64  percent,  of  water,  and  obtained  by  the 
oxidation  of  ethyl  alcohol  or  by  the  destructive  distillation  of  wood. 

Preparation. — The  be.st  acetic  acid  for  pharmaceutical  aud  medical 
uses  is  iu)\v  made  by  subjecting  oak  wood,  cut  into  small  billets,  to  a 
carefully  regulated  heat,  the  temperature  being  much  less  than  that  ne- 
cessary to  produce  charcoal.  The  distilled  aqueous  liquid  ( pyroligneous 
acid)  is  treated  with  soda  ash  and  the  resulting  sodium  acetate  decom- 
posed by  sulphuric  acid  and  the  acetic  acid  recovered  by  distillation. 
The  advantages  are  that  the  production  of  the  empyreumatic  sub- 
stances, which  constitute  the  most  objectionable  impurities  in  the  com- 
mercial acid,  is  largely  curtailed,  the  process  being  at  the  sjime  time 
more  economical,  as  the  residue  of  slightly  darkened  wood  is  more 
valuable  than  the  completely  charred  carbon  left  by  the  ordinary 
procevSS  (see  U.  S.  Dispensatory,  18th  edition,  page  16). 

Acetic  acid  is  also  made  by  distilling  vinegar^  a  liquid  made  by  the 
oxidation  of  dilute  alcoholic  liquids,  such  as  cider,  wine,  etc.  In 
Germany  acetic  acid  is  made  by  mixing  alcohol  with  water  in  the 
proportion  of  eight  parts  of  the  former  to  ninety-two  parts  of  the 
latter,  and  then  pouring  it  upon  beech  wood  shavings,  so  that  as  it 
trickles  through  it  is  oxidized  by  the  action  of  the  air  in  contact. 
Aldehyde  is  an  intermediate  product.  This  "  quick  vinegar"  process 
is  now  extensively  used  in  the  United  States. 

CaHeO    +    O   :=C2H40    +    H2O 

Alcohol  Oxygen     Aldehyde  Water 

C2H4O  +    O   =-C2H402 

Aldehyde       Oxygeu    Acetic  Acid 

or 
C2HeO  +  02  =  C2H4O2  +  H2O 

Alcohol         Oxygen        Acetic  Acid  Water 

Two  strengths  of  acetic  acid  are  found  in  commerce, — the  official 
acid,  (.%  i)ercent.)  which  luis  the  sp.  gr.  1.045  at  25°  C.  (77°  F.), 
and  the  No.  S  acid,  as  it  is  called,  (.'iO  i)ercent. )  wliich  is  still  used  ; 
the  latter  htus  thesp.  gr.  1.038  at  25°  (1  (77°  P.),  and  is  weaker  than 
the  ofTicial  acid.  It  is  termed  ''  No.  8"  l)ecause  it  was  formerly  used 
in  th«;  i)i()])ortion  of  one  part  in  eight  to  make  the  ordinary  diluted 
acetic  acid,  or  distilled  vinegar.  The  salts  of  acetic  acid  are  termed 
acetates;  they  are  all  soluble  in  water,  and  may  be  recognized  by 
heating  with  snl])hnric  acid,  when  the  odor  of  acetic  acid  will  l)e 
developed  ;  a  neutral  solution  of  an  acetate  is  colored  deeji  red  by 
a  solution  of  ferric  chloride,  and,  if  the  mixture  is  l>oiled,  a  brownish- 
red  oxyacetate  is  precipitated. 

Official  Description. — A  clear,  colorless  liquid. 

Odor,  Taste,  and  Reaction.— Strong,    vinegar-like  odor  ;  purely  ncid  taste ;  strongly  acid 

r<'ii''li<iri. 
Specific  Qravity.— Al.oul  \Mh  at  2h°  C.  (77°  F.). 
S<)lubility.— lIVi/'c.     Miticihlo  in  nil  proportion.*". 

.\/',,liiif.      Miscihlc  in  nil  proportions. 
Tests  for  Identity.— When  li.Mlcd,  the-  A.i.l  is  volntili/c,!  without  lenving  n  residue. 

On  ndilini' t.p  .\<-.li<'  Acid  enough  ntnnionin  wiitcr  to  nciilrnli/e  it  or  to  leave  the  Acid  in 
slight  cxcesH.  and  then  ferric  chloride  T.S.,  the  li(|nid  will  acquire  ft  blood-red  color, 
which  is  dischurged  by  strongly  acidulating  with  suljihuric  acid. 
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Impurities  and  Tests  for  impurities. — Copprr.    When  the  Acid  is  slightly  supcrsntumted 
with  aiumoniii,  tlie  liquiil  i^liould  not  have  a  bluish  tint. 

Other  fixed  inipiiriii'H.  Nor  siiould  nioro  than  O.ltl  percent,  of  residue  be  left  after 
evaporating  the  alkaline  liquid  on  a  water-bath. 

Heavy  metah.  Acetic  Acid  diluted  with  20  volumes  of  water  should  not  re(ij>ond  to  the 
Time-Limit  Test  for  henry  metnU  (see  U.  S.  P.  Test  No.  121,  Chap.  LXII). 

Sulphuric  mid.  Acetic  Acid  diluted  with  10  volumes  of  water  should  not  yield  a  precipi- 
tate or  turbidity  with  barium  chloride  T.S. 

Hydrochloric  acid.     Or  with  silver  nitrate  T.S. 

Forviic  or  sulphuroim  acidn.  If  5  C'c.  of  the  Acid  be  supersaturated  with  10  Cc.  of  am- 
monia water,  and  5  Cc.  of  tenth-normal  silver  nitrate  V^S.  be  added,  and  the  mixture 
boileil  one  or  two  minutes,  no  dark  deposit  should  be  produced. 

Limit  of  eiiipyreumatic  mibiitanceH.  When  the  Acid  is  slightly  supersaturated  with  potas- 
sium hydroxide  T.S.,  the  liquid  should  not  develop  a  smoky  odor  or  taste.  If  5  drops  of 
tenth-normal  potassium  permanganate  V.S.  be  mixed  with  2  Cc.  of  the  Acid,  previously 
diluted  with  10  Cc.  of  water,  and  contained  in  a  clean,  glass-stoppered  vial,  the  pink  tint 
should  not  change  to  brown  at  (»nce,  and  should  not  become  entirely  brown,  or  free  from 
pinkish-brown,  in  less  than  half  a  minute. 
Quantitative  Test. — If  10  <Jm.  of  Acetic  Acid  be  diluted  with  water  to  measure  100  Cc,  then 
S'J.ti  Cc.  of  this  solution  should  require  not  less  than  .36  Cc.  of  normal  i)otassium  hydrox- 
ide V.S.  for  neutralization  (each  Cc.  corresponding  to  1  percent,  of  absolute  Acetic  Acid), 
pbenolpbtbalein  T.S.  being  used  as  indicator. 

Uses. — Acetic  Acid  is  used  iii  pbarinacy  as  a  solvent  aud  men- 
struum, and  for  making  the  diluted  acetic  acid. 

ACIDUM   ACETICUM   DILUTUM.  U.S.     Diluted  Acetic  Acid 

It  should  contain  not  less  than  6  percent.,  by  weight,  of  absolute  Acetic  .Acid 
[CH3.COOH  -=  59.58],  and  about  9-4  percent,  of  water. 

Metric  Old  form 

•Acetic  Acid 100  Qm.  4  fl.  oz. 

Distilled  Water 500  Gm.  21  fl.  oz. 

To  make 600  Gm.  25  fl.  oz. 

Mix  them. 

Specific  Gravity.— About  1.009  at  25°  C.  (77°  F.). 

Impurities  and  Tests  for  Impurities. — It  should  respond  to  the  tests  of  purity  given  under 

A<idiiiii  Aceticitm. 
Quantitative  Test. — To  neutralize  23.8  Gm.  of  Diluted  Acetic  Acid  should  require  not  less 

than  24  Cc.  of  normal  potassium  hydroxide  V.S.  (each  Cc.  corresponding  to  0.25  percent. 

of  absolute  Acetic  Acid),  phenolphthalein  T.S.  being  used  as  indicator. 

Uses.— Diluted  acetic  acid  is  superior  to  vinegar  as  a  menstnuini, 
and  is  used  ollicially  because  of  its  greater  ])urity,  more  unifoini 
strength,  and  freedom  from  color.    The  dose  is  thirty  minims  (2  Cc. ). 

ACIDUM   ACETICUM  QLACIALE.  U.S.    Glacial  Acetic  Acid 

A  liquid  containinjj;  not  less  than  99  percent.,  by  weij^ht,  of  absolute  Acetic  Acid 
[CH3.COOH  =  59.58],  and  not  more  than  1  percent,  of  water. 

Preparation. — This  acid  (which  is  termed  ''glacial"  because  of  its 
glassy  appearance  at  low  temix'ratures)  is  made  by  fusing  carefully 
fifty-four  parts  of  pure  crystallized  sodium  acetate  ;  the  residue  is 
coarsely  powdered,  ]>]aced  in  a  retort,  mixed  with  forty  parts  of  ]Hire 
coucentrate<l  suli)huric  acid,  and  distilled;  the  distillate  is  ghu-ial 
acetic  acid. 

NaCaHgOa  +  TI2SO4   -  IICaTrgOa    (    NallSO^ 

Sodium  Acetate  Sii1|iliiiric  Glacial  Arctic  Aciil  Sixliiiiii 

Aiid  Alia  Siil|ihiit.' 

The  specific  gravity  of  glacial  acetic  acid  ( 100  percent. )  is  1.0172 
at  25°  C.  (77°  F. ),  and  tlie  specific  gravity  of  3J)  percent  acetic  acid 
is  nearly  the  same,  1.0473,  while  SO,  71),  78,  77,  and  76  percent,  acids 
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have  exactly  the  same  density.  It  will  thus  be  seen  that  specific 
gravity  cannot  be  relied  upon  as  a  criterion  for  strength.  The  glacial 
acid  may,  however,  be  distinguished  from  the  39  percent,  acid  by 
adding  10  percent,  of  water,  when,  if  the  density  increases,  the 
specimen  is  the  stronger  acid.  (See  Acetic  Acid  table,  U.  S.  P.,  8th 
Eev.) 

Official  Description. — A  clear,  colorless  liquid. 

Odor  and  Taste. — Strong,  vinegar-like  odor  ;  very  pungent,  acid  taste. 

Specific  Gravity.— Not  above  1.049  at  25°  C.  (77°  F.). 

Tests  for  Identity. — At  a  temperature  .somewhat  below  15°  C.  (59°  F.),  the  Acid  becomes  a 
crystalline  solid.  At  117°  to  118°  C.  (242.6°  to  244.4°  F.)  it  boils,  evolving  inflammable 
vapors. 
Glacial  Acetic  Acid  should  respond  to  the  tests  of  purity  given  under  Ackltim  Acetictim; 
but  the  tint  produced  by  the  addition  of  2  drops  of  tenth-normal  potassium  perman- 
ganate V.S.  to  2  Cc.  of  the  Acid  diluted  with  10  Cc.  of  water,  contained  in  a  clean,  glass- 
stoppered  bottle,  should  not  be  changed  to  brown  within  two  hours. 

Quantitative  Test. — Introduce  into  a  stoppered  weighing-bottle  3  Cc.  of  Glacial  Acetic  Acid 
and  weigh  accurately.  Dilute  the  Acid  with  50  Cc.  of  distilled  water  and  titrate  with 
normal  potassium  hydroxide  V.S.,  using  phenolphthalein  T.S.  as  indicator.  Multiply 
the  number  of  Cc.  of  the  normal  potassium  hydro.\ide  V.S.  consume<l,  by  5.958,  and  divide 
this  product  by  the  weight  of  the  Acid  taken  ;  the  quotient  represents  the  percentage 
of  absolute  Acetic  Acid  in  the  latter. 

Uses. — Glacial  acetic  acid  is  a  solvent  for  oil  of  lemon  and  other 
oils  ;  and,  medicinally,  it  is  a  caustic  and  vesicant  when  applied  ex- 
ternally.    It  is  often  sold  under  various  disguises  as  a  corn  solvent. 

ACIDUM  TRICHLORACETICUM.  U.S.    Trichloracetic  Acid 

HC2CI3O2  =  162.12 

A  monobasic  organic  acid  [CCI3.COOH],  usually  obtained  by  the  oxidation  of 
hydrated  chloral  with  nitric  acid.  It  should  be  kept  in  dark  amber-colored,  well- 
stoppered  bottles,  in  a  cool  place. 

This  acid,  discovered  by  Dumas  in  1838,  may  be  made  by  treating 
hydrated  chloral  with  three  times  its  volume  of  fuming  nitric  acid,  and 
placing  the  mixture  in  sunlight  until  the  red  fumes  have  disappeared  ; 
the  liquid  is  then  distilled,  and  the  portion  coming  over  at  195°  C. 
(383°  F. )  is  trichloracetic  acid,  which  is  then  crystallized. 

Official  Description. — White,  deliquescent,  rhoinbohedral  crystals. 

Odor  and  Reaction. — Slight  characteristic  odor;  acid  reactt»)n. 

Solubility. — Very  soluble  in  water,  alcohol,  and  ether.  The  aqueous  solution,  on  boiling,  is 
decomposed  with  the  formation  of  chloroform  and  carbon  dio.xide. 

Tests  for  Identity.— Heated  to  62°  ('.  (125.6°  F.)  it  melts,  and  at  195°  C.  (.383°  F.)  it  boils 
and  vaporizes  without  leaving  a  residue. 
On  beating  with  potassium  hydroxide  T.S.,  it  is  decomposed  with  the  formation  of  chloro- 
form and  potassium  carbonate. 
If  to  it.s  aqueous  solution  (1  in  10)  ferric  chloride  T.S.  be  added,  a  faint  reddish  color  is 
developeil. 

Quantitative  Test. — One  (4m.  when  ililutetl  with  50  Cc.  of  water  should  not  require  less  than 
6.1  (.'c.  of  normal  sodium  hydroxide  V.S.  for  neutralization,  phenolphthalein  T.S.  being 
used  as  indicator. 

Uses — This  acid  was  introduced  into  the  U.  S.  P.  (8th  Rev.)  ;  it  is 
used  as  a  caustic  in  solution  or  in  crystals. 

ACETONUM.   U.S.     Acetone 
A  li(inid  containintr  not  less  tiian  99  percent.,  by  weight,  of  absolute  Acetone 
[r)iiiiethyl-k«'t<»iH',  ('Il3.C<).(Ml3       r»7.<>l].     It  .should  be  kept  in  well-closed  ves- 
sels in  a  cool  pla(;e,  remote  from  lightw  or  (ire. 

Tliis  liquid  may  be  made  by  the  distillation  of  diy  calcium  acetate 
at  290°  C.  (5.54°  F. )  ;  it  is  also  foun<l  in  crude  wood  spirit  in  varying 
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proportions;  it  is  separated  from  nx'thyl  alcohol,  whifh  constitutes  the 
principal  bulk  in  the  wood  spirit,  with  difficulty,  because  methyl 
alcohol  boils  at  55.1°  C.  (131°  F.)  andaeetoneat  56.5°  C.  (133.7°  F.), 
the  difference  being  too  slight  to  use  fractional  distillation  with 
success. 

Official  Description. — A  transparent,  colorless,  mobile,  and  volatile  liquid. 

Odor,  Taste,  and  Reaction. — Characteristic  ethereal  odor ;  pungent,  sweetish  taste ;  neutral 
reaction. 

Specific  Gravity.— vSpecific  gravity  about  0.790  at  25°  C.  (77°  F.). 

Solubility. —  Wnter.     Miscible  in  all  proportions,  without  cloudine.ss. 
Alcohol.     Miscible. 
Other  Kiih-entfi.     Miscible  with  ether,  chloroform,  and  volatile  oils. 

Tests  for  Identity.— Tt  volatilizes  at  low  temperatures  and  boils  from  .5fi°  to  .57°  C.  (132.8°  to 
1.34.6°  F.).      It  is  inflammable  and  bmns  with  a  luminous  non-sooty  flame. 
If  50  Ce.  of  Acetone  be  evaporated  in  a  clean  glass  vessel  no  weighable  residue  should 
remain. 

Impurity  and  Test. — Limit  of  empyreumatic  substances.  If  20  Cc.  of  Acetone  contained  in 
a  clean  glass-stoppered  vial  be  mixed  with  0.1  Cc.  of  tenth-normal  potassium  perman- 
ganate V.8.,  the  pink  tint  produced  by  the  admixture  should  not  wholly  disappear  in 
less  than  15  minutes. 

Uses. — Acetone  is  used  a»s  a  solvent  in  the  preparation  of  oleoresins 
and  for  dissolving  fatty  bodies,  resins,  pyroxylin,  etc.  It  is  at  present 
largely  used  in  the  manufacture  of  chloroform. 

PIX  LIQUIDA.  U.S.    Tar 

A  product  obtained  by  the  destructive  distillation  of  the  wood  of  Pimai  pa- 
Iristris  Miller,  or  of  other  species  of  Pinus  (Fam.  Pinacex) . 

Tar  is  usually  obtained  as  a  by-product  in  the  manufacture  of  char- 
coal or  acetic  acid  (see  page  720). 

Official    Description. — Semiliquid,    viscid,   blackish-brown,    non-crystalline,    translucent   in 

thin  layers,  hccoming  granular  and  opaque  with  age. 
Odor,  Taste,  and  Reaction. — Odor  empyreumatic,  terebinthinate;    taste  sharp  and  empy- 
reumatic :   acid  reaction. 
Solubility. —  Water.     Heavier  than   water  and  slightly  soluble  in  it,  the  solution  being  of  a 
pale  yellowish-brown  color. 
Alcohol.     Miscible. 
Other  HolrentH.     Soluble  in  fixed  or  volatile  oils. 

Uses. — The  volatile  products  of  tar  are  expectorant,  and  tar  inha- 
lations are  often  used.  Externally,  tar  is  stimulating,  and  is  used  in 
skin  diseases. 

Official  Preparations 

Syrupus  Picis  Liquidas  Made  by  washing   5  (xm.  of  tar,  mixed  with   10  Gm.  of  sand  with 

Syrup  of  Tar  cold  water,   treating  the  residue   with  50  Ce.  of  alcohol,  tritu- 

rating with  10  (im.  of  magnesium  carbfinateand  50  Cim.  of  sugar, 
adding  400  Cc.  of  water,  stirring  occa.sionally  during  2  hours, 
filtering,  dissolving  SOO  <im.  of  sugar  in  the  filtrate,  and  adding 
sufticit'iit  water  l<>  make  1000  Cc.  (see  page  295).  Dose,  one  to 
two  rtuidra<dims  (4  to  H  Cc.) 
Unguentum  Picis  Liquidae  Made  by  mixing  500  (Jni.of  tar  with  1.50  (Jm.  of  yellow  wax  and 
Tar  Ointment  350  (»m.  of  lard,  .straining,  and  stirring  until  cold 

OLEUM  PICIS  LIQUID/G.  U.S.    Oil  of  Tar 
A  volatile  oil  distilled  from  tar. 

Official  Description. — An  almost  colorless  liquid  when  freshly  distilled,  but  soon  acquiring  a 

dark  reddish-brown  color. 
Odor,  Taste,  and  Reaction. — Strong,  tarry  odor  and  taste ;  acid  reaction  in  alcoholic  solution. 
Specific  Gravity.— About  0.892  at  25^  C.(77°  F.). 
Solubility.— ^1/coAo;.     Soluble. 
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Uses. — The  constituents  of  oil  of  tar  are  eonijilex  and  iinmerous ; 
tlie  residue  left  after  the  distiUation  of  tar  it^  bUwk  j)itrh.  The  oil  is 
prefened  to  tar  for  most  medicinal  uses,  because  the  insoluble  and 
inert  substances  lla^■e  been  sejiarated. 

OLEUM   CADINUM.  U.S.    Oil  of  Cade 

[Oil  of  Juniper  Tar    Oleum  Juniperi  Emi'yreumaticum] 

A  product  of  the  dry  distillation  of  the  wood  of  Juniperus  Oxycedrus  Lmn^ 
(Fam.  Conifer w) . 

Official  Description. — A  brownish  or  dark  brown,  clear,  thick  liquid. 

Odor,  Taste,  and  Reaction. — A  tarry  odor,  and  an  empyrcumatic,  burning,  somewhat  bitter 

taste.    Imparts  an  acici  reaction  to  water. 
Solubility. —  Water.     Almost  insoluble. 

Alcohol.     Partially  soluble. 

Other  solvents.     Completely  soluble  in  ether. 

Uses.^Its  uses  in  medicine  are  the  same  as  those  of  tar  and  oil  of 
tar  (see  page  723). 

CREOSOTUM.  U.S.    Creosote 

A  mixture  of  phenols  and  phenol  derivatives,  chiefly  guaiacol  and  oreosol, 
obtained  during  the  distillation  of  wood-tar,  preferably  of  that  derived  from  the 
beech,  FaguK  .nlmticd  Linne  or  Facjas  ferruginea  Alton  (Fam.  Fagacen). 

Preparation. — This  is  a  product  of  the  distillation  of  wood  tar,  con- 
sisting mainly  of  the  following  phenols  :  guaiacol,  or  oxi/cresol,  C7H8O2, 
boiling  at  200°  C.  (892°  F.')  ;  creosol,  CsHioOa,  boiling  at  217°  C. 
(422.6°  F.);  methi/l-creosol,  C9H12O2,  boiling  at  214°  C.  (417°  F.) 
to  218°  C.  (424.4°  F.)  ;  and  jMorol,  CsHioO,  boiling  at  219°  C. 
(426.2°  F.). 

The  loM'er  oily  layer  whicli  forms  in  the  distillate  from  wood  tar  is 
treated  with  potassium  carbonate  to  neutralize  the  acid  prcvsent.  Frac- 
tional distillation  is  now  resorted  to,  with  alternate  treatment  of  the 
distillate  with  sulphuric  acid  and  solution  of  potaasium  hydroxide  to 
separate  impuriti(\s  ;  the  li(iuid  is  linally  distilled,  and  the  portion 
coming  over  betAveen  205°  and  220°  C. '(401°  and  428°  F.)  is  con- 
sidered to  be  creosote.  Formerly  much  of  tlie  liquid  sold  for  and 
lalx'lled  '^  creosote"  in  the  market  was  im])ure  i>henol  (carbolic  acid), 
or  coal-tar  creosote.  In  view  of  the  extensive  use  of  wood  creosote  in 
large  doses  internally  in  ))hthisis,  the  liability  of  administering  alarge 
dose  of  phenol  and  causing  death  through  this  substitution  is  very 
great.  Phenol  may  l)e  distinguished  fiom  true  w(>od  creosote  by  the 
t«\sts  gi\-en  behnv.     The  odor  of  each  is  distinctive  and  characteristic. 

official  Description.— An  almost  colorless,  yellowish  (not  pinkish),  highly  refractive,  oily 
li(|«iil:   it  sliniilil  not  ticconic  brown  in  color  on  exposure  to  lij^ht. 

Odor,  Taste,  and  Reaction. — PenetmtinK,  smoky  odor;  burning,  caustic  ta.sto ;  neutral  or 
oiilv  fiiintiv  arid  rcMction. 

Specific  Clravity.— Not  below  1.078  at  2.')°  ('.  (77°  F.). 

Solubility.—  n-itrr.     Its  solution  in  about  110  |)arts  at  2b°  C.  (77°  l'\)  is  not  perfectly  dear. 
(till,  r  »nli.  Ills.     Soluble  in  all  jnoporfions  in  absolute  alcohol,  ether,  chioroforni,  carbon 
(|i-iilplii(|c,  ncctii'  iK'jil,  iiTiil  tixcil  ainl  vobit  lie  oils. 

Tests  for  Identity.- With  120  parts  of  hot  water  it  forms  a  clear  liqui<l,  which,  on  cooling, 
becomes  Inrbirl  frf>m  the  scjiaratiim  of  minute  r)ily  drops  (distinction  from,  ami  absence 
of,  both  phmiil  and  so-called  "  rntil-tnr  rrrnmilr").  The  tiltrnte  from  these  separated  oily 
globules  yields  a  redilish-brown  preciijitate  with  bromine  T.S.  (distinction  from  phmul 
anil  so-called  "  r,,ii/.l,ir  rrrnmilr,"  both  of  wliii'h  vicid  white  precipitates). 
When  distilled,  most  of  it  comes  over  between  2(l()°'and  220°  V.  (.■?92''  and  42H°  F.).  When 
cooled  to  — 20°  ('.  ( — 4°  F. ),  it  becomes  gelatinous,  but  does  not  soliilify  (difference  from 
phenol).     It  is  inflammable,  burning  with  a  luminous  smoky  flame. 
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On  stirring  together  equal  voluiiios  of  Creosote  ami  collodion  in  a  dry  test-tube,  no  perma- 
nent coaguluin  should  form  (dillerenee  from  phenol  and  so-called  "  coal-tar  creoHotr," 
and  limit  of  the  former). 

If  1  volume  of  Oeosote  be  mixed  with  1  volume  of  95  percent,  glycerin,  a  clear  mi.\ture 
will  result,  from  which  a  crcosotic  layer,  equal  to  or  greater  in  volume  than  the  Creosote 
employed,  will  separate  on  the  addition  of  one-fourth  volume  of  water  (difference  from, 
ami  limit  of,  jilnnolx). 

On  adding  to  1 0  Cc.  of  a  saturated  aqueous  solution  of  Creosote  1  drop  of  ferric  chloride  T.S., 
the  liquid  develops  a  clear  violet-blue  color,  which  is  very  transient ;  it  then  clouds  almost 
instantly,  the  color  pa.ssing  rapidly  from  a  grayish-green  into  a  muddy  brown,  with 
finally  the  formation  of  a  brown  precipitate  (difference  from  jj/itnol  and  so-called  "  coal- 
tiir  rreonoti',"  and  limit  of  the  former). 

If  1  Cc.  of  Creosote  be  mixed  with  10  Cc.  of  a  solution  of  potassium  hydroxide  in  absolute 
alcohol  (1  in  5),  a  solid  crystalline  mass  will  form  (difference  from  phenol  and  so-called 
"  conl-tai-  rreiixote,"  and  limit  of  the  former). 
Impurities  and  Tests  for  Impurities. — y[/,ni.ii<-f  nf  nciitnil  nlh.  Two  Cc.  of  Creosote  should 
require  not  less  than  10  Cc.  nor  more  than  18  Cc.  of  normal  sodium  hydroxide  V.H.  to 
jiroduce  a  clear,  pale  yellow  li(|iiid,  which  remains  unclouded  on  diluting  with  50  Cc.  of 
water. 

Casrulignol  and  some  other  hiyh-boiling  constituents  of  wood-tar.  If  1  Cc.  of  Creosote  be 
cautiously  and  gently  shaken  with  2  Cc.  of  petroleum  benzin  and  2  Cc.  of  freshly  prepared 
barium  hydroxide  T.S.  until  a  uniform  mixture  is  produced,  upon  complete  separation 
three  distinct  layers  are  visible,  the  middle  one  of  which  contains  the  Creosote,  unaltered 
in  appearance ;  while  the  petroleum  benzin  should  not  be  blue  or  muddy,  and  the  aqueous 
layer  should  not  have  acquired  a  red  tint. 

Uses — Creosote  is  a  powerful  antiseptic.  It  is  used  as  a  caustic 
application,  and  is  frequently  api)lie(l  ui^on  cotton  to  exposed  nerves 
in  teeth,  when  it  acts  as  a  local  anaesthetic  It  is  also  luemostatic 
when  applied  to  bleeding  surfaces.  In  the  form  of  creosote  water  it 
is  used  internally  to  check  nausea.  When  taken  internally,  undihited, 
and  in  large  doses,  it  is  a  powerful  poison.  The  administration  of 
mucilaginous  drinks,  and  the  prompt  evacuation  of  the  stomacli  by 
the  stomach  pump,  would  be  the  be^st  treatment,  no  antidote  to  ])«»i- 
souing  by  creosote  being  known.  In  phthisis  it  is  given  internally  in 
doses  of  fifteen  minims  (1  Cc. )  per  day. 

Official  Preparation 

Aqua  Creosoti  One  percent,  aqueous  solution  of  crecisote  (see  page  277).     Dose,  one  to  two 

Creosote  Water         fluidrachms  (4  to  8  Cc.) 


QUAIACOL.  U.S.     Quaiacol 

C7H8O2  =  123.13 

One  of  the  chief  constituents  [C6tf4  (OH)  (OCH3)  1  :  2]  of  creosote,  the  product 
from  beechwood-tar,  obtained  bv  collectinj;  and  purifviiifj;  the  fraction  f>f  ireosdte 
boiling  between  200°  and  205°  C.  (392°  and  401°  F.)  ;  or  prepared  synthetically 
from  either  catechol  by  methylatin<;,  or  from  ortho-anisidin  by  diazotizin^;  and 
boiling.  Guaiacol  should  be  preserved  in  andier-colored  bottles,  protected  from 
light. 

Official  Description.— A  colorless,  crvstalline  solid,  melting  at  28.5°  C.  (83..3°  F.),  or  a  color- 
less refractive  liquid,  b.>iling  at  205°  C.  (401°  F.). 

Odor. — Agri'(!able  aromatii^  odor. 

Specific  Gravity.— Of  liquid,  from  1.110  to  1.114  at  25°  C.  (77»  F.). 

Solubility.—  W<ii<r.     Soluble  in  53  i)arts  at  2.')°  C.  (77°  F.). 
Alriiho/.     In  all  projiortions. 
Othir  Hiilriiiis.     In  fHicr  in  ill!  iiroportions.  and  in  acetic  neitl  and  in  1  part  of  glycerin. 

Tests  for  Identity. — The  addition  of  ferric  chloride  T.S.  to  an  alcoh<dic  solution  of'Uuniacol 
( I  in  100)  causes  an  immeiliate  blue  color,  changing  to  emerald-green,  and  finally  becom- 
ing yellowish. 
If  2  Cc.  of  (iuaiacol  be  shaken  with  4  Cc.  of  petroleum  benzin.  the  mixture  should  sejm- 
rate,  on  stamling,  into  two  (listinct  layers.  Permanent  turbidity  or  failure  to  separate 
into  layers  indicates  the  ]>rcsQnce  of  im))urities. 

Impurities  and  Tests  for  Impurities. —  (Hhi  /n/i/nir^nhonn.     One  Cc.  of  (iuaiacol   should 
dissolve  in  2  Cc.  of  potassium   hydroxide  solution  (15  percent.),  when  heated,  and,  on 
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cooling,  the  mixture  should  congeal  to  a  nearly  white  mass.  Much  coloration  or  failure 
to  congeal  indicates  the  presence  of  imimrifios.  The  mass  thus  obtained  should  form  a 
clear  solution  with  20  volumes  of  water  (turbidity  indicates  oily  liydrocarhonii). 

Uses. — Guaiacol  is  used  internally  as  a  remedy  in  tuberculosis  in 
doses  of  five  to  ten  minims  (0.3  to  0.6  Cc. )  and  by  inhalation. 

QUAIACOLIS  CARBON  AS.  U.S.    Guaiacol  Carbonate 

(C7H7O)  2003  =  272.05 

A  guaiacol  derivative  [  (Cef  I4  (OCH3)  O)  2.CO] ,  obtained  by  the  action  of  carbonyl 
chloride  upon  sodium-guiacolate. 

Official  Description. — White,  crystalline  powder. 

Odor,  Taste,  and  Reaction. — Almost  odorless  and  tasteless;  neutral  reaction. 

Solubility. —  WHtcr.     Insoluble. 

Alrij/iol.     In  48  parts  at  25°  C.  (77°  F.)  ;  readily  soluble  in  hot  alcohol. 
Other  fiijlrente.     In  1.5  parts  of  chloroform  and  13  parts  of  ether  at  23°  C.  (77°  F.)  ;  readily 
soluble  in  benzene  ;  slightly  soluble  in  glycerin  and  fatty  oils. 
Tests  for  Identity.— When  heated  between  84*  and  87°  C.  (183.2°  and  188.6°  F.),  it  fuses. 
Guaiiicol  Carbonate  is  at  once  decomposed  when  treated  with  alcoholic  potassium  hydroxide 
T.S.,  and  from  the  solution  so  obtained  guaiacol  may  be  separated  on  the  addition  of  an 
acid. 
Impurity  and  Test. — Free  guaiacol.     An  alcoholic  solution   of  Guaiacol  Carbonate  should 
not  yield  a  bluish-green  color  on  the  addition  of  ferric  chloride  T.S. 

Uses. — Guaiacol  Carbonate,  known  also  as  duotal,  is  given  as  a 
remedy  in  tuberculosis  in  doses  of  eight  to  fifteen  grains  (0.5  to 
IGm.). 

Unofficial  Products  of  the  Destructive  Distillation  of  Cellulose  and  Allied 

Substances 

Acetophenone,  CsHsO,  or         Hypnotic.     Doee,  three  to  ten  grains  (0.2  to  0.6  tim.) 
CaHcCO.CHs 
Hj'pnone.         Phenyl-me- 
thyl-ketone 
Methyl   Alcohol,   CHsHO        It  occurs  among  the  products  of  the  dry  distillation  of  wood.    The 
Methylic  Alcohol  watery  liquid  is  separated  from  the  tar  and  distilled  ;  then  the 

Wood  Naphtha  first  portion  of  the  distillate  is  rectified  over  slaked  lime,  so  as 

Wood  Alcohol  to  remove  acid,  etc.,  and  the  product  treated  with  sulphuric  acid 

Pyroxylic  Spirit  to  remove  tar  and  neutralize  ammonia  ami  methylamine,  and, 

lastly,  redistilled.  It  is  a  colorless,  limpitl  liquid,  of  a  peculiar 
odor,  resembling  alcohol  an<l  acetic  ether,  and  of  a  warm  taste. 
It  is  a  good  solvent  for  volatile  oils,  fats,  and  many  resins. 
When  purified  it  is  designated  iu<  Columbian  Spirit,  and  al- 
though this  is  rectified  it  should  never  be  used  internally  ;  death 
and  permanent  blindni'ss  have  been  produced  through  the  ad- 
ministration of  methyl  alcohol.  The  practice  of  substituting 
any  form  of  this  liquid  for  ethyl  alcohol  in  pharmaceutical 
preparations  is  very  reprehensible 

Products  resulting  from  the  Natural  Decomposition  of  Cellulose 
and   Lignin  and  their  Derivatives 

Coal  is  fossil  fuel,  which  is  found  in  the  earth  at  various  depths, 
and  which  hits  l)een  fornu'd  by  the  decomposition  of  the  cellulose, 
lignin,  and  otiicr  constitiH'iits  of  vcg<^tablc  inattt'r  under  the  chaiiging 
intlucriccs  of  moisture,  tcuipcratuic,  ami  pressure  to  which  it  is  sub- 
ject4'(l.  The  (lil'lerences  in  the  structure  and  composition  of  coal  are 
iuidoubtedlv due  to  tlie  variati«»ns  in  these  inlbu-nces,  as  well  as  to 
the  alteiations  in  the  chai:ict<'r  (»f  the  vei;etal>le  sultstances. 

Coal  Tar.  -Many  valuabh-  compounds  have  Im'cii  contributed  by 
recent  researches  to  the  arts  and  nKMbcine  from  this  formeily  us«'less 
by-i-roduct.      Coal  tar  is  a  residue  left  after  the  dry  distillation   of 
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bituminous  coal  in  the  process  for  making  illuminatinjif  gas  (see  page 
110).  It  is  a  very  complex  substance ;  its  composition  varies  con- 
siderably with  the  temperature  at  which  the  distillation  of  the  coal 
is  effected,  the  yield  of  solid  bodies  and  of  gases  being  larger  when 
the  temperature  is  higher,  while  at  a  lower  temperature  the  liquid 
portion  of  the  tar  is  in  increased  amount.  When  coal  tar  is  submitted 
to  distillation  and  rectification,  it  yields  a  brown,  oily  liquid,  known 
technically  as  light  oil,  and  consisting  of  benzene,  toluene,  etc.  ;  then 
a  black  liquid,  dead  oil,  is  obtained,  which  contains  aniline,  naphtha- 
lene, phenol,  etc.  ;  the  residue  in  the  still  is  pitch,  sometimes  called 
asphalt.  New  j)roducts  are  continually  being  discovered  ;  the  principal 
constituents  may  be  arranged  in  three  classes. 

1.  Solids. — Naphthalene,  CjoHe;  methyl-naphthalene,  CnHio;  acetyl- 
naphthalene  and  acenaphthene,  C12H10  ;  fluorene,  CigHio  ;  anthracene 
and  phenanthrene,  C14H10 ;  pseudopheuanthrene,  CieHia ;  fluoranthene, 
CisHjo ;  methyl-anthracene,  CigHia ;  reteue,  CjsHis ;  chrysene,  CisHjs ; 
pyrene,  CieHio  ;  piceue,  C22H14  ;  benzerythrene,  C24H18  ;  and  carbazol, 

2.  Liquids. — These  may  be  neutral  hydrocarbons,  acids,  and  ethers 
of  the  same,  or  bases.  The  neutral  hydrocarbons  are  benzene,  CgHe  ; 
toluene,  C7H8  ;  methyl-toluene  and  iso-xylol,  CgHio  ;  pseudocumol  and 
mesitylene,  C9H12 ;  and  cymol,  C10H14.  The  acid  constituents  are 
phenol,  CeHeO ;  cresol ;  orthocresol,  paracresol,  and  metacresol,  C7H8O ; 
phlorol,  CgHioO  ;  rosc^lic  acid,  CaoHieOg  ;  pyrocatechin,  CeHeOa  ;  and 
creosote,  consisting  of  the  methyl  ethers  of  pyrocatechin  and  its 
homologues,  CvHgOa,  CsHioOa,  and  C9H12O2.  There  are  also  present, 
probably  iu  combination  with  the  ammonia  of  the  ammoniacal  liquor, 
acetic,  butyric,  carbonic,  hydrocyanic,  sulphocyanic,  and  hydrosul- 
phuric  acids.  The  bases  are  ammonia,  NH3  ;  methylamine,  CH3XH2  ; 
ethylamine,  €2115X112  ;  phenylamine,  CeHgXHa ;  pyridine,  CsHgX ; 
picoline,  CeHgN;  lutidine,  C7H9lSr;  collidine,  CgHnN;  leucoline,  CoH,^; 
iridoline,  C10H9N  ;  cryptidine,  CnHuN  ;  acridine,  C13H9X  ;  coridine, 
C10H15N  ;  rubidine,  CnHj,]^  ;  and  viridine,  Ci2Hi9N. 

3.  Gases. — («)  Illuminating  gases.  Acetylene,  C2H3 ;  ethylene,  C2H4 ; 
propylene,  CaHe ;  butylene,  (^Hg;  allylene,  C3H4;  crotonylene,  C4He ; 
terene,  CgHg  ;  and  vapors  of  IxMizene,  CeHe  ;  styrolene,  CgHg  ;  naph- 
thalene, CioHe ;  methyl-naphthalene,  CiiHio;  fluorene,  C13H10 ;  fluoran- 
thene, CibHio;  propyl,  (C3H7)2;  and  butyl,  (€4119)2. 

(6)  Heating  and  diluting  gases.  Hydrogen,  Ha ;  marsh -gas  (methane), 
CH^  ;  and  carbon  monoxide,  CO. 

(c)  Impurities.  Carbon  dioxide,  CO2  ;  ammonia,  NH3  ;  cyanogen, 
(CN)2;  methyl-cyanide,  CH3CN ;  sulphocyanic  acid,  CXSH ;  hydrogen 
sulphide,  HaS ;  carbon  disulphide,  CSg ;  carbon  oxysulphide,  COS ;  ami 
nitrogen,  Ng- 

NAPHTHALENUM.  U.S.     Naphthalene 

('ioH8=^  127.10 

[NAPnXALINUM,    PhARM.    1890      NaPHTAI,IN       NAPnTHAI.IN] 

A  hydrocarbon  obteined  from  coal-tar,  and  purified  by  crystallization.  It 
riiould  be  kept  in  well-stoppered,  amber-colored  bottles. 

On  subjecting  coal  tar  to  distillation  this  substance  passes  over  into 
the  condensing  vessels  immediately  after  the  naphtha. 
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Official  Description. — Colorless,  shining,  transparent  laminae  ;  slowly  volatilized  on  exposure 

to  :(ir  :   I'V  oximsure  to  light  acquiring  a  bVownish  color. 
Odor,  Taste,  and  Reaction. — Strong,  characteristic  odor  resembling  that  of  coal-tar ;  burning, 

;iromatic  ta^ste  ;  neutral  to  litmus  paper  moistened  with  alcohol. 
Solubility. —  Water.     Insoluble  in  water,  but  when  boiled  with  it,  the  water  acquires  a  faint 

odor  and  taste. 
Alcohol.     Soluble  in  1.3  parts  of  alcohol  at  25°  C.  (77°  F.),  and  very  soluble  in  boiling  alcohol. 
Other  solvents.     Very  soluble  in  ether,  chloroform,  carbon  disulphide,  and  fixed  or  volatile 

oils. 
Tests  for  identity. — Naphthalene  volatilizes  slowly  at  ordinary  temperatures,  but   rapidly 

when  heated.     It  also  volatilizes  with  the  vapors  of  water  or" alcohol.     At  80°  C.  (176°  F.) 

it  melts,  and  at  218°  C.  (424.4°  F.)  it  boils.     Its  vapor  is  inflammable,  burning  with  a 

luminous  but  smoky  flame.     When  ignited,  it  is  consumed,  leaving  no  residue. 
Impurities  and  Tests  for  Impurities.— /mpurities  derived  from  eoul-tnr.    On  shaking  a 

small  iMirtiun  of  ii.iplithalcne  with  ninccntrated  sulphuric  aciil,  the  acid  should  remain 

colorless,  and  shou'd  nut  acquire  more  than  a  pale  reddish  tint  if  the  mi.xture  be  heated 

for  five  minutes  on  a  water-bath. 

Uses. — ISTaphthalene,  or  coal  tar  campJior,  is  used  almost  exelnsively 
as  an  inseoticide,  to  prevent  the  ravages  of  moths  in  woollen  clothing. 
For  this  purpose  it  has  to  a  large  extent  replaced  camphor.  It  is 
occasionally  given  internally  in  dose«  of  two  grains  (0.12  Gm. ). 

BETANAPHTHOL.  U.S.    Betanaphthol 

C10II7OH  =  142.98 

[Naphtol,  Piiarm.  1890] 

A  monatomic  phenol  occurring  in  coal-tar,  bat  usually  prepared  from  naptha- 
lene.    Betanaphthol  should  be  kept  in  dark  amber-coloreil,  well-stoppered  bottles. 

WTien  naphthalene  is  digested  with  fuming  sulphuric  acid,  two  aeids 
maybe  obtained  ;  at  a  temperature  of  80°  to  90°  C.  (17()°  to  194°  F.) 
alphanaphthaleiie  sulphonic  acid  is  chiefly  formed,  but  at  200°  C. 
(302°  F. )  the  beta  variety  is  the  principal  product,  and  when  this 
latter  acid  is  fused  with  an  alkali  hydroxide  and  hydrochloric  acid 
added,  the  ofticial  compound,  betanaphthol,  is  liberated. 

Official  Description. — Colorless  or  pale  buH'-colored,  shining  crystalline  laminae  or  a  white  or 

yellowish-wliitc  crystalline  powder  ;  permanent  in  the  air. 
Odor,  Taste,  and  Reaction. — Faint,  phenol-like  odor;  sharp  and  pungent  but  not  persistent 

ta.ste  ;   neutral  reaction. 
Solubility.—  W'nier.     In  iUiout  950  parts  at  25°  C.  (77°  F.) ;  in  about  75  parts  of  boiling  water. 

Mmhol.     In  O.fil  jtart  at  25°  C.  (77°  F.)  ;  very  .soluble  in  boiling  alcohol. 

OiIk  r  Kotriiils.      Kasilv  in  ether,  chloroform,  or  solutions  of  alkali  hvdroxides. 
Tests  for  Identity.— l!ct;.n!.i>lith.. I  melts  at  122°  ('.  (251.6°  K.)  and  boils  at  286°  C.  (546.8° 
F.).      It  sublimes  readily  when  heated  ;  when  in  alcoholic  or  aqueous  solution,  it  is  vola- 
tilized with  the  vapor  of  alcohol  or  water.     t)n  ignition  it  leaves  no  residue. 

A  cold  saturated  aqueous  solution  of  Hetanaphthol  when  mixed  with  ammonia  water  exhibits 
a  faint  bluish  fluorescence. 

On  ad<liiig  about  0.1  (iiii.  of  l!etanai)hthol  to  about  5  Cc.  of  an  aqueous  solution  of  potassium 
hydroxide  (1  in  4),  (hen  about  1  Ce.  of  chloroform,  and  gently  warming  the  mixture, 
the  aquer>uH  layer  will  acquire  a  blue  tint,  changing  afterwards  to  green  and  brown. 

Ferric  chloriile  '['.S.  c-olors  an   a<|ueous  solution   greenish,  and  after  siune  time  causes  the 
scjiaration  of  white  flakes,  which  turn  brown  upon  the  application  of  heat. 
Impurities  and  Tests  for  Impurities. —  Xojdiiholiur.     Hetanaphthol  should  dissolve  in  50 
parts  of  ainiiionia  water  without  leaving  a  residue. 

Other  ori/iuiic  iiiipitrities.  The  above  .solution  should  not  have  a  deeper  color  than  pale 
yellow. 

IHslinrtion  from,  ixnd  rilisenrr  of,  aluhnnnphlhol.  An  aqueous  solution  of  Betanaphthol  on 
the  addition  of  chlorinated  lime  snould  show  a  pale  yellow  color  anil  not  a  dark  violet. 

Distinrtion  from,  iiiiil  nltsenrr  of',  iil/>hiiiiojihlhol,  irhiih  produces  an  iiiteiiseli/  riidel  color. 
An  aqueous  .Moiution  of  I'etannj)hthol  on  the  a<ldition  of  a  few  drops  of  iodine  T.S.,  fol- 
lowed by  soilium  hydroxide  T.S.  in  excess,  should  show  no  color. 

Uses. — B<>taii;iplillK)I  is  used  ;is  an  :mti.se])tic  in  skin  diseases.  It 
retards  tlie  growth  of  bacteria,  ami  lias  l>ccn  given  internally  in  doses 
of  three  to  five  grains  (0.2  to  0.3  Gm. ). 
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CRESOL.  U.S.    Cresol 

C7II7.OH  =  107.25 

A  mixture  [C6H4(CH3)0H]  of  the  three  isomeric  Cresols  obtained  from  coal- 
tar,  freed  from  phenol,  hydrocarbons,  and  water.  It  should  be  preserved  in 
amber-colored  bottles,  protected  from  light. 

Soon  aft«-  the  introduction  of  carbolic  acid  (phenol)  into  use  as  an 
antiseptic  it  wa,s  discovered  that  some  of  the  homologous  constitu- 
ents of  crude  carbolic  acid  were  more  active  than  tlie  phenol  which 
it  contained.  Cresol  or  cresylic  acid,  as  it  was  then  chilled,  was  the 
most  important  among  these,  and  experience  has  developed  its  value. 
Official  ci-esol  consists  of  a  mixture  of  three  isomers  existing  accord- 
ing to  Schulze  in  coal-tar  api)roximately  in  the  proportion  of  40  per- 
cent, of  metacresol,  85  percent.  o(  orthocrcsol,  and  25  percent,  oi para- 
cresol.  Cresol  has  a  liigher  boiling  i)oint  than  j^henol  and  is  separated 
from  it  by  fractional  distillation.  It  was  introduced  into  the  U.  S.  P. 
(8th  Eev.). 

Official  Description. — A  colorless  or  straw-colored  refractive  liquid,  turning  yellowish-brown 

on  prolonged  exposure  to  light. 
Odor. — Phenol-like  odor. 

Specific  Gravity.— From  1.036  to  1.038  at  25°  C.  (77  °F.). 
Solubility.— ir<(^/-.     Soluble  in  60  parts  at  25°  C.  (77  °¥.). 
Alcohid.     Misciblcin  all  proportions. 
Other  HolventH.     Misciblc  in   all  proportions  with  petroleum  benzin,  benzene,  ether,  and 

glycerin;  niisciblo  with  alkaJi  hydro.xide  solutions. 
Test  for  Identity.— When  distilled,  90  percent,  of  the  Cresol  should  boil  between  195°  and  205° 

('.  (383°  an.l4ni°  F.). 
Impurities  and  Tests  for  Impurities. — Ahnence  of,or  limit  of,  hydrocmhonH.     If  1  Cc.  of 

Cresol   be  mixed  with  1    ('<•.   of  an  aqueous  solution  of  sodium  hydroxide  (1  in  10),  it 

should  dissolve  with  no  apprecial)lc  liquicl  residue. 

Uses. — Cresol  is  antiseptic  and  resembles  phenol  in  its  medical 
properties,  but  owing  to  its  greater  insolubility  in  water  is  nearly 
always  emjiloyed  in  combination  with  alkalies  associated  with  fatty 
bodies,  or  soaps.  (See  Liquor  CresolLs  Compositus,  page  280).  The 
dose  is  five  minims  (0.3  Co.). 


LIQUOR  CRESOLIS  COMPOSITUS.  U.S.    Compound  Solution  of  Cresol 

Mitric  old  form 

*  Cresol      500  Qm.  8  oz.  av. 

Linseed  Oil 350  Qm.  5  oz.  av.  260  gr. 

Potassium  Hydroxide 80  Gm.  1  oz.  av.  122  gr. 

Water,  a  suflicicut  (luantity, 

To  make 1000  Qm.  16  oz.  av. 

Dissolve  the  Potassium  llydi-oxide  in  50  Gm.  [old  form  <>  <lr:i<'hms] 
of  Water  in  a  tared  dish,  add  the  Linseed  Oil,  and  mix  thoroughly. 
Then  add  the  Cresol  a ud  stir,  until  a  clear  solution  is  ])rodu«'ed.  and 
finally  sufficient  Water  to  make  the  finished  product  weigh  1000  Gm. 
[old  form  16  oz.  av.]. 

This  liquid  has  been  introduced  into  the  U.  S.  P.  (8th  Rev.")  to 
supply  a  need  for  an  antiseptic  solution,  which  will  readily  mix  with 
water,  it  closely  resembles  hifioJ,  creoJin,  mJrroJ,  and  solutol.  If  a 
few  drops  of  freshly  ]n-ei)ared  compound  solution  of  cresol  added  to 
four  tluidounces  of  water  ]troduces  a  cloudy  solution  it  will  usually  be 
found  that  after  the  compound  solution  has  been  allowed  to  stand  sev- 
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eral  hours  there  will  then  be  no  difficulty  in  forming  a  clear  solution 
with  water,  the  cresol  used  must  comply  with  the  official  tests  given 
under  cresol. 

Uses. — Compound  solution  of  cresol  is  a  valuable  antiseptic  solu- 
tion for  local  applications.  It  is  sometimes  used  internally  in  doses 
of  five  to  ten  minims  (0.3  to  0.6  Co.). 

PHENOL.  U.S.     Phenol 

CeHsOH  =  93.34 

[AcinuM  Carbolicim,  Pharm.  1890    Carbolic  Acid] 

Hydroxybenzene,  obtained  either  from  coal-tar  by  fractional  distillation  and 
subsequent  purification,  or  made  synthetically.  It  should  contain,  when  assayed 
by  the  process  given  below,  not  less  than  96  percent,  of  absolute  Phenol.  It  should 
be  kept  in  dark  amber-colored,  well-stoppered  bottles. 

Preparation — This  valuable  product  is  properly  termed  phenol, 
and  it  belongs  to  a  well  marked  class  of  hydrocarbons  of  which  it  is 
the  type.  It  is  made  by  distilling  crude  carbolic  acid,  and  separating 
and  purifying  the  distillate  by  repeated  crystallizations.  When  per- 
fectly pm-e,  phenol  is  devoid  of  the  odor  of  creosote,  but  it  has  a 
peculiar  aromatic  odor,  which  is  not  disagreeable.  Crystallized 
Phenol,  as  found  commercially,  is  much  purer  than  the  liquid  forms, 
and  has  the  advantage  that  it  may  be  transported  in  cans  or  bottles 
without  risk  of  loss  by  leakage.  (See  Phenol  Liquefactum,  page 
731). 

Official  Description. — Colorle.ss.  interlaced,  or  separate  needle-shaped  crystals,  or  a  white, 

orystallini'  ma.'ss.  sometimes  acquiring  a  reddish  tint. 
Odor,  Taste,  and  Reaction. — Charncteristic,  somewhat  aromatic  odor ;  when  copiously  diluted 
with  water  it  has  a  sweetish  taste,  with  a  slightly  burning  after-ta^te,  and  when  undi- 
luted, cauterizes  and  whitens  the  skin  and  mucous  membrane;  faintly  acid  reaction. 
Solubility. —  Wnter.     In  19.6  parts  at  25°  C.   (77°  F.),  varying  according  to  the  degree  of 
hydration. 

Al'-iihnl.     Very  soluble. 

Othrr  KolrrntK.  Very  soluble  in  ether,  chloroform,  benzene,  carbon  disulphide,  glycerin, 
fixed  and  volatile  oils  ;  almost  msolubic  in  petroleum  benzin. 
Tests  for  Identity. — When  gently  heated,  Phenol  melts,  forming  a  highly  refractive  liquid. 
It  is  also  liquefied  by  the  addition  of  ab<iut  S  percent,  of  water.  If  the  Phenol  be  lique- 
fied by  a  gentle  heat,  and  then  slowly  cooled  under  constant  stirring,  until  it  is  partly 
recrystnllized,  the  semi-liquid  mass  should  have  a  temperature  (remaining  stationary  for 
a  short  time)  not  lower  than  39°C.  (in2.2°K.). 

Phenol  should  have  a  boiling  point  from  178°  to  1S2°  C.  (352.4°  to  .359.6°  F.). 

When  heated  upon  a  wafer-bath,  it  should  be  volatilized  without  leaving  a  residue.  The 
vapor  is  inflammable. 

Phenol  is  faintly  acid  to  blue  litmus  paper. 

Its  aqueous  solution  yicMs,  with  bromine  water,  a  white  precipitate  of  tribromphenol, 
which  at  first  reijissolves,  but  bccouic.'i  permanent  as  more  of  the  reagent  is  added,  and 
appears  crystalline  when  viewed  under  the  microscope. 

On  adding  to  10  Cc.  of  an  aqueous  solution  of  Phenol  (1  in  100)  1  drop  of  ferric  chloride 
T.S..  the  liquid  acquires  a  violet-blue  color. 
Impurity  and  Test. —  CrmKotr  anH  rrmnl.  One  volume  of  cold,  liquefied  Phenol  (rendered 
liquid  by  the  adclition  of  H  percent,  of  water)  forms,  with  1  volume  of  glycerin,  a  clear 
liquid  which  is  not  rendered  turbid  by  the  addition  of  3  volumes  of  water. 
Assay. — Dissolve  1.556  (tm.  of  the  Phenol  to  be  valued  in  a  sufficient  quantitv  of  water  to  make 
1000  (V.  .  Transfer  25  (V.  of  this  solution  (containing  O.0:W<.t  (im.  of  Phenol)  to  a  gla.«s- 
stoppered  bottle  having  a  capacity  of  about  200  Cc.,  iii|<l  .SO  ("c.  of  tenth-normal  bromine 
V.S.,  then  5  Cc.  of  hydrochloric  acid,  and  immediately  insert  the  stopper.  Shake  the 
bottle  repeafHIy  <luring  half  an  hour,  then  remove  the  stopper  just  sufficiently  to  intro- 
duce quickly  5  i'c.  of  an  aqueous  solution  of  pota.ssium  ioilicle  (1  in  5),  being  careful  that 
no  bromine  vapor  escapes,  and  iimncdiately  stopper  the  bottle.  Shake  the  latter  thor- 
oughly, remove  the  stojipcr  anil  rinse  it  and  the  neck  of  the  bottle  with  a  little  wafer,  so 
that  the  washings  may  flow  info  the  bottle,  and  then  add  1  O.  of  chloroform  anrl  shake 
well.     Add,  from  a  burette,  tenth-normal  sodium  thiosulphate  V.S.,  until  the  iodine  tint 
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i»  exactly  discharged,  and  does  not  reappear  after  thorough  agitation.  Note  the  number 
of  re.  of  tenth-normal  sodium  thioHulphate  V.S.  consuincd  (which  should  not  exceed  6 
Ccj.  The  percentage  of  absolute  I'henol  is  found  by  subtracting  the  number  of  «Jc.  of 
tenth-normal  sodium  thiosulphatc  V.S.  used,  from  .'JO  (the  number  of  Cc.  of  bromine  V.8. 
originally  added),  and  multiplying  the  remainder  by  4. 

Uses. — Plienol  is  unquestionably  the  most  largely  used  antiseptic, 
and  because  of  this  fact  great  caution  must  be  observed  in  dispensing 
it,  as  it  is  employed  more  frequently  f(^r  suicidal  purposes  than  any 
other  poison  ;  when  appli»'d  to  the  skin  or  mucous  membrane,  it  cau- 
terizes and  produces  blanching  ;  alcohol  applied  at  once  U)  the  cauter- 
ized part  causes  the  disiippearance  of  the  white  spots.  Alcohol  has 
been  used  successfully  in  the  treatment  of  poisoning  by  ' '  carbolic  acid' ' 
after  it  has  been  swallowed  ;  the  stomach  pump  should  also  be  em- 
ployed, as  vomiting  is  rendered  almost  impossible  owing  to  the  be- 
numbing influence  of  the  poison.     The  dose  is  one  grain  (0.065  Gm.} 

Official  Preparations 

Phenol  Liquefactum  Made  by  melting  phenol,  adding  10  percent,  of  water  to  the  liquid, 

Liquefied  Phenol  and  mixing  (see  page  731) 

Unguentum  Phenolis  Made  by  melting  97  Om.  of  White  Petrolatum,  adding  3  Om.  of 

Ointment  of  Phenol  phenol,  and  stirring  until  cold  (see  page  1266) 

PHENOL  LIQUEFACTUM.  U.S.    Liquefied  F>henol 

A  liquid  composed  of  not  le.ss  than  86.4  percent.,  by  weight,  of  absolute  Phenol 
[CeHeOH  ==  93.84],  and  about  13.6  percent.,  by  weight,  of  water. 

*  Phenol,  a  convenient  quantity 
Distilled  Water,  a  sufficient  quantity 

Liquefy  the  Phenol  by  placing  the  unstoppered  container  in  a 
water-bath,  and  apply  heat  gradually  until  the  crystals  have  melted  ; 
transfer  the  liquid  to  a  tared  vessel  and  weigh  ;  then  add  for  each  9 
Gm.  [old  form  9  oz.  av.]  of  Phenol  1  Gm.  [old  form  1  oz.  av.]  of 
Distilled  Water  and  mix  thoroughly.  It  should  be  kept  in  dark 
amber- colored,  well-stoppered  bottles. 

Official  Description. — A  colorless  liquid,  which  may  develop  a  slight  reddish  tint  upon  keep- 
ing. 
Odor,  Taste,  and  Reaction. — Characteristic,  somewhat  aromatic  odor,  and  when  copiously 
diluted  with  water,  a  sweetish  taste  with  a  slightly  burning  after-taste,  and  when  undi- 
luted, cauterizing  and  whitening  the  skin  and  mucous  membrane. 
Specific  Qravity.— About  1.065  at  25°  C.  (77°  F.). 
Solubility.—  W<tier.     In  12  parts  at  25°  C.  (77°  F.). 
Alidhol.     Mi.scible  in  all  proportions. 

Other  HiilrentH.     Miscible  in  all  proportions  with  ether  and  glycerin. 
Tests  for  Identity. — (Jne  part  of  Liquefied  Phenol    acquires  a   permanent  cloudiness  when 
mixed  respectively  with  2  parts  of  chloroform,  1.5  parts  of  benzene,  2.5  parts  of  carbon 
disulphide,  2  parts  of  oil  of  turpentine,  or  2.5  parts  of  olive  oil. 
Liquefied   Phenol  begins  to  crystallize  when  the  temperature  of  the  liquid  is  lowered  to 

about  13.5°  C.  (56.3°  F.). 
When  heated.  Liquefied  Phenol  begin.s  to  boil  at  about  115°  C.  (2.39°  F.),  and  upon  con- 
tinuing the  heat  the  boiling  point   rises;    it  should  not  e.xceed   188°  C.  (370.4°  F.). 
When  thus  deprived  of  water,  it  should  respond  to  the  tests  given  under  fhvnul. 

Uses. — Liquefied  phenol  wius  introduced  intotlu*!!.  S.  P.  (SthRev. ) 
to  furnish  a  uniform  and  convenient  method  of  using  i)hrnol  in  a  con- 
centrated liquid  form,  the  ])i:u'ti('e  of  adding  10  percent,  of  watt'r  to 
crystallized  phenol  luus  long  been  used,  this  liquid  bring  often  more 
convenient  for  compounding  ju-e.sciiptions  than  the  cry.stals  ;  allow 
ance  must  of  course  be  made  for  the  presence  of  10  percent,  of  water. 
The  dose  is  one  minim  (0.05  Cc. ). 

Official  Preparation 

Glyceritum  Phenolis       Made  by  mixing  20  t'c.  of  liquetied  phenol  with  80  Cc.  of  glycerin  (see 
Glycerite  of  Phenol         page  306) 
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THYMOL.  U.S.    Thymol 
C10H14O  =  148.98 

-  A  phenol  [C6H3(CH3)  (OH)  (C3H7)  1:3:4]  occurring  in  the  volatile  oil  of  Jliy- 
mua  vulgaris  Linne,  and  in  some  other  volatile  oils.  It  should  be  kept  in  well- 
stoppered  bottles. 

Preparation. — Thymol  h;us  been  made  syuthetically  and  is  obtained 
from  the  volatile  oils  of  several  plants  l)y  fractional  distillation,  by 
which  terpenes  are  separated.  The  portion  distilling  above  190°  C. 
(374°  F. )  is  collected,  agitated  with  solution  of  sodium  hydroxide  to 
separate  more  of  the  terpenes,  and  cooled  ;  the  compound  of  thymol 
with  sodium  hydroxide  is  then  decomposed  by  hydrochloric  acid. 
Thymol  is  recrystallized  from  an  alcoholic  solution.  It  has  been 
obtained  from  Motmrda  didyma  Linn.,  31.  punctata,  Amnii  copticum, 
Ocyinum  basiliciwi,  and  Ftychotis  ajowan.  The  i)henol  of  the  oil  of 
Thymus  serpyllum  Linn,  closely  resembles  thymol,  but  differs  from  it 
in  not  congealing  at  10°  C.  (50°  F.),  in  its  solution  in  diluted  alcohol 
turning  green  with  ferric  chloride,  and  in  the  potassium  salt  with  its 
sulpho-acid  being  amorj)hous. 

Official  Description, — Large,  colorless,  translucent,  rhombic  prisms. 

Odor  and  Taste. — Aromatic,   thj'me-like  odor,  and  a  pungent,   aromatic  taste,  with  a  very 

slight  caustic  effect  upon  the  lips. 
Specific  Gravity.— As  a  solid,  1.030  at  25°  C.  (77°  F.),  but  when  liquefied  by  fusion  it  is 

lighter  than  water. 
Solubility.—  Water.     In  about  1100  parts  at  25°  C.  (77°  F.). 
Alcohol.     In  less  than  its  own  weight  of  alcohol. 

Other  solvents.     In  less  than  its  own  weight  of  ether  or  chloroform  ;  in  glacial  acetic  acid 
and  fixed  and  volatile  oils. 
Tests  for  Identity.— It  melts  at  50°  to  51°  C  (122°  to  12.".. 8°  F.),  remaining  liquid  at  con- 
siderably lower  temperatures.    When  triturated  with  about  equal  quantities  of  camphor, 
menthol,  or  hydrated  chloral,  it  liquefies. 
Its  alcoholic  solution  is  optically  inactive. 

If  a  very  small  crystal  of  Thymol  be  dissolved  in  1  Cc.  of  glacial  acetic  acid,  and  then  6 
drops  of  .sulphuric  acid  and  1  drop  of  nitric  acid  be  added,  the  liquid  will  assume  by  re- 
flected light  a  deep  bluish-green  color. 
If  1  Gm.  of  Thymol  be  heated  in  a  test-tube,  in  a  water-bath,  with  5  Cc.  of  a  10  percent, 
solution  of  sodium  hydroxide,  a  clear,  colorless,  or  very  slightly  reddish  solution  should 
be  formed,  which  becomes  darker  on  standing,  but  witliout  the  separation  of  oily  drops. 
If  to  this  solution  a  few  drops  of  chloroform  be  added  and  the  mixture  agitated,  a  violet 

color  will  be  produced. 
An  alcoholic  solution  of  Thymol  should  not  be  colored  by  ferric  chloride  T.S. 
Impurity   and    Test.  —  fnorymiic  impuritirs.     When  a  crystal  of  Thymol  is  heated  in  an  open 
ilisli,  fir  in  a  watch-glass,  on  a  water-bath,  it  should  gradually  volntilize,  leaving  no  resi- 
due. 

Uses. — Thymol  is  a  valuable  antiseptic,  and  may  \>e  used  foi-  the 
same  ])ur])os('S  as  i)henol.  It  is  used  in  ])i'cpaiing  cnlai^lasm  of  kao- 
lin and  anlisci)ti<'  solution.  It  li(|n('fics  if  lrituiatc<l  with  an  equal 
amount  of  hydrat<Ml  chloral,  menthol,  or  canii)!!!)!',  and  some  other 
substances.     Dose  two  grains  (0.12  (im.  ). 

THYMOLIS  lODFDUM.  U.S.    Thymol  Iodide 

('2oH24<)al2    ^545.76 

Dithymol-diiodidt!  [  (('en2.CIl3.('3n7.()I)a],  (tbUuMcd  by  the  condensation  of 
two  nioliTuleH  of  thymol  and  the  intnxUu'tion  of  two  atoms  of  iodini'  into  the 
phenoli*;  jjroiips  of  tin-  thymol  ;  it  contains  when  tlried  over  sulphuric  acid  45  per- 
cent, of  ioi  line.  Thyiiiiil  lodidn  should  In-  kept  in  amber-colored  vials,  prot^'cteil 
Irom  til*'  liKlft. 

It  may  Ik;  made  l)y  adding  tliymol  disNolvi'd  in  sodium  hy<lroxi(le 
solution  to  au  aqueous  solution  of  iodine  and  potassium  iodide. 
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Official  Description. — A  bright,  chocolate-oolored,  or  reddish-yellow,  bulky  powder. 
Odor. — Very  slij^ht,  anmuitic  odor. 
Solubility.—  W<il>r.      Jusoluble. 

Akohol.     Slightly  .soluble  sit  25°C'.  (77°F.). 

Other  DolventH.     Insoluble  in  glycerin  ;  readily  soluble  in  ether,  chloroform,  collodion,  and 
in  fixed  and  volatile  oils,  leaving  a  slight  residue.    It  is  not  soluble  in  solution  of  sodium 
hydro.xide,  either  cold  or  warm. 
Tests  for  Identity. — It  is  decomposed  when  heated  to  the  melting  point. 

When  heated  with  concentrated  sulphuric  acid,  it  is  decomposed  with  the  separation  of 

iodine. 

impurities  and  Tests  for  Impurities. — Limit  nf  iriifo</r,i  Snltn.    If  0.1  (!in.  be  shaken  with 

20  Co.  of  water,  tlir  mixture,  on  filtering,  will  yield  a  filtrate  which  should  not  become 

more  than  opalesccul  on  the  addition  of  nitric  acid  and  silver  nitrate  T.S. 

Alkalies.     If  0.5  (im.  be  shaken  with  10  Cc.  of  water,  and  the  mixture  filtered,  no  blue 

color  should  be  imparted  by  the  filtrate  to  re<l  litmus  paper. 
Free  iodine.     If  0..5  (im.  be  shaken  with  10  Cc.  of  water,  and  the  mixture  filtered,  the  fil- 
trate should  not  be  colored  blue  upon  the  addition  of  starch  T.S. 
Limit  of  axil.     If  0.1  (Jm.  of  Thymol  Iodide  be  thoroughly  ignited  in  a  porcelain  crucible, 
it  should  leave  not  more  than  0.003  Gm.  of  residue. 

Uses. — Thymol  iodide  or  aristol  is  used  in  antiseptic  surgery  as  a 
substitute  for  iodoform,  and  avS  an  external  application. to  ulcerations 
and  various  skin  affections. 

RESORCINOL.  U.S.    Resorcinol 

C6II6O2  =  109.22 

[Resorcinum,  Pharm.  1890     Resorcin] 

A  diatomic  phenol  [metadihydroxybenzene,  CeH4(0H)2  1  :  3]  obtained  usually 
by  the  reaction  of  fused  sodium  hydroxide  upon  sodium  metabenzenedisulpho- 
nate.     Resorcinol  should  be  kept  in  dark  amber-colored  vials. 

Preparation. — Resorcinol  is  usually  prepared  by  fusing  sodium  meta- 
benzenedisulphonate  with  sodium  hydroxide ;  it  may  be  made  in  several 
other  ways, — by  the  destructive  distillation  of  brazilin,  or  by  the 
fusion  of  either  galbanum,  ammoniac,  sagapenum,  asafetida,  oracroides 
with  caustic  potash.  Resoicinol  is  a  diatomic  phenol  isomeric  with 
pyrocatechin  and  hydroquiuone. 

Official  Description. ^Colorless,  needle-shaped  crystals.     It  acquires  a  pinkish  tint  on  expo- 
sure t<i  light  Mtid  air. 
Odor,  Taste,  and  Reaction. — Faint,  peculiar  odor;    sweetish,  followed   by  a  bitter  taste; 

neutral  or  only  slightly  acid  reaction. 
Solubility. —  Wairr'.     In  0.5  parts  at  25°  C.  (77°  F.)  ;  very  soluble  in  boiling  water. 
Alcoliiil.     Slightly  more  soluble  than  in  water;  very  soluble  in  boiling  alcohol. 
Other  sii/reiitn.     Readily  soluble  in  ether  and  glycerin  ;  verj'  slightly  soluble  in  chloroform, 

carbon  disuljjhide,  and  benzene. 
Tests  for  Identity.— When  heated   from  109°  to  111°C.  (228.2°  to  231.8°  F.)  it  melts  and 

at  a  higher  temperature  is  completely  volatilized.     It  boils  at  27(5.5°  C.  (529.7°  F. )  and 

is  slightly  volatile  in  :i  current  uf  steam. 
If  0.1   (im.  of  Resorcinol  be  dissolved  in  1  Cc.  of  potassium  hydroxide  T.S.  and  a  drop  of 

chloroform  ailded,  the  mixture  upon  being  heated  will  a.«sume  an  intense  crimson  color. 

If  a  slight  excess  of  hydrochloric  acid  be  then  added,  the  color  will  change  to  n  pale 

straw-yellow. 
On  cautiously  heating  0.05  (im.  of  Resorcinol  with  0.1  (im.  of  tartaric  acid  and  10  drop.s 

of  concentrated  sulpluuic  acid,  a  thick  carmine-red  liquid  will  be  formed,  becoming  palo 

yellow  when  diluted  with  water. 
On  adding  a  few  (Iroi)s  of  ferric  chloride  T.S.  to  10  Cc.  of  an  aqueous  solution  of  Resorcinol 

(1  in  200),  the  liquid  assumes  a  bluish-violet  color,  changing  to  brownish-yellow  on  the 

addition  of  ammonia  water  (distinction  from  rateehal  ami  <iii{»<tl). 
impurities  and  Tests  for  Impurities. —  Ihstinrtlau  /Vom,  ami  o/mciKv  of,  catechol.     Lead 

acetate  T.S.  sluiidd  pruduic  no  precipitate  when  ailded  to  an  aqueous  solution  of  Resor- 
cinol. 
/■Jiiiju/reiniKilie  liddirs.     A  concentrated  aqueous  solution  of  Resorcinol  (1    in   2)   should  be 

colorless. 
Phenol.     And  when  gently  heated  should  not  emit  the  otlor  of  phcnal. 

Uses. — Resorcinol  is  au  antiseptic  closely  resembling  ]dionol  in  its 
physiological  action.     It  is  used  mainly  externally  in  various  skin 
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diseases.     The  close  of  resorcinol  is  two  to  three  grains  (0.12  to  0.2 
Gm.). 

ACIDUM  SALICYLICUM.  U.S.    Salicylic  Acid 

HCvHeOa^  137.01 

A  monobasic  organic  acid  [C6H4(0H)C00H  1  : 2],  existing  naturally  in  com- 
bination in  various  plants,  but  generally  prepared  synthetically  from  phenol. 

Preparation. — Although  salicylic  acid  may  be  obtained  from  sev- 
eral natural  sources,  it  is  obtained,  according  to  Kolbe's  patent,  by 
treating  sodium  phenol  (or  carbolate)  with  carbon  dioxide.  For  this 
purpose,  the  most  concentrated  caustic  soda  solution  is  evaporated 
with  the  corresponding  amount  of  phenol  to  a  dry  powder ;  this  is 
then  heated  to  100°  C.  (212°  F. ),  while  a  stream  of  dry  carbon  diox- 
ide is  passed  over  it.  The  temperature  is  gradually  raised  to  180°  C. 
(356°  F.),  and  increased  to  220°  C.  (428°  F.)  as  soon  as  phenol  dis- 
tils over,  and  finally  raised  to  250°  C.  (482°  F.),  until  no  more  phenol 
distils.  In  the  retort,  the  half  of  the  phenol  used  remains  as  sodium 
salicylate,  while  the  other  half  has  distilled  over  unchanged.  The 
reaction  is  as  follows  : 

2NaCeH50  +  CO2  =  CeHeO  +  Na2C7H403 

Sodium  Carbon  Phenol  Normal  SixJium 

Phenol  Dioxide  Salicylate 

The  sodium  salt  thus  obtained  is  dissolved  in  water,  decomposed  by 
hydrochloric  acid,  and  the  salicylic  acid  filtered  ofl",  washed,  and  crys- 
tallized from  a  hot  aqueous  solution,  or  purified  by  sublimation  in  a 
current  of  superheated  steam  or  dialyzed. 

Schmitt  improved  Kolbe's  process  by  acting  upon  sodium  phenol 
with  carbon  dioxide  in  closed  vessels  at  a  temperature  of  130°  C. 
(266°  F. )  ;  sodium-phenol  carbonate  is  formed  which  passes  into 
sodium  salicylate.  By  this  modification  no  separation  of  phenol 
occurs.  Salicylic  acid  is  also  made  from  oil  of  gaultheria  by  adding 
to  it  a  strong  solution  of  potassium  hydroxide  whereby  potiissium 
salicylate  is  formed  ;  this  is  then  poured  into  diluted  hydrochloric 
acid  and  the  separated  crystals  of  salicylic  acid  purified  by  recrys- 
tallization. 

Official  Description. — Light,  fine,  white,  prismatic  needles,  or  a  bulky,  white,  crystalline 

powilcr  ;   jtermanent  in  the  air. 
Odor,  Taste,  and  Reaction.— OfloHess,  or  havinR  a  slight  gaultherin-like  odor;   sweetish, 

afterwards  nerid  tn.«te  ;   iicid  renetion. 
Solubility.—  Wfitr,:     In  ."iOH  parts  at  2.^°  C  (77°  F.)  :  in  14  parts  of  boiling  water. 

Mmhiil.     In  2  part.s  at  26°  C.  (77°  F.)  ;  very  soluble  in  boiling  aieohol  ;  .soluble  in  abso- 
lute alcohol. 
Oihrr  tnlrriiiK.     \u  ether  and  cliloroform. 
Tests  for  Identity.— When  heated  to  l.-ifi"  ('.  (312.8°  F.),  the  Acid  begins  to  uu-U.  and  is  com- 
pletely riielted  at  1.^7°  C  {?,\-i.f>°  ¥.)  :  at  n  higher  temperature  it  is  gradually  di.ssipated 
without  leaving  more  than  (l.t>  percent,  of  fixeil  residue. 
The  ."atiirated  aqueous  .sfdution  is  colored  intensely   Muish-violet  (in  high  dilution  violct- 

re.l)  by  ferrie  chloride  T.S. 
t)n  adding  to  a  snuill  jtortion  of  Salicylic  Acid,  in  a  test-tube,  about  1  Cc.  of  concentrated 
suljihuric  acid,  then,  cautiously,  about  1  Cc.  of  methyl  alcohol  in  drops,  and  heating  the 
mixture  to  boiling,  methyl  .salicylate  will  bo  produced,  which  mfty  be  recognized  by  it« 
o.lr.r. 
Impurities  and  Tests  for  Impurities.— /)o»,  phmnl,  nr  r„lnrhi,j  mnitrr.  On  allowing  a 
-ntnrated  alcoholic  soluti.m  -if  the  Acid  to  evaporate  spontaneously  in  a  glass  or  porce- 
lain evaporating  dish,  in  a  place  protected  from  dust,  a  perfectly  white,  crystalline  resi- 
due should  remain. 
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Phenol.  If  1  Qm.  of  the  Acid  be  dissolved  in  an  excess  of  cold  sodium  carbonate  T.S.,  the 
liquid  agitated  with  an  equal  volume  of  ether,  and  the  ethereal  solution  allowed  to 
evaporate  spontaneously,  the  residue,  if  any,  should  be  free  from  the  odor  of  phenol. 

Jieadi/y  caiboiiizahle,  oryauic  impuritien.  On  treating  about  0.5  (im.  of  Salicylic  Acid,  in 
a  clean  test-tube,  with  10  Cc.  of  concentrated  sulphuric  acid,  no  color  should  be  imparted 
to  the  latter  within  tifteen  minutes. 

Hydrochloric  acid.  A  solution  of  0.5  Gm.  of  the  Acid  in  10  Cc.  of  alcohol,  mixed  with  a 
few  drops  of  nitric  acid,  should  remain  unaffected  upon  the  addition  of  a  few  drops  of 
silver  nitrate  T.S. 

Uses. — Salicylic  acid  is  au  important  product.  It  is  used  a«  au 
antipyretic,  in  doses  oi"  seveuty-tive  grains,  given  in  divided  doses 
until  the  temperature  is  lowered.  Its  principal  use  is  in  rheumatism 
and  gout,  the  dose  being  eight  grains  (0.5  Gm. ).  Seven  solid  salts 
of  the  acid  are  official, — ammonium,  phenyl,  quinine,  strontium, 
sodium,  lithium,  and  physostigmine  salicylates  ;  methyl  salicylate  is 
an  official  liquid.  The  sodium  salt  is  very  valuable,  and  is  gener- 
ally relied  upon  lor  the  internal  administration  of  the  acid. 

PHENYLIS  SALICYLAS.  U.S.    Phenyl  Salicylate 

Ci3Hio03  =  212.47 
[Salol,  Pharm.  1890] 
The  salicylic  ester  [C6H4(0H)C00CeH5  1  :  2]  of  phenyl. 

Preparation. — Phenyl  salicylate  is  prepared  by  heating  salicylic 
acid  with  phenol  in  the  presence  of  certain  acid  chlorides  (phosphoryl 
chloride  or  carbonyl  chloride)  5  the  elements  of  water  are  withdrawn 
by  this  action,  and  the  phenyl  group  is  caused  to  unite  with  the  sali- 
cylic radical. 

Official  Description. — A  white,  crystalline  powder. 

Odor  and  Taste. — Faint,  aromatic  odor  ;  slight,  characteristic  taste. 

Solubility.—  Waicr.     In  2333  parts  at  25°  C.  (77°  F. ). 

Alcohol.     In  5  parts  at  25°  C.  (77°  F.) ;  very  soluble  in  hot  alcohol. 
Ulhcr  Holrciits.     Very  soluble  in  ether,  chloroform,  and  fixed  and  volatile  oils. 
Tests  for  Identity.— When  heated  to  42°  C.  (107.6°  F.)  it  melts,  and  at  a  higher  temperature 
is  consumed,  leaving  no  weighable  residue. 
If  to  the  alcoholic  solution  be  added  diluted  ferric  chloride  T.S.,  a  violet  color  is  produced. 
If  0.2  to  0.3  (im.  of  Phenyl  Salicylate  be  dissolved  in  a  little  warm  sodium  hydroxide 
T.S.,  and  the  solution  be  then  acidified  with  hydrochloric  acid,  salicylic  acid  separates, 
and  the  odor  of  phenol  is  recognizable. 
Impurities  and  Tests  for  Impurities. — Free  acidn.     Phenyl  Salicylate  should  not  redden 
moistened  blue  litmus  paper. 
Limit  of  uncombined  phenol  or  salicylic  acid.     If  1  Gm.  of  Phenyl  Salicylate  be  shaken 
with  50  Cc.  of  water,  the  liquid  filtered,  and  5  drops  of  ferric  chloride  T.S.,  previously 
diluted  with  20  volumes  of  water,  be  added,  the  filtrate  should  show  either  no  color,  or  at 
most  a  trace. 
Sulphates  and  chlorides.     If  portions  of  the  same  filtrate  be  tested  separately  with  barium 
nitrate  T.S.  and  silver  nitrate  T.S.,  they  should  show  no  turbidity. 

Uses. — Phenyl  salicylate  is  used  as  au  internal  antiseptic,  it  l)eiug 
decomposed  in  the  small  intestine,  when  in  contact  with  alkaline  fluids, 
into  phenol  and  salicylic  acid.  It  is  also  used  pharmaceutical ly  to 
coat  pills  by  rolling  them  in  the  salol,  fused  at  a  low  temperature. 
The  dose  is  from  eight  to  thirty  grains  (0.5  to  2  Gm. ). 

ACETPHENETIDINUM.  U.S.     Acetphenetidin 

CioHisNOa  --  177.79 

A  phenol  aerivative  [AcetparaphenetiiHn,C6H4(0CaH6).NH.CH3.C0  1  :  4],  the 
product  of  the  acetylization  of  para-aniidophenetol. 
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Acetpheneticlin  is  made  by  treating  paraplieuetidin  C6H4(NH2) 
OCgHe  with  glacial  acetic  acid,  which  introduces  the  acetyl  group, 
and  acotparapheuetidin  CeH4(NHC2H30)OC2H6  is  formed. 

Official  Description. — White,  glisitcning,  crystalline  scales  or  fine  crystalline  powder. 

Odor  and  Taste. — Odorless  and  tasteless. 

Solubility.—  Water.     In  925  parts  at  25°  C.  (77°  F.) ;  in  70  parts  of  boiling  water. 

Alr,,h,.l.     In  12  parts  at  25°  C.  (77°  F.)  ;  in  2  parts  of  boiling  alcohol. 

Othir  Holreiitx.     In  63  parts  of  ether  and  20  parts  of  cliloroforui  at  25°  C.  (77°  F.). 
Tests  for  Identity.— Heated  to  between  i;{4°  and  1.55°  C.  (273.2°  and  275°  F.)  it  melts,  and  at 
a  higher  temperature  burns  without  leaving  .a  weighable  residue. 

It  dissolves  without  color  in  sulphuric  acid,  but  if  shaken  with  nitric  acid  it  is  colored 
yellow,  which  color  persists  when  heated. 

If  0.1  Gm.  of  Acetphenetidin  be  boiled  for  1  minute  with  1  Cc.  of  concentrated  hydrochloric 
acid  and  the  solution  diluted  with  10  Cc.  of  water,  cooled  and  filtered,  it  should  yield  on 
the  a<ldition  of  3  drops  of  an  aqueous  .solution  of  chromium  trio.\ide  (1  in  30)  a  ruby  red 
color. 
impurities  and  Tests  for  Impurities. — Areiauilide.  On  heating  0.1  Gm.  of  Acetphenetidin 
with  5  Cc.  of  a  concentrated  solution  of  potassium  hydroxide  (1  in  4),  the  odor  of  aniline 
should  not  be  perceptible. 

If  0.1  Gm.  of  Acetphenetidin  be  boiled  with  10  Cc.  of  water  it  should  yield  a  solution  which, 
when  cooled  and  filtered,  should  not  become  turbid  upon  the  addition  of  bromine  T.S.  in 
slight  excess. 

Acetatiilitlf.  If  0.1  Gm.  of  Acetphenetidin  be  boiled  for  one  minute  with  3  Cc.  of  solution 
of  sodium  hydroxide  (1  in  2),  the  solution  cooled,  and  then  agitated  with  5  Cc.  of  a  solu- 
tion of  chlorinated  soda,  there  should  be  produced  a  clear  yellow  liquid,  and  not  a  pur- 
plish-red or  brownish-red  cloudy  liquid  or  precipitate. 

Parriphenetidiii.     A  mixture  of  0.3  Gm.  of  Acetphenetidin  with  1  Cc.  of  90  percent,  alcohol 

'  should  not  acquire  a  red  tint  when  diluted  with  three  times  its  volume  of  water  and 
boiled  with  one  drop  of  tenth-normal  iodine  V.iS. 

Uses. — Acetphenetidin,  or  phenacetin,  is  a  valuable  antipyretic  and 
analgesic,  the  absence  of  parapheuetidin  in  the  product  should  be 
assured,  the  dose  is  from  five  to  fifteen  grains  (0.3  to  1  Gm.). 


METHYLTHIONIN/E   HYDROCHLORIDUM.  U.S.    Methylthionine 
Hydrochloride  Methylene  Blue 

CieHisNaSCl  -  317.30 

Tetramethylthionine  Ilj'drochloride,  obtained  by  the  action  of  hydrogen  sul- 
phide upon  an  oxidation  product  of  para-amido-dimethylaniline. 

Preparation. — It  is  made  by  treating  an  acid  solution  of  dimethyl- 
paraplicnyh'iie  diamine  with  hydrogen  sulphide  and  ferric  chloride. 

Official  Description. — A  dark  green,  crystalline  powder,  or  in  the  form  of  prismatic  crystals 

having  a  bronze-like  lustre. 
Solubility. —  WaOr.      Readily. 

All  t, If, I.     Somewhat  less  readily  in  alcohol,  the  solutions  having  a  deep  blue  color. 
Tests  for  Identity. — The  addition  of  hydrochloric  acid  to  its  aqueous  solution  changes  the 
color  to  a  lighter  shade  of  blue. 
The  a<idition  of  sodium  hydroxide  T.S.  to  the  aqueous  solution  changes  the  color  to  a  pur- 
plish shade,  and  if  added  in  excess,  i)roduees  a  jireeipitate  having  a  dull  violet  color.  ^ 
The  dry  powder  dissolved   in  sulphuric  acid  containing  powdered  y.inc  i)roduces  a  solution 
which,  iLiioii  standing,  is  gradually  decolori/.eii. 
Impurities  ana  Tests  for  Impurities. —  ('nmmrrrlul  th/r  (mil  otlur  mineral  impHriile».    Two 
(im.  of  Methylthionine  llydroihloriile,  when  ignited,  should  leave  not  more  than  0.008 
(5m.  of  residue,  which  .shouM  be  free  from  zinc  oxide. 
Amtiiir.     Two<;m.  of  Methylthionine  Hydrochloride  ignited  with  dry  sodium  carbonate 
and   potassium   nitrate  should  leave  a  residiie  which  should  not  respcmd  to  the  Modified 
Gutzeit's  Test  for  nminiic  (see  U.  S.  P.  Test  No.  17,  Chap.  LXII). 

Uses. — Methylene  blue,  as  it  is  usually  called,  is  used  in  rheumatic 
affections  and  in  gonoirha'a.  Its  intense  and  persistent  <-olor  makes 
it  a  ditlicult  sul)stanee  to  disjM'n.se  easily.  It  is  Mclministered  most 
satisfactorily  in  eai)siil('s  in  doses  of  four  grains  (().2.^>  (Jm. ). 
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ACETANILIDUM.  U.S.    Acetanilide 

CaHeNO  =  134.09 
The  monacetyl  derivative  [CeH6NH(CHa.C0)]  of  aniline. 

Acetanilide  or  antifebrin,  is  made  by  heating  a  mixture  of  aniline 
and  glacial  acetic  acid  to  the  boiling  point ;  the  cooled,  congealed 
residue  is  purified  by  sublimation  or  recrystallization. 

Official  Description. — Colorless,  shining,  luicaceous,.  cry.stiilline  laniintc,  era  crystalline  pow- 
der ;  periiiiinent  in  the  air. 
Odor,  Taste,  and  Reaction. — Odorless;  slii;htly  burning  taste;  neutral  reaction. 
Solubility.— Wa^ei-.     In  179  parts  at  25°  C.  (77°  F.)  ;  in  18  parts  of  boiling  water. 
Alcohol.     In  2.5  parts  at  25  C.  (77°  F.)  ;  in  0.4  part  of  boiling  alcohol. 
Other  aolventn.     In  12  parts  of  ether  and  in  5  parts  of  chloroform  at  25°  C.  (77°  F.). 
Tests  for  Identity.— When  heated  to  113°  C.  (2.S5.4°  F.)  Acetanilide  melts,  and  at  295°  C. 
(563°  F.)  it  boils  without  decomposition. 
Upon  ignition  it  is  consumed  without  leaving  a  weighable  residue. 

If  0.5  Gm.  of  Acetanilide  be  agitated  witii  5  Cc.  of  colorles.s  sulphuric  acid  in  a  clean  test- 
tube,  it  dissolves  without  imparting  color  to  the  liquid. 
On  heating  0.1  (!m.  of  Acetanilide  with  5  Cc.  of  concentrated  solution  of  potassium  hydrox- 
ide (1  in  4),  the  characteristic  odor  of  aniline  becomes  noticeable.     On  now  adding  1  Cc. 
of  chloroform,  and  again  heating,  the  disagreeable  odor  of  phenyl  isocyanide  (a  poisonous 
product)  is  evolved  (distinction  from  inethyl-acetanilide  or  antipyrine). 
On  boiling  0.1  Gm.  of  Acetanilide  for  several  minutes  with  2  Cc.  of  hydrochloric  acid,  a 
clear  solution  results,  which,  when  mixed  with  3  Cc.  of  an  aqueous  solution  of  phenol  (1 
in  20),  and  afterwards  with  5  Cc.  of  a  filtered,  saturated  solution  of  chlorinated  lime, 
acquires  a  brownish-red  color,  becoming  deep  blue  upon  supersaturation  with  ammonia 
water. 
On  heating  0.1  Gm.  of  Acetanilide  with  10  Cc.  of  water,  filtering  the  solution  when  cold, 
and  adding  bromine  T.S.,  dtop  by  drop,  to  the  filtrate,  a  whitish  precipitate  oi  para- 
hromacetanilide  is  formed  (distinction  from  antipyrine  or  acetphenetidin). 
Impurity  and  Test. — Aniline  salts  and  various  allied  substances.     A  cold  saturated,  aqueous 
solution  of  Acetanilide  added  to  ferric  chloride  T.S.  should  not  affect  the  color  of  the 
latter. 

Uses — Acetanilide  is  an  antipyretic,  reducing  temperature,  and  in 
moderate  doses  producing  diaplioresis.  When  in  very  fine  powder  it 
is  used  as  an  antiseptic  application  to  burns,  wounds,  ulcers,  etc.  It 
is  largely  employed  in  popular  headache  remedies,  but  it  should 
always  be  used  with  caution.  The  dose  is  from  five  to  ten  grains  (0.3 
toO.GGm.). 

Official  Preparation 
Pulvis  Acetanilidi  Conipositus         Made  by  mi.xing  70  Gm.  of  acetanilide,  10  Gm.  of  caffeine, 
Compound  Acetanilide  Powder        and  20  Gm.  of  sodium  bicarbonate  (seepage  1185).    Dose, 

eight  grains  (0.5  6m.) 

ANTIPYRINA.  U.S.     Antipyrine 

CUH12N2O  =  186.75 

Phenyldimethylpyrazolon  [C3HN20(CH3)2.CeIT5],  obtained  bv  the  condensa- 
tion of  phenylhydrazine  with  aceto-acetic  ether,  and  methylation'of  the  product. 

Antipyrine  is  made  by  Kiioi-r's  proccvss  by  acting  on  phenylhydra- 
zine with  aceto-acetic  ether  when  i)heiiylmethylpyrazolon  is  formed  ; 
this  is  methylated  by  treatment  with  methyl-iodide,  rcvsulting  in  the 
formation  of  phenyldimethylpyrazolon  or  antipyrine. 

Official  Description. — A  colorless,  crystalline  powder  or  in  tabular  crystals. 

Odor,  Taste,  and  Reaction.— Almost  o.torlcss  ;  slightly  bitter  taste  ;  "neutral  reaction. 

Solubility.-  Water.     In  less  than  1  part  of  water  at  26°  C.  (77°  F.). 

Alcohol.     In  1  part  iit  2.'^.°  C.  (77^  F.). 

Other  solrents.      In  I  i)art  of  chluniform  and  in  30  parts  of  ether  at  25°  C.  (77°  F.). 
Tests  for  Identity.— When  heated  to  li;<°  ('.  (235.4°  F.)  it  melts.     Upon  ignition  it  is  con- 
sumed without  leaving  a  weighable  residue. 

Antipyrine  unites  directly  with  acids  to  form  salts. 
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If  to  an  aqueous  solution  of  Antipyrine,  tannic  acid  T.S.  be  added,  an  abundant  white 
precipitate  (tiinnate)  is  formed. 

If  0.1  (jin.  of  sodium  nitrite  and  12  Cc.  of  an  aqueous  solution  of  Antipyrine  (1  in  100)  be 
mixed,  a  nearly  colorless  liquid  is  obtained,  which,  upon  the  addition  of  1  Cc.  of  diiuted 
sulphuric  acid,  develops  a  deep  green  color  (formiitiou  of  innnitrono-iintlpyr{ne). 

If  to  2  Cc.  of  a  dilute  aqueous  solution  of  Antipyrine  (1  in  1000)  1  drop  of  ferric  chloride 
T.S.  be  added,  a  deep  red  color  is  produced,  which  upon  the  addition  of  10  drops  of  sul- 
phuric acid  is  chanj^ed  to  light  yellow. 
Impurities  and  Tests  for  Impurities. — Acetanllide.  On  warming  0.1  Gm.  of  Antipyrine 
with  sodium  hydroxide  T.S.,  and  again  warming  after  the  addition  of  chloroform,  the 
disagreeable  odor  of  phenyl-isocyanide  should  not  be  developed. 

Two  Cc.  of  an  aqueous  solution  of  Antipyrine  (1  in  100)  mixed  with  an  equal  volume  of 
nitric  acid  assumes  a  yellowish  color,  passing  to  crimson  on  warming  (distinction  from 
(tctlaniliiie  and  tti.etphenetidin). 

Uses. — Autipyiiue  wiis  one  of  tlie  first  of  the  modern  antipyretics 
and  analgesics  to  come  into  successful  use  ;  it  has  been  largely  super- 
seded by  other  antipyretics,  mainly  on  account  of  its  dangerous  action 
upon  the  heart  even  when  given  in  moderate  doses.  The  dose  is  five 
grains  (0.3  Gm. ). 


Unofficial  Products  obtained  from  Coal  Tar  and  Allied  Substances 


Acetylphenylhydrazin, 
CeHsNH— NIlCIIsCO 
(Pyrodin,  Hydracetin) 
Agathin,     C6H4(0H)CH  = 
N.N(CH8)C8n5 
Salicyl-alpha-methyl-phenyl- 
hydrazone 
Alpha-oxynaphthoic  Acid, 
OH 


Antipyretic.      Powerful  remedy.      Dose,  one-half  to  one 
grain  (0.03  to  0.065  Gm.)  per  day 


Antiseptic  and  anti-neuralgic. 
(0.5  to  0.6  Gm.) 


Dose,  eight  to  ten  grains 


CioHe 


Antizymotic,  disinfectant, 
cent,  ointment 


Used  in  the  form  of  a  5  per- 


COOH 


Alphol  (Alphanaphthol  Salicylate) 


Alumnol     (Betanaphthol-disulpho- 
nate  of  Aluminum), 

(CioH6(OH)(SO.s)a)3Al2 


Aniline,  CaHg.NHa 


Antisepsin  (Asepsin, 
Monobromacetanilidc, 
Parabromacetan  ilide ) , 
CoH4Hr.NlI(CaIl80) 
Antitheriiiin  ( Phenylhydrazin- 
levulinic  Aci<l), 
C(Cll8).CoH(;Nan.C8lIc02 
Apolysin  (Mouophenetidine  Citric 
Acid), 

-OC2H 


A  reddish-white  powder,  soluble  in  alcohol  and  ether.  It 
is  used  in  doses  of  from  eight  to  fifteen  grains  (0.5  to 
1  Gm.)  in  rheumatism  and  as  an  internal  antiseptic 

A  white  powder,  soluble  in  water  and  glycerin,  slowly 
soluble  in  alcohol.  It  is  used  as  an  antiseptic  and  a.striD- 
gent ;  mixed  with  from  5  to  10  parts  of  starch  in  the 
form  of  a  dusting  powder  and,  in  from  1  to  5  percent, 
solution,  as  a  wash 

Prepared  by  treating  an  alcoholic  solution  of  nitro-benzene 
with  ammonia  and  hydrogen  sulphide  until  a  precipita- 
tion of  sulphur  takes  place.  The  brown  liquid  is  again 
saturated  with  hydrogen  sulphide  until  sulphur  ceases 
to  be  deposited.  The  liquid  is  then  mixed  with  excess 
of  acid,  filtered,  boiled,  and  then  distilled  with  excess 
of  caustic  potash.  A  colorless,  limpid,  oily,  inflam- 
mable liquid,  of  a  peculiiir  wine-like  odor  and  burning, 
aronuitic  ta.ste.  It  is  used  chiefly  in  the  preparation  of 
aniline  dyes 

Antipyretic,  analge.sic,  and  antiseptic.  Dose,  six  to  seven 
grains  (0.40  to  0.46  Gm.) 


In  colorless  crystals,  insoluble  in  cold  water.  Dose,  three 
grains  (0.2  Gm.) 

A  yellowish-white,  crystalline  powder,  sparingly  soluble 

in  water  and  glycerin.     It  resembles  phenacetin  chemi- 

^->jv2n6  cally  and  medicinally,  being  used  as  an  antipyretic  and 

^«"**^NH.C0.C8H4(0H)(C00H)2     analgesic  in  doses  of  from  eight  to  thirty  grains  (0.3  to 

2Gm.) 

A  colorless,  palc-rcildish  powder  without  odor,  soluble  in 
about  2  i)arta  of  water  and  3  parts  of  alcohol.  Used  a.s 
an  antipyretic  and  analgesic  in  acute  muscular  rheu- 
matism in  iloses  of  fiv<!  to  fifteen  grains  (0.3  to  1  Gm.) 

Obtained  by  the  action  of  benzoyl  chloride  on  aniline  in 
the  presence  of  sodium  hydroxide.  A  pinkish  powder, 
siiluMe  in  alcohol,  insoluble  in  water.  Used  aa  an  anti- 
pyretic for  children  in  doses  of  one-half  to  five  grains 
(0.03  to  0.3  Gm.) 


Asaprol  ( Bcta-naphthol  alpha- 
inono-sulphonate  of  Calcium, 
Abnwtol), 

(Ci,,n«.OH.S08)2Ca  I  3H2O 
Benzaniliile  ( I'henylbenzamide, 
Bunzoylanilide) 
CoHsNIiCOCeHs 
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Benzene  (Benzol,  Benzole) 
C«H9 


Benzonaphthol  (Benzoylnaphthol, 
Benzoate  of  Naphthol, 
Betanaphthol  Benzoate) 
C6H5CO2— C10H7 

Benzosol  (Guaiacol  Benzoate, 
Benzoyl-guaiacol), 

^®"*^0-C9H5.C0 

Betol  (Naphthalol,  Naphthosalol, 

Salinaphthol,  Betanaphthol 

Salicylate), 

C6H4(OH)COO.CioH7 
Borophenol 
Chinoline,  C0H7N 

Quinoline 


Chlorphenol,  Monochlorphenol, 

CeHiCl.OH 
Creolin 

Cresol  Iodide  (Losophan), 
C6Hl8(CH8)0H 


Cresol-Naphtol 

Cresotinic  Acid  (Cresotic  Acid), 

CeHs.COOH.OH.CHs 
Dinitrocresol, 

C6H3(N02)2}q"* 

Dioxynaphthalene,  CioHgOa 
Di-phenyl-methyl-pyrazole 


Dithio-salicylic  Acid, 
C6H3(0H)C00H.S 
C6H8(0H)C00H.S 

Eosin,  C2oH8Br406 


> 


Eudoxin  (Tetra-iodo- 
phenolphthalein  Bismuth) 


Euphorin  (Phenyl-urethane), 
CeHBNH-C0-bC2H6 


Europhen  ( Di-isohntyl-ortho- 
cresol-iodide), 
C6H8(Cn8)(C4Ho)0^„T 

C6ll8(CIl8)(C4Ho)0^"^ 

Fluorescein,  CaoIIii'OR -f- H2O 
Fuchsin  (Rosaniline),  C20H1BN8 


Obtained  by  subjecting  coal  tar  to  fractional  distillation. 
A  thin,  colorless,  very  inflammable  liquid,  having  an 
aromatic  orlor.  Nearly  insoluble  in  water;  soluble  in 
alcohol,  ether,  etc.  It  is  a  valuable  solvent.  (See  Re- 
agents) 

Antiseptic.  Dose,  four  to  eight  grains  (0.26  to  0.5  (im.), 
repeated  frequently. 


White,  crystalline  powder,  odorless  and  tasteless,  soluble 
in  alcohol,  but  insoluble  in  water.  It  contains  about  54 
percent,  of  guaiacol  and  is  used  as  an  internal  antiseptic 
in  phthisis,  in  doses  of  from  four  to  ten  grains  (0.25  to 
0.6  Gm.) 

White,  odorless,  tasteless  powder  insoluble  in  water,  but 
soluble  in  alcohol  and  ether.  It  is  used  as  an  internal 
antiseptic  and  antirheumatic  in  doses  of  from  four  to 
ten  grains  (0.25  to  0.6  Gm.) 

Disinfectant.     A  combination  of  borax  and  phenol 

By  mixing  aniline,  nitrobenzene,  glycerin,  and  sulphuric 
acid,  heating,  then  diluting  with  water  and  distilling  to 
drive  off  nitrobenzene  ;  on  rendering  the  residue  alka- 
line and  distilling  with  steam,  chinoline  passes  over.  A 
colorless,  mobile  liquid,  having  a  pungent,  somewhat 
bitter-almond  odor,  and  a  bitter  taste.     Sp.  gr.  1.081 

Germicide  and  antiseptic.  Used  by  inhalation,  and  as  a 
local  application 

Said  to  be  an  emulsion  of  cresol  obtained  by  means  of 
rosin  soap 

A  yellow  powder,  containing  80  percent,  of  iodine.  Solu- 
ble in  alcohol,  insoluble  in  water.  Used  as  an  external 
application  in  skin  diseases,  in  the  form  of  a  solution  or 
of  an  ointment 

A  brown,  viscous,  tar-like  liquid,  having  active  germicidal 
properties 

The  para-acid  is  used  as  an  antipyretic  and  antirheumatic 

"Saffron  Substitute"  is  a  mixture  of  the  potassium  salts 
of  dinitro-,  ortho-,  and  para^cresols 

Tonic.     Dose,  three  grains  (0.2  Gm.)  a  day 
A  substitute  for  antipyrine  in  the  form  of  white  needles, 
not  very  soluble  in  water  or  ether;  easily  soluble  in  al- 
cohol and  glacial  acetic  acid 
Antirheumatic.     Dose,  three  grains  (0.2  Gm.) 


A  bronze-colored,  crystalline  powder,  obtained  from  the 
action  of  phthalic  acid  upon  phenols.  Eosin  is  largely 
used  as  a  dye,  and  for  making  a  brilliant  red  ink,  by 
dissolving  5  grains  in  a  fluidounce  of  water  in  which  10 
grains  of  acacia  have  been  dissolved 

A  bismuth  salt  of  nosophcn  containing  about  52.9  percent, 
of  iodine  and  14.5  percent,  of  bismuth.  Odorless,  taste- 
less, insoluble  powder,  used  as  an  intestinal  antiseptic 
in  doses  of  three  to  eight  grains  (0.2  to  0.5  Gm.) 

Colorless,  crystalline  powder,  soluble  in  alcohol  and  ether, 
slightly  soluble  in  water.  Used  as  an  antipyretic,  anti- 
rheumatic, anil  anodvne  in  doses  of  two  to  eight  grains 
(0.125  to  0.5  Gm.) 

A  yellow,  amorphous  powder  having  an  aromatic  odor, 
soluble  in  alcoliol,  ether,  and  fixed  oils,  hut  insoluble  in 
water.  Used  ivs  antiseptic  dusting  powder  or  in  5  t<>  10 
percent,  ointments,     (,'^imilar  to  thymol  ioilide) 

Yellowish-red  or  dark  red  powder.  Soluble  in  alcohol 
with  yellow-rod  color  and  green  fluorescence 

A  non-volatile,  colorless,  bitter  substance,  proiluce«l  when- 
ever a  mixture  of  aniline  ami  toluidine  is  heated  to 
about  180°  r.  with  an  oxidizing  agent  of  moderate 
power,  as,  for  example,  arsenic  trioxide.  The  solutions 
of  some  of  its  acid  salts  are  use<l  largely  for  dyeing  silk 
and  wool  a  magnificent  crimson 
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Gallacetopheiione, 

r.Ho  i  (0H)8 
^•"^  i  CUsCO 
Geosote  (Guaiacol  Valerate) 


Guaethol  (Ajacol,  Thanatol, 
Pyrocatechin-mono-ethyl- 

ether),  C8H4<g5"^ 

Hydro-quinone,  Hydrochinone, 

C8H4(H0)2l:4 
Hypnone  (Acetophenone), 

CsHsO  or  CeHs.CO.CHa 


Ichthalbin  (Ichthyol  Albuminate) 


Ichthoform  ( Ichthyol-formaldehyde) 


Ichthyol  (Ammonium  ichthyol- 
sulphonate),  C28ll38S30e(Nn4)2 


lodantifebrin,  lodacetanilide, 

CflH4rNH(C2n30) 
lodophenacetin  (lodophenine) 
Loretin  ( Mcta-iodo-ortho-oxychinolin- 

ana-sulphonlc  acid), 

C9H4IOH-SO8H-N 

Nosophcn  (lodophen,  Tetra-iodo- 
phcnolphthalein), 

(CflH2l2.0II)2.C<^«3^ 

Oleum  Succini 
Oil  of  Amber 


Orcin,  Dihydrnxvtnhicne, 

CflH«((n3)(OIl2) 
Orexin,  IMicnvldiiiydroiihinnzoIin 

llydrcichloriitc, 

r  „    )  ('llaN.CnIlr. 

'""*  (  N  =  ri[ii("i|  21I0O 

Orphol  (liafiic  I'ctaniipiithnl  I'.is- 
muth,  I!i.<<inuth  Niii>lithoiato) 
(CioIlT'OaHi-f.'HbO 


Orthia,  Orthohydrazin- 
paraoxybenzoate, 
CoHi.OH.COOH.NH.NHj 


Proposed  as  a  substitute  for  pyrogallol  as  a  local  applica- 
tion 

The  guaiacol  ester  of  valeric  ncid,  yellow,  oily  liquid  of 
smoky  odor  and  burning  taste.  Used  as  an  antituber- 
cular  and  intestinal  disinfectant  in  three  to  ten  minim 
(0.2  to  0.6  Cc.)  doses 

An  oleaginous  fluid,  congealing  to  a  crystalline  mass  at 
low  temperatures,  soluble  in  alcohol  and  ether.  Similar 
to  guaiacol  in  medicinal  properties.  Dose  two  to  four 
grains  (0.12  to  0.25  Gm.) 

Prepared  by  oxidizing  aniline  with  chromium  trioxiile 
mixture.     Dose,  five  to  ten  grains  (O..*?  to  0.6  Gm.) 

A  colorless  liquid,  having  an  almond-like  odor,  insoluble 
in  water  or  glycerin,  soluble  in  alcohol  and  ether. 
Used  as  an  hypnotic  in  doses  of  ten  to  twenty  minims 
(0.65  to  1.2  Cc.) 

A  grayish-brown,  odorless  powder,  insoluble  in  ordinary 
solvents,  but  soluble  in  alkaline  solutions,  as  the  in- 
testinal secretions.  Used  as  an  intestinal  antiseptic, 
and  antiphlogistic  in  doses  of  ten  to  thirty  grains 
(0.6  to  2  Gm.)  ;  also  as  an  antiseptic  dusting  powder 
for  wounds,  etc. 

A  blackish-brown,  insoluble  powder,  with  little  odor  or 
taste.  Used  as  an  antiseptic,  in  surgical  practice,  for 
dusting  on  wounds,  etc.,  and  as  an  intestinal  anti- 
septic in  doses  of  fifteen  to  thirty  grains  (1  to  2 
Gm.) 

A  tarry-looking  substance,  obtained  from  a  brownish 
mineral,  containing  animal  residues  of  fish,  etc.,  found 
in  Sufeld,  in  Tyrol.  Purified  by  distillation  and 
treatment  with  sulphuric  acid.  Ichthyol  has  a  herb- 
like odor,  and  is  faintly  alkaline,  l^sed  for  skin 
diseases.  Dose,  ten  to  fifteen  grains  (0.6  to  1 
Gm.) 

In  rhombic  flakes.  Melting  at  181.5°  C.  Very  slightly 
soluble  in  cold  water,  readily  soluble  in  alcohol 

A  powerful  germicide 

A  yellow,  odorless  powder;  almost  insoluble  in  water, 
and  insoluble  in  ether  and  oils.  Used  as  a  dusting 
powder  to  replace  iodoform  and  in  5  to  10  percent, 
ointments 

A  yellow,  odorless,  tasteless  powder,  insoluble  in  water 
and  alcohol.  It  contains  about  60  percent,  of  iodine, 
and  is  used  as  an  antiseptic  dusting  powder  and  as  an 
intestinal  antiseptic,  in  doses  of  five  to  eight  grains 
(0.3  to  0.6  Gm.) 

Amber  is  a  fossil  resin  of  an  extinct  coniferous  wood, 
found  principally  upon  the  IJiil tic  coast.  By  destruc- 
tive distillation  an  ncid  liquor  containing  succinic 
acid  is  produced,  together  with  crude  oil  of  amber  ;  the 
latter  is  redistilled,  and  rectified  oil  of  amber  is  the 
product.  It  is  a  pale,  yellow  liquid,  having  an  ciii- 
])yreiiiiinti(^  odor  and  a  warm,  acrid  taste.  Sj).  gr. 
(t.',t20.  It  is  .soluble  in  alcohol,  and  when  mixed  with 
fuming  nitric  acid  acquires  a  red  color,  and  is  subse- 
quently convertcfl  into  a  brown  resinous  mass  known 
as  <iHi/iri<il  miinlc 

Antiseptic,  antipyretic.     Poisonous 

Stomachic.  Pose,  four  to  seven  grains  (0.26to  0.42  (Jm.) 
two  to  three  times  a  day 


Fnwn  colored,  almost  odorless,  and  tasteless  powder.  It 
splits,  in  the  intestines,  into  betannplithol  and 
bismuth.  T'scil  as  an  intestinal  astringent  and  anti- 
septic in  about  five-  to  eight-grain  (0.3  to  0.6  Gm.) 
doses. 

A  feeble  antipyretic 
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Orthoform  ( Methyl-para-ainido- 
meta-oxybenzoate), 
C6H3(0ii)(NH2)C00CU3 


Oxychinaseptol  (Diaphthcrin), 
o  IT  rein  ^  J  0-NH.(.'i,H,,(OJI) 

Phenolphthalein,  C20H14O4 


Phenylhydrazine,  Cells. NH.NHj 
Phthalic  Acid,  CsHaO* 


Picric  Acid,  CbHsNsOt 


Pyramidon,     (Di-methyl-amido- 
plienyl-dimethyl-pyrazolon, 
Dimethylamido-antipyrine) 


Pyrazole, 
C8H4N2 


/CH=N    " 
\CH=CH. 


>NH) 


Pyridine,  CsHsN 


Pyridine  Nitrate,  C5H5N.HNO8 
Pyridine  Sulphate, 

(C5H5N)2.H2S04 

Rosolic  Acid  (Corallin) 

Salicylainide, 

^•^*  ]  CONH2 
Salicyl  Bromanilide  (Antinervine) 

Saliformin  (Formin  Salicylate, 
Hexamethylenetetrainine  Sali- 
cylate,  Urotropine  Siilicylate), 
(CH2)6N4.CaH4(0H)C00H 

Salipyrine,  Antipyrine  Salicylate 
C11H12N2O.C7H6O8 

Salol-C'aiuphor 

Salophen, 
Acetylparainidophenyl-salicylate, 

^«"*  j  (;OOCoH4.NH(C2HaO) 
Sozolic  Acid  (Orthophenolsul- 

phonic  Acid),  CaH4(IIS03)0II 
Succinic  Acid,  C4He04 


Methyl  ester  of  meta-amido  para-oxybenzoic  acid.  A 
white,  odorless,  tasteless  powder,  slightly  soluble  in 
water,  soluble  in  alcohol  or  ether.  It  is  used  as  an 
antiseptic  and  local  anesthetic  in  wounds,  ulcers, 
burns,  etc.,  and  as  an  intestinal  antiseptic  in  doses  of 
eight  to  fifteen  grains  (0.5  to  1  Gm.) 

A  powerful  antiseptic 


Prepared  by  digesting  10  parts  of  phenol,  5  parts  phthalic 
anhydride,  and  4  parts  concentrated  sulphuric  acid 
for  several  hours  at  120°  to  130°  C,  then  boiling  the 
residue  with  water  to  remove  soluble  matter.  The 
resinous  substance  so  left  is  boiled  in  benzene  for 
purification.  It  is  a  yellowish-brown  powder.  The 
test  solution  used  as  an  indicator  is  prepared  by  di.*- 
solving  1  Gm.  of  phenolphthalein  in  50  Cc.  of  alcohol 
and  diluting  to  100  Cc.  with  water 

Poisonous.     Used  as  a  test  for  sugar  in  urine 

Produced  by  heating  salicylic  acid  with  a  mixture  of  sul- 
phuric acid  and  potassium  ferrocyanide,  and,  when  the 
reaction  is  ended,  treating  the  resulting  mass  with 
ether,  which  extracts  the  phthalic  acid.  It  occurs  in 
nacreous  laminae  or  shining  monoclinic  prisms.  Soluble 
in  alcohol,  ether,  and  benzene 

Prepared  by  dissolving  crystallized  phenol  in  strong  sul- 
phuric acid,  and  adding  nitric  acid  to  the  resultant 
sulphophenic  acid.  It  is  purified  by  neutralizing  with 
sodium  carbonate  and  filtering  to  separate  resin,  then 
adding  to  the  filtrate  excess  of  sodium  carbonate,  when 
sodium  picrate  is  precipitated.  This  salt  is  decom- 
posed by  sulphuric  acid,  and  the  picric  acid  crystal- 
lized. It  is  much  employed  for  dyeing  wool  and  silk 
yellow,  also  for  staining  wood 

A  yellowish-white,  tasteless  powder,similar  to  antip_vrine 
in  action,  but  milder,  more  gradual  and  lasting  in  its 
influence.  Used  as  an  antipyretic  and  analgesic  in 
doses  of  3  to  10  grains  (0.2  to"0.6  Gm.) 

Dose,  fifteen  to  thirty  grains  (1  to  2  Gm.)  daily 


Remedy  for  asthma.  Five  to  twenty  drops  in  two  ounces 
of  water  may  be  used  in  an  atomizer,  or  five  drops  may 
be  inhaled  directly.  Dose,  six  drops,  gradually  in- 
creased to  twenty-five,  daily 

Colorless  needles.  Easily  soluble  in  water,  less  so  in 
alcohol 

Crystalline.     Very  soluble  in  water  or  in  alcohol 

Obtained  by  acting  on   commercial  phenol  with  oxalic 

and  sulphuric  acids 
Analgesic  and  antipyretic.    Dose,  three  grains  (0.2  Gm.) 


Antipyretic  and  analgesic.  Dose,  five  to  ten  grains  (0.32 
to  0".t>5  (Jm.) 

A  white  powder,  having  a  sour  taste,  soluble  in  alcohol 
and  water.  Used  as  a  urinary  antiseptic  and  as  a  sol- 
vent for  uric  acid  deposits.  Dose,  fifteen  to  thirty 
grains  (1  to  2  Gm.) 

Antipyretic,  antirheumatic,  antineuralgic.  Dose,  seven 
to  fifteen  grains  (0.45  to  1  Gm.),  in  capsule  or  tablet 

A  local  aniesthetic,  a  mixture  of  phenylsalicylate  and 
camphor 

Antirheumatic  and  intestinal  antiseptic.  Dose,  forty- 
five  to  seventy-five  grains  during  the  day  (3  to  5  Gm.) 


Antiseptic.     A  33J  percent,  solution  is  called  airptol 
Used  with  advantage  in  delirium  tremens 
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Sulpho-Carbolic  Acid  (Sulphophcnic 
Acid),  CellaStU 


Tetriihyiirobetaiiiiphthylainine, 

C10li7.H4.NH2 
Thalliue   (Tetrahydroparaquinani- 

sol),  CeHeHiNCOCHs) 

Thiocol    (Potassium   Guaiacol-Sul- 
phonate) 

Tribromphenol,  CeHaBrs.OH 

Bromol 
Trichlorphenol,  C6H2CISOH 

Tropaeolin 
Tumenol 

Tussol  (Antipyrine  Phenylglyco- 
late,  Antipyrine  Mandelate), 
CiiHioNnO.C8H5CH(OH)C(30H 

Xeroforui    (Tribroiiijihenol    Bis- 
muth,    Tribromocarbolate    of 
Bismuth), 
(C6H2Br80)2BiOH  -\-  BiaOg 

Xylol  (Xylene),  CsHio 


Thin  substance  is  produced  by  the  direct  action  of  concen- 
trated suljjh  uric  acid  upon  phenol.  It  is  soluble  in  water 
and  in  alcohol.  The  acid  is  a  decided  antiseptic,  and 
its  solutions  coagulate  albumin 

A  local  mydriatic,  used  in  from  1  to  5  percent,  solution 

An  antipyretic.     The  sulphate  and  tartrate  are  most  used. 

The  dose  of  either  is  from  two  to  five  grains  (0.1  to 

0.3  Gm.) 
A  fine,  white  powder,  soluble  in  water,  containing  about 

60   percent,   of   guaiacol.     Antitubercular   and  antica- 

tarrhal.     Dose,  five  to  twenty  grains  (0.3  to  1.3  Gm.) 
Antiseptic. 

Used  in  erysipelas,  in  the  form  of  a  glycerite  containing. 
5  to  10  percent.,  applied  to  the  parts  twice  daily 

Dye-color  used  as  an  indicator  in  volumetric  analysis 

Used  as  a  local  application  in  eczema,  in  a  10  percent, 
solution 

This  salt  is  said  to  be  superior  to  antipyrine  in  the  treat- 
ment of  whooping  cough.  Dose,  three-quarters  to  six 
grains  (0.045  to  0.4  Gm.),  according  to  age 

A  yellowish-green,  insoluble  powder,  containing  about  50 
percent,  of  tribromphenol  and  about  50  percent,  of 
BiaOs.  Used  as  an  intestinal  antiseptic  in  doses  of 
eight  to  fifteen  grains  (0.5  to  1  Gm.).  Also  used  as 
dusting  powder  on  fresh  and  infected  wounds 

By  treating  the  oily  liquid  separating  from  diluted  crude 
wood  spirit  and  from  the  light  oil  of  wood  tar  or  coal  tar, 
first  with  sulphuric  acid,  and  afterwards  subjecting  these 
liquids  to  fractional  distillation,  collecting  only  that  por- 
tion which  distils  between  136°  and  140°  C.  (277°  and 
286°  v.).  A  thin,  colorless  liquid,  resembling  benzene. 
It  has  a  burning  taste.  Soluble  in  alcohol.  Doee, 
twenty  to  thirty  minims  (1.2  to  2  Cc.) 


CHAPTER    L 

AMYLACEOUS   AND   MUCILAGINOUS   PRINCIPLES    AND  THEIR 

PRODUCTS 

Starch  has  the  same  chemical  composition  as  celhilose,  CeHioOg, 
and  is  closely  allied  to  it  in  its  properties.  Starch  is  stored  up  in 
plants  in  anticipation  of  future  usefulness  in  the  formation  of  their 
cell- walls,  growing  tissues,  or  other  constituents.  It  exists  in  the  form 
of  granules,  the  shape  of  which  may  be  described  as  sphericjil,  ellip- 
soidal, ovoid,  lenticular,  polygonal,  or  irregular,  and  it  is  possible  to 
identify  the  varieties  of  starch  obtained  from  various  plants,  with  the 
aid  of  the  microscope,  by  the  shape  and  size  of  the  granules. 

The  granules  consist  of  layers  of  different  densities,  arranged  con- 
centrically around  a  central  point  termed  the  hilum,  which  is  usually 
at  one  end  of  the  granule.     Corn  starch  is  official. 

AMYLUM.  U.S.    Starch  Corn  Starch 

The  starch  grains  obtained- from  the  fruit  of  Zca  J/o/.s  Linne  (Fam.  Graminex) . 

In  fine  powder  or  irregular,  angular  white  massep,  consisting  of  somewhat 
spherical,  but  usually  polygonal  grains,  about  0.010  to  0.025  Mm.  in  diameter, 
with  a  lenticular,  circular,  or  triangular  central  fissure  ;  inodorous  and  tasteless  ; 
insoluble  in  cold  water  or  alcohol  ;  forming  a  whitish  jelly  when  boiled  with 
water,  w'hich  when  cool  gives  a  deep  blue  color  with  iodine  T.8.  ;  triturated  with 
cold  water,  showing  neither  acid  nor  alkaline  reaction  with  litmus  paper;  when 
completely  incinerated,  leaving  not  more  than  1  percent,  of  ash. 

When  freed  from  water  by  careful  drying  in  a  current  of  warm  air,  Starch 
should  show  not  less  than  95  percent,  of  hydrolyzable  carbohydrate. 

Starch  is  present  in  many  drugs,  and  is  an  important  constituent  of 
many  vegetable  foods. 

Preparation — Starch  is  made  from  potatoes  by  first  grating  them, 
and  then  pressing  the  soft  maas  upon  a  sieve,  which  separates  the  cel- 
lular substances  and  permits  the  starch  granules  to  fall  through. 
These  must  be  thoroughly  washed,  th(»  quality  of  starcli  depending 
largely  upon  the  purity  of  the  water  that  is  used  in  washing  it.  In 
making  starch  from  wheat  or  corn  the  gluten  must  be  separated.  This 
is  generally  done  by  permitting  it  to  become  sour  and  disintegrated 
through  acetous  fermentation,  stopping  the  fermentation  before  the 
starch  is  aflFected.  Upon  the  small  scale,  starch  may  be  made  from 
wheat  flour  by  placing  it  in  a  fine  linen  bag  and  kneading  it  while  a 
small  stream  of  water  trickles  upon  it.  The  starch  is  carried  oflF 
with  the  water,  while  the  glnien  remains  as  a  soft  mass  in  the  bag  ;  tJie 
latter  may  be  purified  and  used  in  making  glntcn  suppositories.  The 
quality  of  commercial  starch  largely  depends  upon  the  purity  of  the 
water  used  in  its  manufacture. 

Starch  by  the  action  of  diluted  acids,  diastase,  or  heat,  is  converted 
into  dextrin,  a  substance  resembling  gum  in  appearance  and  properties. 
Dextrin  is  largely  dissolved  by  water,  hot  or  cold,  and  forms  a  muci- 
laginous solution,  from  which  it   is  precii)itated  by  alcohol.      Large 
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quantities  of  dextrin  are  now  made  both  in  America  and  abroad,  and 
employed  for  various  purposes  in  the  arts,  under  the  name  of  atiificial 
gum  or  British  gum.  It  is  found  in  the  market  in  the  form  of  a  white, 
brilliant  powder,  or  in  small  masses  or  fragments  resembling  natural 
gum.  It  may  be  distinguished  from  gum  arable  by  the  taste  and 
§niell  of  potato  oil  which  it  always  possesses. 

Starch  is  dissolved  by  glycerin  and  partially  by  boiling  water. 
Inulin,  C12H20O10,  is  a  substance  closely  allied  to  starch.  It  is  found 
particularly  in  the  plants  belonging  to  the  family  Compositse,  as  Inula, 
Taraxacum,  Pyrethrum,  Lappa,  etc.  It  has  also  been  found,  accord- 
ing to  Kraus,  in  plants  of  the  Cami)anulacese,  Goodeniacese,  Lobeliacese, 
and  Stylidacese.  It  differs  from  starch  in  the  following  particulars  :  it 
is  colored  yellow  hy  iodine,  does  not  gelatinize  with  water,  and  is  not 
found  in  plants  in  the  form  of  granules  having  concentric  layers  like 
starch. 

Uses. — Starch  was  made  official  for  use  in  making  glycerite  of 
starch  and  sulphurated  lime.  It  is  used  externally  as  an  absorbent, 
and  is  applied  to  the  skin  by  dusting. 

Official  Preparation 

Qlyceritum  Amyli         Starch  jelly,  made  with  10  Gm.  of  starch,  10  Cc.  of  water,  and  80  Gm. 
Glycerite  of  Starch        of  glycerin  (see  page  307) 


Acorn 

Bean 
Barley 

Canna 


Cassava 
Tapioca 
Manioc 

Curcuma 
Turmeric 

Maranta 
Arrowroot 


OaU 


Pea 

Potato 


Sweet  Potato 
Rice 


Rye 


Wheat 


Unofficial  Amylaceous  Substances  and  Derivatives 

From  the  genus  Qnercus.  Acorns  contain  besides  starch  a  peculiar  saccharine 
substance,  qitercite 

From  Fiiha  rnlfjnris  and  Phnneohis  vulgarln 

Hordeiim  dinfichon.  Contains  60  to  68  percent,  of  starch,  also  gluten,  gum, 
and  sugar 

From  the  rhizome  of  Canna  ediilin.  Fam.  Marantaceae,  Cannae.  Indigenous 
to  Peru  and  Brazil.  The  starch  granules  are  very  large,  and  exhibit  a  glis- 
tening or  satiny  appearance.  It  forms  a  cloudy  but  very  tenacious  jelly 
with  boiling  water 

From  the  root  of  M<ttiili<>t  vliHnfiinin.  Fam.  Euphorbiacca?.  Habitat,  Tropi- 
cal America.  The  starch  granules  are  about  half  the  size  of  the  potato  gran- 
ules, in  somewhat  translucent  pieces,  inodorous,  having  an  insijiid  taste 

From  the  rhizome  of  Ciirrnina  lomju.  P'am.  Zingiberncea-.  Habitat,  Southern 
Asia,  cult.     The  starch  granules  are  rather  larger  than  those  of  maranta 

From  the  rhizome  of  Miir<inia  firiiiifHiiiiriii.  Fam.  Marantacea^  Indigenous 
to  West  Indies  and  tropical  America.  Prcparerl  by  removing  the  scales 
from  the  rhizome,  mashing  ami  grinding  in  a  mill  until  reduced  to  a  pulp, 
then  suspending  this  in  water,  and  separating  the  fibrous  portion,  either 
by  hand  or  sieve  ;  lastly,  w.ashing  tlioroughly.  and  drying  with  a  gentle  heat. 
The  yield  is  from  13  to  20  percent,  of  ft-oula.  It  forms  an  opaque  jelly  with 
concentrated  hydrochloric  acid 

From  Avrnn  iintivn.  Fam.  (Jraininea^.  Habitat,  Asia,  cult.  The  grain  con- 
tains 64  to  66  percent,  of  starch,  besides  protein  compounds,  fat,  salts,  etc. 

From  I'isum  nalirum.     It  yields  about  37  percent,  of  starch 

From  the  tubers  of  Stifnniim  luli,  inHnm.  Fam.  Solanaceir.  Habitat,  Europe 
and  America.  Prcpare<l  by  drenching  washed  and  raspetl  potatoes  in  a  sieve 
with  a  continuous  stream  of  cold  water,  allowing  the  li(|uid  to  stand  for  a 
short  time,  an<l  repeatedly  washing  the  granules  which  collect  at  the  bottom 
of  the  liquid  ;  lastly,  drying  carefully.  The  yield  is  about  20  percent.  It 
is  largely  used  a.s  an  adulterant 

From  ('<ini<>/iii/iiH  lluintiiK.     The  yield  of  starch  is  about  16  percent. 

From  Onjzti  Hntim.  Prepareil  by  beating  rieo  with  weak  soda-lye,  which  dis- 
solves the  nitrogenous  impurities  and  leaves  pure  starch,  then  adding  a  solu- 
lution  of  borax  to  facilitate  the  sejiaration  of  the  starch  from  the  gluten. 
The  yield  is  about  88  percent. 

From  Srrtifr  rrrrii/r.     The  yield  of  starch  is  about  64  percent. 

From  the  pith  of  Mrirnxyhni  Siti/ii.  Fain.  I'almie.  Prepared  by  powdering 
the  pilh  of  the  tree,  washing  with  water  to  remove  woody  tissue  and  other 
iiiipiiritie.M  ;   lastly,  drying  carefully  anil  granulating 

From  '/'ritiriiw  rulijnrr.  Yniw,  Gramjneic,  Formerly  official,  now  replaced 
by  corn  starch 
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MALTUM.  U.S.     Malt 

The  grain  of  haxley,  Hordeum  distichon  Linne  (Fam.  G r amine :r) ,  partially  ger- 
minated artificially,  then  driefl. 

Yellowish  or  amber-colored  frrain.s,  shading  to  brown  ;  crisp  when  fractured, 
the  interior  surface  whitish,  or  tinged  w'ith  brown  if  the  grains  have  been  heated 
sufficiently  to  cause  caramelization.  It  should  have  an  agreeable,  characteristic 
odor,  and  a  sweet  taste  due  to  the  conversion  of  the  starch  in  the  seed  into 
maltose,  through  the  action  of  the  diastase.     Malt  should  float  on  cold  water. 

The  solid  soluble  constituents  of  Malt,  obtained  by  evaporating  an  aqueous 
infusion  to  dryness,  should  weigh  not  less  than  70  percent,  of  the  dried  Malt 
from  which  they  are  derived. 

The  acidity  of  Malt  (calculated  as  lactic  acid) ,  should  not  exceed  0.3  percent. 

When  barley  is  steeped  for  two  or  three  days  in  water,  it  swells, 
becomes  somewhat  tender,  and  the  water  is  colored  reddish- brown. 
If  the  water  is  drained  off,  and  the  barley  is  spread  about  two  feet 
thick  upon  a  floor  (a  stone  floor  is  generally  used),  it  heats  spontane- 
ously, and  germination  begins,  the  radicle  making  its  apjiearance 
first.  The  growth  of  the  grain  is  partially  stopped  at  this  stage 
by  spreading  it  more  thinly,  and  turning  it  over  for  two  days.  It  is 
then  raked  into  heaps  and  allowed  to  stand  a  day,  when  it  becomes 
hot,  and  is  subsequently  thoroughly  dried  in  a  kiln  by  a  slow,  regu- 
lated heat.  This  is  malt,  and  it  differs  in  quality  according  as  it  is 
more  or  less  soaked,  drained,  germinated,  dried,  or  baked.  It  is  dis- 
tinguished by  its  color, -being  pale,  amber,  brown,  or  black  malt,  ac- 
cording to  the  degrees  of  heat  used  in  drying  it.  The  object  of  con- 
verting grain  into  malt  is  to  change  the  starch,  naturally  present  in 
the  grain,  into  maltose,  a  peculiar  kind  of  sugar,  and  dextrin.  This 
is  effected  through  the  presence  of  diastase,  a  peculiar  and  powerful 
ferment,  which  is  developed  during  the  partial  germination  to  which 
the  grain  is  subjected  in  malting.  A  portion  of  the  starch  is  always 
left  unchanged  by  the  process  of  germination,  its  conversion  into  mal- 
tose being  completed  during  the  heating  in  th<».  kiln.  The  diiistase 
which  is  developed  is  cai:)able  of  converting  into  maltose  much  more 
starch  than  is  contained  in  the  grain  in  which  it  is  produced  ;  hence, 
if  good  malt  be  added  to  a  certain  quantity  of  unmalted  grain,  tlie 
starch  in  the  latter  may  be  also  converted  into  maltose.  Malt  seldom 
contains  diastase  in  larger  proportion  than  two  parts  in  a  thousand. 
Diastase  is  obtained  by  bruising  malt,  adding  about  half  its  weight  of 
water,  expressing  strongly,  treating  the  viscid  liquid  thus  obtained  wit  li 
sufficient  alcohol  to  destroy  its  viscidity,  then  separating  the  coagnlated 
albumen,  and  adding  a  fresh  portion  of  alcohol,  wliicli  i)re('ipitat«'s 
the  diastase  in  an  imj^ure  state.  To  render  it  pnie,  it  mnst  be  redis- 
solved  as  often  as  three  times  in  water,  and  precii)itated  by  alcohol. 
Diastase  is  solid,  white,  tasteless,  soluble  in  water  and  in  weak  alcohol, 
but  insoluble  in  the  latter  fluid  when  concentrated.  Thongh  without 
action  upon  gum  and  sugar,  it  h;us  the  extraordinary  property,  wlien 
mixed,  in  the  proportion  of  only  one  part  to  two  thousand,  with  starch 
suspended  in  water,  and  maintained  at  a  temperature  of  about  71.1°  C. 
(160°  F. ),  of  converting  that  principle  into  dextrin  and  maltose. 
Althongli  malt  has  been  manufactured  in  large  quantities  for  centuries 
for  brewing  purposes,  it  lias  only  recently  been  em])loy«Ml  in  medicine, 
in  the  form  of  extracts  of  malt,  malt  foods,  etc.  Its  usefulness  in  this 
connection  is  due  to  the  fact  that  the  amount  of  diastase  present  in 


746  AMYLACEOUS  AND  MUCILAGINOUS   PRINCIPLES 

good  malt  has  the  power  of  rendering  starch}/  substancrs  which  arc  taken 
into  the  stomach  as  food  soluble ;  and  good  preparations  of  malt  are  not 
only  easily  digested  food  prodnetvS  themselves,  bnt  also  actively  aid  in 
the  digestion  of  other  substances.  Some  of  the  commercial  malt  ex- 
tracts consist  of  glucose  colored  with  caramel  and  slightly  flavored 
with  extract  of  malt. 

Official  Preparation 

Estractum  Malti       Made  by  macerating  1000  Gm.  of  malt  with  1000  Cc.  of  water  for  fi  hours, 
Extract  of  Malt        then  adding  4000  Cc.  of  water  and  digesting  at  6o°  C.  (131°  F.)  for  one 
hour,  straining  the  mixture,  and  evaporating  the  strained  liquid  in  a 
vacuum  or  at  a  low  temperature  to  the  consistence  of  thick  honey 


CHONDRUS.  U.S.    Chondrus 

[Irish  Moss] 

The  dried  plant  of  ChonHrns  crii^pus  (Linne)  Lyngbye  (Fam.  Gigartinncrpr). 

Usually  in  light  yellow  or  yellowish-white  matted  masses  ;  the  plant  consist- 
ing of  a  slender,  somewhat  flatteneil  base  about  one-half  the  length  of  the  entire 
frond,  which  after  repeated  forking  terminates  in  a  number  of  palmately  branch- 
ing, somewhat  enlarged,  commonly  emarginate  or  two-lobed  segments  ;  translu- 
cent, sometimes  with  fruit  bodies  embedded  near  the  apex  of  the  segments ; 
somewhat  cartilaginous  ;  having  a  slight  sea-weed  odor  and  a  mucilaginous, 
somewhat  saline  taste. 

One  part  of  Chondrus  boiled  for  ten  minutes  with  30  parts  of  water  yields 
a  solution  M-hich  gelatinizes  on  cooling,  and  is  not  colored  blue  by  iodine  T.S. 

This  alga  grows  in  the  Atlantic  Ocean.  It  contains  70  percent,  of 
a  mncilaginous  principle,  which  h;is  been  termed  carrageenin.  This 
ditfers  from  f/um  by  not  precipitating  with  alcohol,  from  starch  by  not 
becoming  Idne  upon  the  addition  of  iodine,  and  from  pectin  by  not 
being  precipitated  by  lead  subacetate. 

Uses. — Chondrus  is  used  principally  to  form  a  ''sick  diet"  jelly, 
one  part  being  sufficient  to  form  a  jelly  with  sixty  parts  of  water. 
It  should  be  previously  soaked  in  a  small  quantity  of  water,  to  dis- 
solve adherent  salts,  and  this  water  thrown  away. 


Gums  and  Mucilaginous  Substances 

The  proximate  princi])le  arahin  ( fornnM-ly  termed  gum)  may  be 
described  as  a  vegetable  substance,  which  forms  with  water  a  thick 
glutinous  liquid,  is  insoluble  in  alcohol,  and,  when  treated  with  nitric 
acid,  is  converted  into  mucic  and  oxalic  acids.  Three  proximate 
principles  are  found  in  gums:  1.  Arahin,  or  arabic  acid,  ('12H22O11. 
the  soluble  form,  found  largely  in  acacia.  2.  Bassorin,  CigHaoOio,  or 
insoluble  gum,  found  in  tragacjinth.  .'?.  Cerasin  (insoluble),  fiuind  in 
cherry  gum. 

Some  cxudiitions  an*  composed  of  both  solnlde  and  insolubh^  gum. 
Vegetable  nnicilage  and  insoluble  gnin  are  carbohydrates  usually  pro- 
duced by  the  disorganization  of  a  ])ortion  of  the  cell-wall  of  ])lants 
or  by  changes  in  the  cell  contents,  (liinis  differ  from  starch,  or  eel- 
hilin,  by  Ixdng  soluble  in  water,  or  by  swelling  up  in  contact  M'ith  it. 
They  differ  from  sugars  by  being  incapable  of  vinous  fermentation 
with  yeast.  There  will  I>e  frecjuent  occiisiou  to  refer  to  the  uses  of 
gum  in  the  subsequent  chapters. 


AMYLACEOUS   AND  MUCILAGINOUS  PRINCIPLES  747 

ACACIA.  U.S.     Acacia 
[Gum  Arabic] 

A  gummy  exudation  from  Acacia  tSetwgul  Willdenow,  and  other  species  of 
Acaciu  (Kam.  LeguiniiK/sir). 

In  roundisli  tears  of  various  size.s,  or  broken  inU>  angular  fragmentw  ;  whitissh 
or  yellowish-white,  translucent ;  very  brittle,  with  a  glass-like,  .sometimes  irides- 
cent fracture  ;  nearly  inodorous  ;  tast«  insipid,  mucilaginous  ;  insoluble  in  alcohol  ; 
slowly  and  completely  soluble  in  water,  forming  an  odorless,  nmcilaginous  liquid, 
which  shows  an  acid  reaction  with  blue  litmus  paper,  yields  a  gelatinous  precip- 
itate with  basic  lead  acetate  T.S.,  ferric  chloride  T.S.,  and  concentrated  solution 
of  sodium  borate.  It  is  not  colored  blue  (absence  of  )>tarch)  or  red  (absence  of 
dextrin)  by  iodine  T.S.,  nor  does  it  yield  a  brownish-black  precipitate  with  ferric 
chloride  T.S.,  or  reduce  alkaline  cupric  tartrate  V.S. 

The  powder  contains  few,  or  no  starch  grains  or  fragments  of  vegetable  tissues, 
and  yields  not  more  than  4  percent,  of  ash. 

This  valuable  gum  consists  maiuly  of  arable  acid,  or  arabin,  com- 
bined with  lime,  potassium,  or  magnesium,  and  hence  it  may  be  called 
calcium,  potassium,  or  magnesium  arabate.  It  is  bleached  by  expo- 
sure to  the  sun.  In  powder  it  is  always  white.  The  sijecific  gravity 
varies  from  1.31  to  1.525  for  the  dried  gum. 

One  hundred  parts  of  diluted  alcohol  containing  22  per  cent,  of  al- 
cohol by  volume  dissolve  fifty-seven  parts  of  gum,  diluted  alcohol 
coutaiuiug  40  percent,  of  alcohol  takes  up  ten  parts,  while  50  percent, 
alcohol  dissolves  only  four  parts. 

Neutral  lead  acetate  does  not  precipitate  its  aqueous  solution,  but 
the  basic  acetate  forms  a  precipitate  even  in  very  dilute  solution. 
Soluble  silicates,  borates,  and  ferric  salts  render  a  solution  of  the  gum 
turbid,  or  thicken  it  to  a  jelly.  No  alteration  is  produced  by  sil\er 
salts,  mercuric  chloride,  or  iodine.  Gum  arable  dissolves  in  an  am- 
moniacal  solution  of  cupric  oxide. 

Uses. — In  pharmacy,  acacia  is  extensively  used  for  the  suspension 
of  insoluble  substances  in  water,  and  for  the  formation  of  pills  and 
troches.  Two  kinds  of  powdered  acacia  are  used,  one  a  coarse  powder 
called  granulated,  the  other  finely  dusted.  The  granulated  dissohes 
more  readily  in  water,  because  it  has  lost  during  desiccation  only  a 
part  of  its  moisture,  while  in  preparing  the  "finely  dusted''  powder 
the  high  heat  necessarily  used  to  dry  it  thoroughly,  drives  off  nearly 
all  the  water.  Its  easy  solubility  and  its  absence  of  tendency  to  form 
"lumps"  cause  the  coarse  powder  to  be  preferred  for  solutions,  emul- 
sions, etc.  Acacia  is  used  as  a  binding  agent  in  emulsions,  pills, 
troches,  etc.,  aud  in  the  following  : 

Official  Preparations 

Mucilago  Acaciae  Made  by  dissolving  340  (iin.  of  acacia  in  330  Gm.  of  lime  water  and 

Mucilage  of  Acacia        enough  water  to  make  10(M)  (Jin.     Preferably  made  by  circulatory  solu- 
tion (see  Fig.  2H;'),  page  191) 
Syrupus  Acaciae  Made  by  dissolving  100  (Jiu.  of  acacia  (in   tears)  in  430  Cc.  of  distilled 

Syrup  of  Acacia  water,  dissolving  in  the  liquid  800  li in.  of  sugar  with  the  ai<l  of  a  gentle 

heat,  straining  and  ailding  enough  distilled  water  to  make  1000  Cc.  (see 
page  289) 

TRAQACANTHA.  U.S.    Tragacanth 

A  gummy  exudation  from  Astragalus  gummifer  l^billardicre,  or  from  other 
Bpecies  of  Astragalus  (Fain.  JA-gnim/tosu-). 

It  is  otticially  described  as  "  In  ril^bcjn-shaped  bands  varying  in  size  and  from  1 
to  3  Mm.  thick,  or  in  irregular  pieces  of  the  saiue,  long  and  linear,  straight  or 
spirally  twisted  ;  externally  whitish,  marked  by  more  or  less  pronounced  longitu- 
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dinal  or  excentric  lines  or  ridges  ;  translucent,  horny,  fracture  short,  tough,  rendered 
more  easily  pulverizable  by  a  heat  of  50°  C.  (122°  F. ). 

"  On  treating  Tragacanth  with  50  parts  of  \\  ater,  it  swells  and  gradually  forms  a 
cloudy,  gelatinous  mass,  which,  nn  warming  with  solution  of  sodium  hydroxide 
on  a  water-bath,  becomes  yellow  and  is  tinged  l)lue  on  the  addition  of  iodine  T.S.  ; 
the  addition  of  alcohol  to  the  Huid  portion  causes  a  precipitate,  but  the  liquid  is 
not  colored  blue  by  iodine  T.S." 

This  giiiii  upou  analysis  was  found  to  consist  of  33  percent,  of  bas- 
sorin,  or  insoluble  guui,  53  percent,  of  soluble  gum  (not  arabin),  11 
percent,  of  water,  and  3  percent,  of  impurities.  Its  specific  gravity 
is  1.384.  Introduced  into  water,  it  absorbs  a  certain  proportion  of 
that  liquid,  swells  very  much,  and  forms  a  soft  adhesive  paste,  but 
does  not  dissolve.  If  agitated  with  an  additional  quantity  of  water, 
this  paste  forms  a  uniform  mixtrue  ;  but  in  the  course  of  one  or  two 
days  the  greater  part  separates,  and  is  deposited,  leaving  a  portion 
dissolved  in  the  supernatant  fluid.  Tragacanth  is  wholly  insoluble  in 
alcohol.  It  appears  to  be  composed  of  two  different  constituents,  one 
soluble  in  water  and  reseml)ling  acacia,  the  other  swelling  in  water, 
but  not  dissolving.  The  former  differs  from  acacia  in  affording  no 
precipitate  with  potassium  silicate  or  ferric  chloride. 

Uses. — Tragacanth,  in  the  form  of  a  glycerite,  affords  an  excellent 
pill  excipient ;  the  powder  itself  is  often  used  to  stiffen  a  pill  mass 
and  render  it  adhesive.  It  is  used  officially  in  the  emulsion  of 
chloroform,  Blaud's  pills,  in  a  number  of  troches,  and  in  the  fol- 
lowing : 

Official  Preparation 

Mucilago  Tragacanthae  Made  by  mixing  18  Gui.  of  glycerin  with  75  Cc.  of  water,  beating 

Mucilage  of  Tragacanth  to  boiling,  adding  fi  Gni.  of  tragacanth,  macerating,  making 
the  weight  up  to  100  Gm.,  and  then  straining  forcibly  through 
muslin  (see  page  301) 

ULMUS.  U.S.     Elm 

[Slippery  Ei,m] 

The  dried  bark  of  Ulmvs  fnha  Michaux  (Fam.  Uhnaceie),  deprived  of  ita 
peridemi . 

It  is  oflTicially  described  as  "  In  fiat  pieces  varying  in  length  and  width,  3  to  4 
Mm.  tliick  ;  outer  surface  light  brown,  with  occasional  dark  brown  patches  of  the 
poridenii  ;  inner  surface  yellowish-brown  ;  fracture  fibrous  and  somewhat  mealy  ; 
odor  slight  but  distinct ;  taste  mucilaginous. 

"  Ground  Elm  contains  a  few  nearly  spherical  starch  grains  from  0.005  to  0.010 
Mm.  in  diameter." 

This  bark  contains  a  mucilage  which  is  capable  of  being  precipi- 
t^it<'d  from  its  arjueous  solution  by  alcohol  and  load  acetate.  It  is 
mnch  used  as  a  demulcent. 

Official  Preparation 

Mucilago  T'Imi  Made  by  digesting  Ci  Gm.  of  bruised  elm  in   100  (V.  of  water    (see  page 

Mucilage  of  Elm  301) 

SASSAFRAS    MEDULLA.   l.S.     Sassafras  Pith 

The  dried  jiith  of  SitKstifriis  rnriifollum  (Salisbury)  O.  Kuntze  {Syn.  Sassafras 
iSVw«fj/VrM  (Linne)  Karsten)   (Fam.  Jjdiiratrn'). 

It  ii?  ofiicially  described  as  "  In  more  (tr  less  cylindrical,  f)ften  curved  or  coiled 
pieces  of  variable  length  and  alx)ut  5  Mm.  in  diameter,  whitish,  very  light,  with 
a  slight  odor  and  a  nnicilaginous  taste." 
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This  pith  contains  a  delicate  mucilage,  which  is  not  i)recipitaied 
from  its  aqueous  solution  by  alcohol.  It  is  used  for  making  the 
official  mucilage,  which  is  principally  employed  as  an  eye  wash. 

Official  Preparation 

Mucilago  Sassafras  Medullae         Made  by  macerating  2  Gm.  of  sassafras  pith  in  100  Cc.  of  water 
Mucilage  of  Sassafras  Pith  during  three    hours  and  straining  without  expression   (see 

page  300) 


ALTH/CA.  U.S.     Althaa 
[Makshm  allow] 

The  dried  root  of  Altlipea  officinalis  Linne  (Fam.  Mnlvnceie) ,  collected  from  plants 
of  the  second  year's  growth,  and  deprived  of  the  periderm. 

It  is  ofRciafly  described  as  in  "  Slenderly  tapering,  15  to  30  Cm.  long,  rarely 
exceeding  20  >Im.  in  (Hameter ;  externally  whitish,  traversed  longitudinally  by 
several  broad,  shallow  furrows,  and  covered  with  loosened  bast  fibres  ;  fracture  of 
bark  fibrous,  of  wood  short  and  granular  ;  internally  yellowish-white  ;  odor  faint ; 
taste  sweetish,  mucilaginous. 

"  The  powder  contains  rosette-shaped  crystals  of  calcium  oxalate,  about  0.025 
Mm.  in  diameter,  and  ellipsoidal  starch  grains  from  0.010  to  0.020  Mm.  in 
diameter." 

This  root,  which  is  generally  imported  from  Europe,  contains  a  large 
quantity  of  mucilage,  C12H20O10J  associated  with  asparagin^  sugar,  and 
starch.  It  is  used  as  a  demulcent,  and  officially  in  mass  of  mercury, 
pills  of  ferrous  carbonate,  and  pills  of  phosphorus  as  an  adhesive 
diluent. 


LINUM.   U.S.     Linseed  Flaxseed 

The  ripe  seed  of  Linum  xisilntvisiinum  Linn6  (Fam.  Linnceir) . 

It  is  officially  described  as  follows  :  Ovate  or  oblong-lanceolate,  flattened,  4  or  5 
Mm.  long,  obli()uely  pointed  at  one  end  ;  externally  chestnut-brown,  very  smooth 
and  glossy,  covered  with  a  transparent,  mucilaginous  outer  wall  which  swells  in 
water  ;  embryo  whitish  or  greenish,  with  two  large,  plano-convex  and  oily  cotyle- 
dons, embedded  in  a  thin  perisperm  ;  odor  slight ;  taste  mucilaginous,  oily. 

Ground  Linseed  (Linseed  Meal  or  Flaxseed  ]\Ieal)  should  be  recently  prepared 
and  free  from  unpleasant  or  rancid  odor.  It  is  a  grayish-yellow  powder  contain- 
ing brownish  fragments,  and  when  exhausted  by  carbon  flisulphide  should  yield 
not  less  than  80  percent,  of  a  fixed  oil,  all  of  which  is  saponiiiable. 

If  0.1  Gni.  of  ground  Linseeil  be  mixed  with  20  Cc.  of  water  and  the  mixture 
heated  to  boiling,  then  cooled  and  diluted  with  cold  water  to  100  Cc,  the  addition 
of  0.5  Cc.  of  iodine  T.S.  shouUl  not  produce  more  than  a  pale  blue  color  (limit  of 
starch) . 

Linseed  contains  15  percent,  of  mucilage,  C12H20O10,  in  the  epithe- 
lium, and  from  20  to  85  percent,  of  fixed  oil  in  the  nucK'Us.  iM'sides 
resin,  sugar,  wax,  etc.  The  mucilage  is  soluble  in  wat«M-,  but  more 
readily  in  hot  water,  forming  a  thick,  viscid  licjuid.  Alcoliol  and 
lead  subacetate  j)recipitate  it  from  its  aqueous  solution.  Tlu'  muci- 
lage is  an  important  constituent  ;  the  s«'ed  is  used  in  its  ungronnd 
state  for  making  a  demulcent  infusion.  Ground  flaxseed  is  vei\v  use- 
ful to  the  pharmacist  for  making  lutes,  and,  medicinally,  it  is  used 
for  making  poultices.  The  fixed  oil  is  very  valuable  in  the  arte 
because  of  its  tlrying  properties.     (See  Oleum  Lini.) 
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Unofficial  Mucilaginous  Substances 

Bael-fruit  Tlic  dried,  half  ripe  fruit  of  jEgh  Marmcfos.     Fam.  Aurantiaceae.     Habi- 

tat, Himalaya  Mountains.  Used  principally  in  dysentery.  Dose  of 
fluidextract,  1  to  2  fluidrachms 

Baobab  From  Adnnnonia  digiiain.     Fam.  Sterculiaceae.     Habitat,  Tropical  Africa. 

Used  as  a  tonic 

Benne  Leaves  From  .SV/i««)h»i  Indicum.     Fam.  I'edaliaceae.     Hajbitat,  India.     Used  as  a 

stimulant 

Blue-weed  From  Erhium   rulgarc.     Habitat,   Europe.     Used  chiefly  as  an   emollient 

and  protective 

Borage  From    lii>r(i,j<>   i,ffiri„nliii.      Fam.    Boniginacca-.      Habitat,   Southern    Eu- 

rope.    Used  chiefly  as  an  emollient  and  protective 

Cashew-nut  From  Anacaidium  occidentnle.     Fam.   Terebinthaceae.     Habitat,  Tropical 

America.     Used  externally  and  as  a  vermifuge 

Comfrey-root  The  root  of  Symphytum  ujficiiiitlr.     Fam.  Boraginaceae.     Habitat,  Europe. 

Used  as  a  demulcent  and  astringent 

Cydonium,  The  seed  of  Cydonia   vulgarin.     l''am.   Rosaceae.     Used  for  Mucilngo  Cy- 

Quince  Seed  dnnil,  2  percent,  quince  seed,  98  percent,  water 

Evening  Primrose     From  yEnothera  hletinin.     Fam.  Onagracea;.     Habitat,  North  America 

Fenugreek  The   seeds   of  Trignnel/n   Fifinnii-gnvciim.      Fam.   Leguminosae.     Habitat, 

Western  Asia.     Used  as  an  emollient,  and  in  condition  powders 

Hog  Gum  From  lihus  metopivni.     Habitat,  South  America.     Used  as  a  demulcent 

Hound's  Tongue  From  CynnglnsKum  ojfirinnle.  Habitat,  Europe  and  United  States.  Used 
as  an  emollient  and  protective 

Jujube  Berries  The  fruit  o{  ZtzyphvH  vu/garis.     Fam.  Rhamnaceae.     Habitat,  Asia  Minor. 

Used  as  a  laxative 

Laminaria  From  /.uminarin  (Vmintmii.     Fam.  Alga?.     Habitat,  North  Atlantic  Ocean 

Lungwort  From  I'nlmonnrin  nffiriiinh'x.     Habitat,  Europe 

Maidenhair  The  fronds  of  Adjnntuni  Capillus-Venerin.     Fam.   Filices.     Used  as  a  de- 

mulcent and  stimulant 

Mezquite  Gum  From  A /gnrohin  g/rmdidnna.     Habitat,  Texas 

Mullein  The  leaves  and  flowers  of   Vfrhnncnm    ThnpRUK.     Fam.  Scrophulariaceae. 

Habitat,  North  America.     Used  as  a  demulcent 

Okra  From  HihiKnin  rsni/DituK.     Habitat,  Africa 

Salep  From   the  tubers  of    On  his   mnsruln.     Is    very    mucilaginous,    only  four 

grains  being  sufficient  to  make  one  fluidonnce  of  water  gelatinous 

Virginia  Lungwort   From  Pulmonaria   Virginirn.     Habitat,  United  States 

Willow  Herb  From  Epifobi'um  angusti/olinm.     Fam.  Onagraceae.     Used  as  a  tonic  and 

•    demulcent 


CHAPTEE    LI 
SUGARS   AND   SACCHARINE   SUBSTANCES 

Sugars  may  be  defined  as  organic  bodies  having  a  sweet  tiuste,  gen- 
erally of  vegetable  origin  and  crystallizable,  of  a  neutral  reaction, 
soluble  in  water,  their  solutions  being  optically  active  to  polarized 
light.  The  term  sugar  is  popularly  applied  to  but  one  product,  sac- 
charose, the  sweet  substance  obtained  from  sugar  cane,  beets,  sorghum, 
sugar  majjle,  etc.  There  are,  however,  many  sugars  varying  not 
only  in  external  appearance  and  properties,  but  also  in  chemical  com- 
position. They  may  be  divided  into  two  classes  :  1.  Fermentable 
sugars.     2.  Non-fermentable  sugar-s. 

1.  Fermentable  Sugars — This  is  by  far  the  more  important  class, 
as  it  embraces  the  sugars  which  are  largely  consumed  in  food  products. 
It  will  be  found  convenient  to  divide  this  class  into  two  subclasses  : 
Glucoses,  or  sugars  directly  subject  to  vinous  fermentation,  and  Sac- 
cJmroses,  sugars  indirectly  subject  to  vinous  fermentation.  The  follow- 
ing table  shows  these  in  detail  : 


Qlucose  (Sucro-dextrose,  Dextro- 
glucose,  or  Dextrose), 
CeHiaOe  -f  Aq 


Qrape  Sugar  (Starch  Sugar  or  Crys 

tallized  Glucose) 
Levulose  (Sucro-levulose,  Mucoid 

Sugar,  and  Fructose  or  Fruit 

Sugar,  Laevo-glueose) 

Dulcitose 
Maunitose 

Galactose 

Arabinose,  pectinose 
Inosite,  inosol,  phaseumannite 
Scyllite 

Sorbinose,  sorbin 
Eucalyptose,  eucalyn, 
CaHiaOe  +  H2O 


Qlucoses,  CeHiaOe 

"Rotates  the  plane  of  polarization  strongly  to  the  right. 
Obtained  by  treating  starch  with  diluted  sulphuric  acid, 
neutralizing  the  acid  with  lime,  separating  the  calcium 
sulphate,  and  evaporating  the  solution  ;  found  also  io 
honey,  sweet  fruits,  and  diabetic  urine 

Obtained  by  crystallizing  the  above  named  solution 

Rotates   the  plane   of  polarization  strongly  to   the  left. 
Found  in  the  sugar  cane,  and  may  be  obtained  from  mo- 
lasses ;  found  in  honey  and  in  fruits  ;  obtained  pure  by 
the  action  of  diluted  acids  on  inulin 
Obtained  by  oxidizing  dulcite  with  nitric  acid 
Found  in  muscular  flesh  and  made  by  the  oxidation  of 

mannite 
Made  by  treating  milk  sugar  with  diluted  sulphuric  aoid 
Made  by  the  action  of  diluted  acid  on  arabin 
Found  in  muscle,  kidney  beans,  cochineal,  etc. 
Found  in  kidney,  liver,  etc.,  of  cartilaginous  fishes 
Found  in  ripe  mountain  ash  berries 

Made  by  the  action  of  the  diluted  acids  on,  or  fermenta- 
tion of,  meilitose 


Saccharoses,  C12H22O11 
Fermentable  only  after  being  converted  into  a  sugar  belonging  to  the  class  of  glucoses 


Maltose,  C12H22O11 

Cane  Sugar  (Saccharose,  Sucrose) 

Parasacoharose 

Milk  Sugar  (Lactose,  Lactin), 

C12H22O11  4-  H2O 
Mycose,  CiaH220ii -f-SHaO 

Melezitose 

Melitose,  Eucalypton, 
CiaHaaOn-f'SHaO 
Trehalose 
Synanthrose 


Made  by  the  action  of  diastase  on  starch 
Obtained  from  sugar  cane,  beets,  etc.  (see  Saccharum) 
Produced  by  spontaneous  fermentation  of  cane  sugar 
Obtained  from  milk  (see  Saccharum  Lactis) 

Obtained   from   ergot,   mushrooms,  and  Trehala   manna  ; 

identical  with  trehalose 
Obtained  from  mauuu  found  in  Tasmania  and  Persia,  and 

from  the  larch 
Obtained  from   variou.s  species  of  Eucalyptus,  and  from 

cotton  seed 
Obtained  from  the  cocoons  of  LariuiiH  mactilntui 
Obtained  from  the  Jerusalem  artichokes,  an<l  from  Dahlia 

variabili* 
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2.  Non-fermentable  Sugars. — These  are  sometimes  termed  sacc/ki- 
r&ids.     Some  of  them  have  the  chemical  composition  of  glucose. 

Mannite.MannitoI,  or  Alpha-  Obtained  from  Manna  and  many  other  plants,  and  from  the  reduc- 

Hexone  alcohol,  CeHnOe  tion  of  glucose 

Duleite,  or  Dulcitol,  or  IJeta-  Also  called  Melampyrite.     Obtained  from  Melampyrnm  memoro- 

Hexone  alcohol,  C6H14O6  sunt,  and  by  the  action  of  nascent  hydrogen  on  galactose 

Quercitose,  CoHisOb  By  decomposing  quercitrin  with  diluted  sulphuric  acid 

Sorbite,  CeHiiUfl -|- JH2O  From  Sorbus  aiiruparin, — mountain  ash  berries 

Erythromannite,  C4H10O4  Obtained  from  ProtococciiH  vulgaris,  also  called  Phycite 

Isodulcite,  CeHi406  From  quercitrin,  by  the  action  of  diluted  acids 

Finite,  C6H12O5  From  Piunx  Lamhertiana 

Quercite,  C6H12O5  Obtained  from  acorns 

Persite,  orPersitol,  C6H14O6  Obtained  from  Laurus  persea 

Raffinose,  C6H14O7  Obtained  from  beet  root 
Hesperidin  sugar,  C6Hi40e 

Glucose,  CgHiaOe,  may  be  obtained  from  candied  honey,  from 
grapes,  and  from  many  other  sources,  but  it  is  prei)ared  from  starch 
upon  an  immense  scale  by  the  action  of  very  weak  sulphuric  acid. 
The  term  glucose  is  applied  to  the  syrupy  product  of  this  process, 
while  the  name  grape  sugar  is  applied  to  the  solid  product  from  the 
same  source.  The  process  is  as  follows  :  The  corn  is  first  soaked  in 
warm  water,  and  is  then  ground  on  specially  prepared  stones  with  a 
stream  of  water.  The  meal  is  next  passed  into  a  trough,  the  bottom 
of  which  is  made  of  fine  bolting  cloth.  Here  the  starch  is  washed 
through  and  led  to  large  tanks,  where  it  is  allowed  to  settle.  It  is 
next  beaten  up  with  caustic  soda  to  separate  the  gluten,  and  the 
starch  is  again  allowed  to  settle  in  long  shallow  troughs.  The  starch, 
washed  from  all  adhering  alkali,  is  next  beaten  up  with  water  into  a 
cream,  and  conducted  into  the  conveiting  tubs.  Here  the  starch 
cream  is  treated  with  diluted  sulphuric  acid,  and  steam  is  allowed  to 
bubble  up  through  the  mixture.  Tliis  process  of  conversion,  which 
is  called  "  open  conversion,"  is  completed  in  about  two  hours.  An- 
other method  is  called  ''close  conversion."  The  substances  are 
enclosed  in  stout  copper  cylinders  and  subjected  to  the  action  of 
superheated  steam.  This  process  occupies  about  fifteen  minutes. 
After  conversion,  the  liquid  is  treated  witli  marble  dust  and  animal 
charcoal.  After  neutralization,  the  liquid  is  filtered  through  cloth 
and  animal  charcoal,  and  is  then  conveyed  to  the  vacuum  pan. 
When  glucose  syrup  alone  is  desired,  the  process  of  conversion  is 
stopped  wlien  the  starcli  hius  disappeared,  so  that  the  syrup  contains 
both  glucose  and  dextrin,  while,  when  solid  grape  sugar  is  desired, 
the  conversion  is  carried  fuitlu'r  to  the  change  of  dextrin  into  dex- 
trose. Ghicose  can  be  ol)tain(>d  a.s  an  liydi-oxidc  in  small  and  laminated 
crystals  from  a<|ueou8  solntion,  and  aiihydions  in  hard  crystalline 
masses  eitlicr  from  alcoholic  solution  or  from  very  concentrated 
aqueous  solution.  It  is  less  sweet  than  can(^  sugar.  Jt  is  also  less 
soluble  in  water,  and  much  more  soluble  in  alcohol.  It  luis  the 
specific  gravity  1.54  to  1.57  wlien  anliydrous.  Strong  mineral  acids 
hardly  act  on  grape  sugar,  but  destroy  cane  sugar  with  facility.  On 
the  other  hand,  gra]>c:  sugar  is  destroyed  by  alkalies,  with  which 
cane  sugar  forms  definite  <'onipoun<ls.  Dissolve*!  in  water  and  sub- 
jected to  piolonged  ebullition,  gra|)e  sugai'  uiidei'goes  very  little 
alti'ration.  Its  solution  rolat<'s  the  plane  of  i)olarization  of  polarized 
light  Uy  the  right,  and  is  capable  of  undergoing  the  vinous  fermenta- 
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tiou  directly,  without  passing  through  any  intermediate  state.  It  is 
characterized,  also,  in  boiling  solution,  by  reducing  alkaline  cupric 
tartrate  (see  Volumetric  Solution  of  Alkaline  Cupric  Tartrate),  pro- 
ducing a  reddish  precipitate.  Manufactured  glucose  may  sometimes 
contain  calcium  sulphate  ;  it  may  be  detected  by  adding  a  solution 
of  barium  chloride,  which  j^roduces  a  white  precipitate  of  barium 
sulphate. 

SACCHARUM.  U.S.    Sugar 

C12H22O11  =  339.6 

[Cane  Sugar] 

The  refined  sugar  obtained  from  Sacchurum  officinarum  Linne,  and  from  various 
species  or  varieties  of  ,'^orghuiii.  (Fam.  Gramineie) ;  also  from  one  or  more  varieties 
of  ^eto  vu/^am  Linne  (Fam.  Chenopodiacese) . 

Preparation — Sugar  is  prepared  commercially  from  the  sugar  cane, 
beet  root,  and  sorghum.  Formerly,  sugar  cane  was  the  only  source  j 
but  at  present  the  root  of  Beta  vulgaris  is  largely  used  in  Europe  for 
making  cane  sugar,  and  from  the  rapid  growth  of  this  industry  in  this 
country  and  elsewhere,  there  is  a  prospect  of  its  supplanting  all  others. 
To  prepare  sugar  the  sugar  cane  is  crushed,  and  the  juice,  amounting 
to  about  80  percent.,  is  expressed  ;  this  is  then  heated,  a  little  lime 
and  calcium  bisulphite  added,  strained,  and  the  liquid  quickly  evapo- 
rated, cooled,  and  stirred.  The  thick  liquid  is  transferred  to  casks 
perforated  at  the  bottom,  and  the  crystals  drained.  Sugar  made  in 
this  way  is  called  "open  pan"  sugar.  It  is  now  almost  completely 
displaced  by  "vacuum  pan"  sugar. 

In  the  production  of  raw  sugars  by  the  vacuum  pan  process,  the 
juice,  after  "  defecation"  with  lime  and  removal  of  excess  of  lime  by 
carbonic  acid  gas,  is  run  through  large  filters  of  bone  black,  and  then 
into  the  vacuum  pan  for  concentration.  The  vacuum  pan  is  a  large 
evaporating  pan,  closed  above  by  a  dome-like  top,  which  connects 
with  an  exhausting  steam  pump,  so  that  the  li<iuid  can  be  concen- 
trated under  very  reduced  pressure.  The  heat  is  supplied  by  coils  of 
steam  pipes  which  run  through  the  interior  of  the  pan.  The  saccha- 
rine juice  is  evaporated  in  this  until  it  begins  to  crystallize,  and 
even  after  this  fresh  portions  are  added,  so  that  the  crystals  already 
formed  grow  by  accretion  of  fresh  material.  After  the  crystalliza- 
tion is  complete,  the  warm  mixture  of  crystals  and  syrup  is  run  into 
"centrifugals,"  to  which  a  rapid  revolution  is  given,  and  the  crystals 
thus  drained  and  dried. 

Beet  root  sugar  is  made  in  a  similar  manner,  but  is  more  trouble- 
some to  purify  than  that  made  from  sugar  cane.  The  best  sugar  for 
pharmaceutical  uses  is  known  technically  ius  "granulated."  Loaf- 
sugar  is  generally  pure,  but  if  kept  in  a  damp  atmosphere  it  is  liable 
to  absorb  moisture,  and  if  kept  in  a  very  dry  air  it  will  lose  weight. 
For  making  troches,  lozenge  sugar,  a  very  pure,  finely  powdered  sugar, 
may  be  had  througli  deiih'is  in  confectioners'  supi)lies.  "  Pulverized'^ 
sugar,  as  it  is  called,  is  unlit t«'(l  for  sucli  a  i)ni  pose. 

When  sugar  is  crystallized  in  r«'gular  large  nionoclinic  ])risnis,  it  is 
called  rock-candy,  and  has  the  si)ecitic  giavily  l.<>0«).  The  otlicialtest 
excludes  sugar  which  contiiins  ultramarine ;  this  is  often  added  by 
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refiners  to  save  the  expense  of  using  bone-black.  A  sugar  not  entirely- 
free  from  yellow  color  can  be  blued  by  ultramarine,  and  the  fault  thus 
covered  u]),  so  that  most  consumers  remain  ignorant  of  the  deception  ; 
when  solution  is  attempted,  however,  it  is  discovered,  for  the  syrup  is 
never  colorless,  aud  a  sediment  is  deposited.  Sugar  in  dilute  aqueous 
solution  is  converted  into  alcohol,  carbon  dioxide,  and  eventually 
acetic  acid,  if  exposed  to  warm  air. 

Cane  sugar  may  be  distinguished  from  grape  sugar  by  Trommer's 
test,  which  consists  in  the  use  of  copper  sulphate  and  caustic  potash. 
If  a  solution  of  cane  sugar  be  mixed  with  a  solution  of  copper  sul- 
phate, aud  potassium  hydroxide  be  added  in  excess,  a  deep  blue  liquid 
is  obtained,  whicli  on  being  heated  deposits,  after  a  time,  a  little  red 
powder.  A  solution  of  grape  sugar,  similarly  treated,  yields,  by 
heat,  a  copious  greenish  precipitate,  which  rapidly  changes  to  scarlet, 
and  eveutually  to  dark  red.  When  heated  to  185°  C.  (365°  F. ),  cane 
sugar  melts  into  a  viscid,  colorless  liquid,  which  on  being  suddenly 
cooled  forms  a  transparent  amorjihous  mass,  called  barley  sugar.  At 
a  higher  temperature,  between  204.4°  and  215.5°  C.  (400°  aud  420°  F. ), 
it  loses  two  molecules  of  water,  and  is  converted  into  a  very  thick,  black 
liquid,  called  caramel,  which  is  used  largely  for  coloring  aqueous  or 
hydro-alcoholic  liquids.  At  a  still  higher  heat  it  yields  combustible 
gases,  carbonic  acid,  enipyreumatic  oil,  aud  acetic  acid,  and  there 
remains  one-fourth  of  its  weight  of  charcoal,  which  burns  without 
residue. 

The  valuation  of  sugars  and  syrups  is  now  easily  made  through 
the  use  of  the  polariscope.  A  clear  solution  of  sugar  (26.048  Gm.  in 
100  Cc. )  is  poui-ed  into  a  tube  of  definite  length  ;  this  is  placed  in 
the  instrument  and  a  ray  of  light  caused  to  pass  through  it  from  end 
to  end  ;  if  the  sugar  is  dextrogyre  or  dextrorotatory,  it  deviates  the 
plane  of  polarization  to  the  right ;  if  laevogyre  or  laevorotatory,  to  the 
left ;  the  extent  of  the  deviation  is  read  off  from  the  circular  scale  on 
the  polariscope,  aud  the  table  of  percentages  gives  at  once  the  amount 
of  pure  sugar  in  the  sample. 

Official  Description. — White,  dry,  hard,  distinctly  crystalline  granules;  periiianentin  theair. 

Odor,  Taste,  and  Reaction. — Odorless;  purely  sweet  taste;  neutral  reaction. 

Specific  Gravity. — The  aqueous  solution,  saturated  at  25°  C.  (77°  F.),  has  a  specific  gravity 

of  about  1.;'.40. 
Solubility.—  ^S'at^■r.     In  0.46  part  at  25°  C.  (77°  F.)  ;  in  0.2  part  of  boiling  water. 

Alciihol.     In  1.37.2  parts  at  25°  C.  (77°  F.),  and  in  28  parts  of  boiling  alcohol ;  also  soluble 

in  80  parts  of  boiling  absolute  alcohol. 
Oihrr  HiiliintH.      Insoluble  in  ether,  chloroform,  or  carbon  disulphide. 
Tests  for  Identity. — The  aqueous  solution,  saturated  at  25°  V.  (77°  F. )  is  misciblo  with  water 

in  all  proiiortions,  should  be  colorless,  and  is  dextrogyrate. 
impurities  ana  Tests  for  impurities. — liiHulithlv    suIIh,    ullramarine,    Prusnutii    blue,     etc 

Both  the  aqueous  and  the  alcoholic  solution  of  Sugar  should  be  clear  and  transparent. 

When  kept  in  large,  well-closed  and  completely  filled  bottles,  the  solutions  should   not 

deposit  a  sediment  on  prolonged  standing. 
(lliKi.Hi  ((»(/  morr  thiin  it  uliijlit  ,iiiit>iiiil  of  iinrrtnl  mii/nr.      I(   1  dm.  of  Sugar  be  dissolved 

in  10  (,'c.  of  boiling  water,  the  solution   mixed  with  4  or  5  droj)s  of  silver  nitrate  T.S., 

then  about  2  Cc.  of  ammonia  water  added,  and  the  liquid  quickly  brought  to  the  boiling 

point,  not  more  than  a  slight  coloration,  and  no  black  precipitate,  should  appear  in  the 

liquid  after  standing  at  rest  for  five  minutes. 

Uses — Sugar  is  used  jJiincipMlly  in  i)harmacy  for  making  syrups, 
troches,  masses,  conrrctioiis,  ct*-.,  as  ah'cady  iiotvd. 

<S(/r<7m/-M;Y'.s:ii-(']»n'i);ii:i1  ions  math'  by  sat  uialing  sugar witli  tinctures, 
drying  it,  and  IIkmi  reducing  the  uiixtntc  to  a  liiu^  powder. 
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Oleo-saccharures  (Eljeosacchara)  are  similar  preparations  ma<le  by 
incorporating  one  drop  of  a  volatile  oil  with  thirty  grains  of  sugar. 
They  form  convenient  modes  of  administering  remedies  to  children. 

Aromatic  sugars  may  be  prepared  by  pouring  an  alcoholic  tincture 
of  the  spice  drugs — cinnamon,  clovcvS,  etc. — over  granulated  sugar,  •'nd 
drying  the  product  by  exposing  it  to  the  air. 

MEL.  U.S.     Honey 

A  saccharine  secretion  deposited  in  the  honey-comb  by  the  bee,  Apu  mellifera 
Linne. 

It  is  not  known  whether  honey  is  secreted  by  the  bee,  or  whether 
it  exists  ready  formed  in  plants.  The  nectaries  of  flowei-s  contain  a 
sweet  substance,  which  is  extracted  by  the  insect.  Large  quantities 
of  honey  are  obtained  from  California,  the  Southern  States,  and  the 
"West  Indies.  A  still  larger  amount,  however,  is  manufactured  by 
flavoring  and  coloring  artificial  glucose.  The  oificial  test  ingeniously 
detects  this  adulteration  through  the  barium  chloride  test.  Artificial 
glucose  uearly  always  contains  a  trace  of  calcium  sulphate,  which  pro- 
duces a  slight  precipitate  of  barium  sulphate  (see  below). 

Official  Description. — A  syrupy  liquid  of  a  lisht  yellowish  to  yellowish-brown  color,  trans- 
lucent when  fresh,  but  gradually  becoming  opaque  and  crystalline. 

Odor,  Taste,  and  Reaction. — Characteristic,  aromatic  odor,  and  a  sweet,  faintly  acrid  taste. 
Fainty  acid  reaction  upon  litmus  paper. 

Specific  Gravity. — When  recent  Honey  is  diluted  with  twice  its  weight  of  water,  the  result- 
ing liquid  should  be  almost  clear,  not  stringy,  and  should  have  a  specitic  gravity  not 
lower  than  1.099  (corresponding  to  a  specitic  gravity  of  1.370  for  the  original  Honey). 

Test  for  identity. — When   Honey  is  incinerated  in  small  portions  at  a  time  in  a  platinum 
crucible,  it  should  not  leave  more  than  0.3  percent,  of  ash. 
Honey  is  la^vogyratc. 

Impurities  and  Tests  for  Impurities. — Limit  of  chlnridrn.    If  5  Gm.  of  Honey  be  dissolved 
in  20  Gm.  of  water,  a  clear  or  nearly  clear  solution  will  result,  which  should  not  be  ren- 
dered more  than  faintly  opalescent  by  a  few  drops  of  silver  nitrate  T.S. 
Limit  of  sii/phaten.     Or  of  barium  chloride  T.S. 

Starch  suijar.  If  2  Cc.  of  filtered  solution  of  the  Honey  (1  in  4)  be  placed  in  a  test-tube 
1  Cm.  in  diameter,  and  1  Cc.  of  absolute  alcohol  be  allowed  to  flow  down  the  walls  of  the 
tube  held  in  an  inclined  position,  so  a.<  to  form  an  overlying  layer,  this  should  remain 
clear,  and  the  line  of  contact  should  not  show  more  than  barely  noticeable  opalescence, 
which  soon  disappears  ;  a  permanent  milky  zone  should  not  be  pro<lHceil. 
Cane  sugar.  If  2  Cc.  of  pure  concentrated  sulphuric  acid  be  placed  in  a  test-tube  of  1  Cm. 
diameter,  and  0.5  Cc.  of  a  solution  of  Honey  (1  in  4)  be  allowed  to  flow  upon  it  so  as  to 
form  a  distinct  upper  layer,  no  colored  line  "of  contact  should  show  at  once,  and  at  the 
end  of  one  hour  the  zone  of  contact  should  he  at  most  yellowish  or  clear  brown  ;  a  brownish 
color  becoming  nearly  black  at  the  end  of  half  an  hour  should  not  develop. 
Starch.  On  boiling  I  j)art  of  Jloney  with  5  parts  of  water,  the  resulting  solution,  when 
cold,  should  not  be  rendered  blue  or  green  on  the  addition  of  iodine  T.S. 

Uses — Honey  is  used  pharmaceutically  in  the  chiss  Mellita  (page 
299),  and  as  a  vehicle  and  cxcipicnt.  Owing  to  the  difficulty  of  ob- 
taining pure  honey  in  large  eilics  :iih1  towns,  its  place  in  many  official 
preparations  has  been  filled  l)y  substituting  syrup  or  glycerin.  Puri- 
fied honey  is  official  as  Mel  I)ei)uiatum  (see  page  299). 

MANNA.  U.S.    Manna 

The  concrete  saccharine  exudation  of  Frnrivu.'^  Ortiu.<)  Linno  (Fam.  Olrnre.r). 

It  is  officially  described  as,  "In  irropular.  more  or  less  elonpiitod,  flattish, 
3-sided  pieces;  externally  yellnwish-white  ;  friable,  somewhat  waxy;  internally 
whitish,  porous  and  rrystalline  ;  odor  siippostive  of  maple  siijtar  ;"  taste  sweet, 
slightly  bitter  and  faintly  acrid. 
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This  substanco,  wliicli  is  found  in  commerce  of  varying  quality,  is, 
when  i)nre,  soluble  in  three  parts  of  cold  water  and  in  its  own  weight 
of  boiling  water.  It  separates  in  crystalline  masses  from  a  boiling, 
Siiturated,  aqueous  solution.  It  is  soluble  in  alcohol ;  boiling  alcohol 
will  often  dissolve  fifteen  percent,  of  it,  and  upon  cooling  deposit 
beautiful  crystals  of  mauuile. 

The  i)rincipal  constituent  of  manna  is  mannite,  a  peculiar,  sweet 
principle,  which  is  also  found  in  many  other  plants. 

Mannite  is  white,  inodorous,  crystallizable  in  semi-transparent 
needles,  of  a  sweetish  taste,  soluble  in  five  parts  of  cold  water, 
scarcely  .soluble  in  cold  alcohol,  but  readily  dissolved  by  that  liquid 
when  hot,  and  deposited  when  it  cools.  Its  composition  is  CeHiiOe, 
and  it  is  considered  as  belonging  to  the  class  of  hexatomic  alcohols.  It 
may  be  obtained  by  boiling  manna  in  alcohol,  allowing  the  solution 
to  cool,  and  redissolving  the  crystalline  precipitate.  Pure  mannite  is 
then  deposited.  Mannite  is  found  in  many  plants,  and  may  be  con- 
verted by  oxidation  into  mannose,  a  fermentable  sugar. 

Uses — Manna  is  used  as  a  laxative,  and  often  added  to  senna  leaves 
to  make  a  cathartic  infusion.  The  dose  is  from  one-half  to  two 
ounces  (16  to  64  Gm.). 


QLYCYRRHfZA.  U.S.    Glycyrrhiza  Licorice  Root 

[Liquorice  Root] 

The  dried  rhizome  and  root  of  Glycyrrhiza  glabra  Linn6  (Spanish  Licorice),  or  of 
Glycyrrhiza  glandvlifera  Waldstein  and  Kitaibel  (Russian  Licorice)  (Fam.  Legu- 
rn  inosa') . 

Spanish  Licorice. — Cylindrical,  usually  cut  into  pieces  14  to  20  Cm.  or  more 
long,  5  to  15  Mm.  thick  ;  longitudinally  wrinkled,  grayish-brown  or  dark-brown, 
pliable  ;  fracture  coarsely  fibrous  ;  internally  tawny-yellow  ;  bark  1  to  3  Mm. 
thick  ;  wood  porous,  in  narrow  wedges  ;  odor  slight ;  taste  sweetish  and  slightly 
acrid. 

Russian  Licorice. — Somewhat  tapering,  frequently  1  M.  or  more  in  length, 
1  to  0  Cm.  in  diameter,  deprived  of  tlie  outer  corky  layer,  when  it  is  externally 
pale  vellow  ;  internally  of  a  lighter  yellow  ;  wood  rather  soft ;  ta^te  less  sweet 
than  "that  of  the  Spanish  Licorice.  Any  blackened,  knotty,  bitter  portions  should 
be  removed. 

This  well  known  loot  contains  the  sweet  principle  glyeipi'Mzin,  or 
gjycyrrhhir  acid,  ('44lIe3NOi8.  This  was  found  by  Koussin  to  exist  in 
tlie  root  in  combination  with  ammonia.  There  is  also  present  an 
oleoresi  nous  substance  which  communicates  to  the  root  a  slight  acridity. 
If  alcohol  is  used  as  a  nienstrunm  for  the  root  and  the  preparation 
not  treate<l  to  deprive  it  of  acridity,  it  will  have  a  disjigreeable  after- 
tiuste. 

Uses. — Glycyrrhiza  is  valuable  in  i)harniacy  solely  on  account  of 
the  sweet  ])rincij)le.  It  is  one  of  tin-  most  ellicirnl  substances  known 
for  masking  the  taste  of  bitter  substances,  like  (|uiuine  snli)hato. 
Besides  the  following  oflicial  preparations  it  is  used  in  a  numln'r  of 
tlie  official  processes ;  in  making  ammoniated  glycyrrhizin,  sus  a 
diluent  in  powdered  extracts,  as  an  addition  to  the  compound  fluid- 
extract  of  sjirsaparilla,  the  aromatic  fluidextract  of  c^isc^ara  sagrad.i, 
th('  tincture  of  aloes,  the  tincture  of  aloes  and  myrrh,  and  in  several 
pills  and  powders,  and  in  one  mass. 
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Official  Preparations 

Extractum  Glycyrrhizae  The  commercial  extriict  of  the  root,  prcpiired  by  evapo- 

Eztract  of  Glycyrrhizu,  rating  an  aqueous  extract  and  forminf;  it  into  cylin- 

drical rolLs  about  six  inches  long  (.-lee  page  446) 
Extractum  Glycyrrhiza;  Purum  Made  by  percolating  glycyrrhiza  with  dilute  solution  of 

Pure  Extract  of  Glycyrrhiza  ammonia,  evaporating  the  percolate  to  a  pilular  con- 

sistence, an<l   incorporating  with  it  5  percent,  of  its 
weight  of  glycerin  (see  page  446) 
Pulvis  Glycyrrhizae  Compositus  Made  by  mixing  together  180  (jm.  senna,  236  (irn.  gly- 

Compound  Powder  of  Glycyrrhiza         cyrrhiza,  4  Gm.  of  oil  of  fennel,  80  Gm.  washed  sulphur, 

and  500  (im.  sugar,  all  in  tine  powder. 
Fluidextractum  Glycyrrhizae  Made  by  percolating  1000  Hm.  of  glycyrrhiza  with  boil- 

Fluidextract  of  Glycyrrhiza  ling  water,  after  maceration  with  cold  water,  until  ex- 

hausted, evaporating  the  percolate  to  450  Cc,  adding 
an  equal  volume  of  alcohol,  setting  aside  for  twenty- 
four  hours,  filtering,  distilling  off  the  alcohol,  and 
mixing  the  residue  with  250  Cc.  of  glycerin,  50  Cc. 
of  ammonia  water,  200  Cc.  of  alcohol,  and  enough 
water  to  make  1000  Cc.  (see  page  398) 


QLYCYRRHIZINUM  AMMONIATUM.   U.S.     Ammoniated  Qlycyrrhizin 

Metric  Old  form 

*  Glycyrrhiza,  in  No.  20  powder 500  Qra.  25  oz.  av. 

Water, 

Ammonia  Water, 

Sulphuric  Acid,  each,  a  suflBcient  quantity 

Mix  475  Cc.  [old  form  23  fl.  oz.]  of  Water  with  2.5  Cc.  [old  form 
1  fl.  oz.  and  1  fl.  dr.]  of  Ammouia  Water,  and,  having  moLstened 
the  powder  with  the  mixture,  macerate  for  twenty-four  hours.  Then 
pack  it  moderately  in  a  conical  glass  percolator,  and  gradually  pour 
Water  upon  it  until  500  Cc.  [old  form  24  fl.  oz.]  of  percolate  are  ob- 
tained. Add  Sulphuric  Acid  slowly  to  the  percolate,  with  constant 
stirring,  so  long  as  a  precipitate  is  produced.  Collect  this  on  a 
strainer,  wash  it  with  cold  Water  until  the  washings  no  longer  have 
an  acid  reaction,  redissolve  it  in  Water  with  the  aid  of  Ammonia 
Water,  filter,  if  necessary,  and  again  add  Sul])huric  Acid  so  long 
as  a  precipitate  is  produced.  Collect  this,  wash  it,  dissolve  it  in  a 
sufficient  quantity  of  Ammonia  Water  previously  diluted  with  an 
equal  volume  of  Water,  and  spread  the  clear  solution  upon  plates  of 
glass,  so  that,  when  dry,  the  product  may  be  obtained  in  scales. 

The  introduction  of  this  preparation  is  the  result  of  the  very  im- 
portant researches  of  Z.  Roussin,  who  noticed  that  ghjciirrhizin,  the 
sweet  principle  of  licorice  root,  was  insipid  wlieii  compared  with  the 
root  itself,  and  inferred  that  it  existed  in  a  modified  form  in  the  r(X)t. 
Experiment  showed  that  alkalies  develoi)ed  the  sweet  taste,  and  he 
ultimately  proved  that  the  alkali  with  which  it  was  combined  in  the 
root  was  ammonia,  and  that  glycyrrhizin  played  the  part  of  an  acid. 
Licorice  root  which  has  lost  a  j^ortioii  of  its  sweetness  through  fer- 
mentation and  the  d«;velo])meiit  of  acetic  acid  and  preci|)itation  of  in- 
soluble glycyrrhizin  can  b«*  restored  to  its  fi»iiner  sweelness  if  allowed 
to  remain  a  sufficient  length  of  time  in  an  amnioiiiacal  atmosphere. 

Official  Description. — Dark  brown  or  brownish-red  scales. 
Odor  and  Taste. — Without  odor,  and  having  a  very  sweet  taste. 
Solubility.—  W'nier.     Readily  soluble. 

M,;,h<,l.     Soluble. 
Tests   for  Identity. — The  aqueous  solution,   when  hoafed  with    potassium    hydroxide   T.S., 
evolves  ammonia. 
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Ir  the  aqueous  solution  be  supersaturated  with  an  acid,  there  will  be  produced  a  precipitate 
(glycyrrhizin)  which,  when  <lissolved  in  hot  water,  forms  a  jolly  on  cooling.  This  sub- 
stance, after  being  washed  with  diluted  alcohol  and  dried,  a])pears  a.s  an  amorphous,  yel- 
low powder,  having  a  strong,  bitter-sweet  taste,  and  an  acid  reaction. 

Upon  incineration,  Ammoniated  (ilycj'rrhizin  should  not  leave  more  than  a  trace  of  ash. 

Uses.— This  coinpovind  is  useful  wheu  mixed  witli  bitter  or  disa- 
greeable powders  to  mask  their  tuste. 

TRITICUM.  U.S.    Triticum 
[Couch-grass] 

The  dried  rhizome  of  Agropyron  repens  (Linne)  Beanvois  (Fam.  Graminese), 
gathered  in  the  sjjring. 

Of  horizontal  growth,  subcylindrical,  1  to  2  Mm.  in  diameter,  usually  cut 
into  sections  5  \o  8  Mm.  long ;  externally  brownish-yellow  to  straw-colored, 
nearly  smooth  ;  hollow  in  the  centre  ;  odor  slight ;  taste  distinctly  sweet. 

Triticum  is  usually  found  in  the  market  cut  into  small  sections.  It 
contains  tritichi,  a  principle  resembling  inuliu,  also  glucose,  levulose, 
etc. 

Uses. — It  is  used  as  a  diuretic  and  for  special  action  on  the 
urinary  organs  in  the  dose  of  one  hundred  and  twenty  grains 
(8  Gm.). 

Official  Preparation 

Fluidextractuiu  Tritici  Made  with  boiling  water,  concentrated  by  evaporation  and  pre- 

Fluidextract  of  Triticum         served  by  the  adilition  of  a  mixture  of  1  volume  of  alcohol  for 
each  3  volumes  of  the  concentrated  percolate  (see  page  422) 


CHAPTER    LIT 

DERIVATIVES  OF  SUGARS  THROUGH   THE   ACTION   OF 
FERMENTS 

Fermentation. — When  certain  organic  bodies  are  subjected  to  the 
action  of  water,  air,  and  a  warm  temperature,  decomposition  takes 
place.  This  is  accompanied  by  the  presence  of  microscopic  organisms, 
and  the  result  is  the  formation  of  new  products.  When  decomposi- 
tion is  followed  by  the  production  of  worthless  or  offensive  substances, 
it  is  termed  putrefaction ;  when  useful  products  are  formed,  the  pro- 
cess is  c?i\\e(\.  fermentation. 

Two  prominent  theories  accounting  for  the  phenomena  of  fermenta- 
tion have  been  advanced, — one,  in  which  the  action  is  regarded  as  a 
chemical  process,  the  presence  of  the  microscopic  bodies  being  con- 
sidered unimportant ;  the  other  (which  is  now  universally  accepted) 
that  fermentation  is  caused  by  the  presence  of  the  organisms. 

Ferments  may  be  divided  into  two  classes  :  1.  Organized  or  physio- 
logical ferments,  which  may  be  subdivided  into  three  classes, — (a) 
mould  growths,  represented  by  PeniciUium  glaucnm  ;  (h)  yeast  plants, 
or  saccharomyces  ;  (c)  bacteria,  constituting  a  very  numerous  class. 
2.  Unorganized  or  soluble  nitrogenous  ferments,  like  diastase,  synap- 
tase,  myrosin,  invertin,  emulsin,  pepsin,  pancreatin,  etc.  Fermenta- 
tion which  is  produced  by  the  latter  class  has  been  termed  false  fer- 
mentation, and  the  fennents  themselves  called  crijptoJ]/tes. 

Vinous  Fermentation. — Cane  sugar,  as  before  stated,  is  capable  of 
being  decomposed  by  this  process  and  converted  into  alcohol  and  car- 
bon "dioxide,  but  it  will  not  undergo  the  vinous  fermentation  by  itself. 
It  requires  to  be  dissolved  in  water,  subjected  to  the  influence  of  a 
ferment,  and  kept  at  certain  temperatures,  18°  to  35°  C.  (04.4°  to 
05°  F. ).  Accordingly,  sugar,  water,  the  presence  of  a  ferment,  and 
the  maintenance  of  an  adequate  temperature  must  be  deemed  tlie  pre- 
requisites of  the  vinous  fermentation.  The  water  acts  by  giving 
fluidity,  and  the  ferment  and  temperature  by  commencing  and  main- 
taining the  chemical  changes.  The  precise  manner  in  which  the  fer- 
ment operates  has  not  been  positively  determined. 

Beginning  with  the  simple  substances  cellulos*^^  am^l  starch,  it  will  l)f 
found  that,  through  the  action  of  dilute  acids  and  ferments,  they  may 
be  converted  into  alcohol  or  acetic  acid  : 

(CeHio06)3   +    H2O   =   CiaHaaOn    +    CeHioO^ 

Cellulose  or  Starch  Water  Maltose  Starch 

then 
C12H22O11    +    CeHioOo    +    2H2O  =    (CeHi20e)s 

Maltose  Starch  Water  Glurow) 

then 
CeHiaOe  =-  (CaH6HO)3  +  2COa 

Glucose  Alcohol  Parlxin 

Dioxide 
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And  if  the  action  is  not  arrested,  the  acetous  fermentation  begins, 
resulting  in  the  conversion  of  the  alcohol  into  acetic  acid  through 
oxidation  : 

CaHgHO  +  02  =  C2H4O2  +  H2O 

Alcohol  Oxygen       Acetic  Acid  Water 

The  most  important  derivative  of  sugar  through  the  action  of  a  fer- 
ment is  alcohol.  This  is  usually  obtained  from  whisky  by  distillation. 
The  distilled  product  of  vinous  liquors  forms  the  different  ardent 
spirits  of  commerce.  When  obtained  from  wine,  it  is  called  brandy  ; 
from  fermented  molasses,  rum ;  from  cider,^  malted  barley,  or  rye, 
ichisky ;  from  malted  barley  and  rye-meal,  with  hops,  and  rectified 
from  juniper  berries,  Holland  gin ;  from  malted  barley,  rye,  or  pota- 
toes, and  rectified  from  turpentine,  common  gin  ;  and  from  fermented 
rice,  arrack.  These  spirits  are  of  different  strengths, — that  is,  contain 
different  proportions  of  alcohol, — and  have  various  peculiarities  by 
which  they  are  distinguished  by  the  taste. 

The  compounds  derived  from  sugars  will  be  considered  under  the 
following  sub-heads  :  1.  Ethyl  hydroxide  and  oxide  and  their  prepara- 
tions. 2.  Preparation  of  the  esters  of  the  ethyl,  methyl,  and  amyl 
series.     3.  Aldehyde,  its  derivatives  and  preparations. 

Ethyl   Hydroxide  and  Oxide  and  their  Preparations 

The  compounds  containing  the  radical  ethyl  are  the  most  important 
of  those  derived  from  organic  substances,  alcohol  being  the  source  of 
all. 

Alcohol  is  regarded  chemically  as  the  type  of  a  class  of  carbon 
compounds  called  alcohols,  of  which  there  are  many  important  mem- 
bers. They  are  hydroxides  of  the  alcohol  radicals  (ethyl  hydroxide, 
ethyl  alcohol ;  amyl  hydroxide,  amyl  alcohol),  just  as  slaked  lime, 
or  calcium  hydroxide,  is  the  hydroxide  of  the  metal  calcium. 

Ethers  are  the  oxides  of  these  radicals,  just  as  lime,  or  calcium  oxide, 
is  tlie  oxide  of  the  metal  calcium. 

Esters,  formerly  called  compound  ethers,  are  analogous  to  the  salts 
of  the  metals,  being  formed  by  the  decomposition  of  their  alcohols  by 
atids, — i.e.,  ethyl  nitrite,  ethyl  acetate,  amyl  nitrite, — just  as  potas- 
sium nitrate,  sodium  acetate,  and  calcium  sulphate  may  be  produced 
by  decomposing  the  hydroxides  of  their  respective  metals  with  acids. 
In  each  case  water  is  formed  as  one  of  the  results  of  the  decomposition. 

This  may  be  shown  by  the  reactions  : 

NaHO  +  C2H40a  ==  NaCaHgOa  +  HaO 

So<lium  Acetic  Sodium  Water 

Hydroxide  Acid  Acotato 

CaHcHO  +  CaH40a  =  CaHeCaHaOa  -f-  HaO 

Alcohol  or  Acetic  Kthyl  Acetate  Water 

Ethyl  Hydroxide  Acid 

SPIRITUS    FRUMENTI.  TT.S.    Whisky 

An  alcoholic  liquid  obtained  by  the  distillation  of  the  fermented  mash  of 
grain, — euch  as  Indian  corn,  rye,  wheat,  and  barley,  or  their  mixtures. 

Owing  to  the  immense  production  of  grain  in  this  country,  the 
cheapest  sources  of  starch  (corn,  wheat,  and  rye)  are  used  in  making 

'  Tlio  name  whinky  In  projierly  applied  only  to  the  diotillod  product  obtained  from  rye,  wheat,  barUy. 
00m,  or  other  grain,     tiee  t<]tiril»u  I'rumenti  alioTo, 
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alcoholic  liquids.  The  operations  by  which  whisky  is  obtained  from 
grain  are  technically  termed, — 1.  Mofshing,  by  whicli  the  starch  is 
converted  into  sugar.  2.  Fermentation,  or  the  production  of  the  alco- 
hol.    3.  Distillation,  or  the  separation  of  the  crude  spirit. 

The  crushed  grain,  mixed  with  malt,  is  added  to  water  at  15.4°  C. 
(60°  F. ),  and  allowed  to  stand,  to  permit  the  conversion  of  the  starch 
into  maltose,  through  the  action  of  the  diastase.  The  liquid  is  now 
termed  the  icoti.  This  is  caused  to  ferment  by  the  addition  of  yeast, 
and  alcohol  is  gradually  formed,  carbon  dioxide  escaping.  The  liquor 
is  then  distilled,  the  distillate  being  termed  low  wines.  This  is  again 
distilled,  and  rai«  whisky  is  the  ijioduct.  This,  upon  keeping,  espe- 
cially in  a  warm  room,  improves  in  quality  thi-ough  the  formation  of 
esters,  which  are  supposed  to  communicate  an  agreeable  flavor  to  the 
liquid. 

Official  Description. — An  amber-colored  liquid.     Whisky  should  be  at  least  four  3'car8  old. 
Odor,  Taste,  and  Reaction. — Distinctive  odor  ami  taste,"  and  a  slightly  acid  reaction. 
Specific  Gravity.— Not  more  than  0.945,  nor  less  than  0.924  at  15.6°  C.  (60°  F.),  correspond- 
ing, approximately,  to  an  alcoholic  strength  of  37  tu  47.5  percent,  by  weight,  or  44  to  45 
percent,  by  volume,  of  absolute  alcohol  (see  Alcohol  Tables,  page  765). 
Impurities  and  Tests  for  Impurities. — If  50  Cc.  of  Whisky  be  shaken  vigorously  in  a  stop- 
pered flask  with  25  Gm.  of  kaolin,  and,  after  standing  half  an  hour,  be  filtered,  the  color 
of  the  filtrate  should  not  be  much  lighter  than  that  of  the  Whisky  before  treatment. 
Not  more  than  a  trace  of  fiiavl  oil  from  grain.     If  100  Cc.  of  Whisky  be  very  slowly  evap- 
orated in  a  tared  dish  on  a  water-bath,  the  last  portions  volatilized  should  not  have  a 
harsh  or  disagreeable  odor. 
Added  sngar,  glycerin,  and  aromatic  substances.     The  residue  when  dried  at  100°  C.  (212° 
F.),  should  not  weigh  more  than  0.5  Gm.     This  residue  should  have  no  sweet  or  dis- 
tinctly spicy  taste. 
More  than  traces  of  oak  tannin  from  casks.     The  above  residue  should  almost  completely 
dissolve  in  10  Cc.  of  cold  water,  forming  a  solution  which  is  colored  not  deeper  than  light 
green  by  a  few  drops  of  ferric  chloride  T.S.  diluted  with  10  vohunes  of  water. 
Limit  of  free  acid.     To  render  100  Cc.  of  Whisky  distinctly  alkaline  to  litmus,  not  more 
than  1.2  Cc.  of  normal  potassium  hydroxide  V.S.  should  be  required. 

Uses. — Crude  or  ' '  raw' '  whisky  is  used  as  the  source  of  alcohol. 
When  purified  and  mellowed  by  age,  it  is  used  as  a  stimulant. 

ALCOHOL.  U.S.     Alcohol 

A  liquid  composed  of  about  92.,S  percent.,  by  weight,  or  about  94.9  percent.,  by 
volume,  of  absolute  Ethyl  Alcohol  [C2H6.OH  ^  45.70],  and  about  7.7  percent.,  by 
weight,  of  water.  It  should  be  kept  in  well-closed  vessels,  in  a  cool  place,  remote 
from  lights  or  fire. 

ALCOHOL  ABSOLUTUM.  U.S.     Absolute  Alcohol 

Ethyl  Alcohol  [C2ll5.<>ri  ==  45.70],  contitiiiing  not  nioro  tlian  1  percent.,  by 
weight,  of  water.  It  should  be  kept  in  well-stoppered  bottles  or  tin  cans,  in  "a 
cool  place,  remote  from  lights  or  fire. 

Preparation. — The  natural  sources  of  alcohol  are  starch  and  sugar 
as  they  exist  in  various  plants,  and  alcohol,  if  jnire,  is  the  same  from 
whatever  source  it  is  derived.  It  is  g<MUMally  made  by  distilling 
whisky,  and  redistilling  and  rectifying  tlu'  distillate  in  an  api>aratus 
termed  an  alcohol  column  and  .still.  The  yield  of  alcohol,  sp.  gr.  0.835, 
obtained  from  goo<l  whisky  is  about  oS  jiercent.  by  vohune.  The 
principal  impurity  is fu.srl  oil,  or  amylic  alcohol.  Alcohol  may  l>e 
deprived  of  odor  by  treating  it  with  [)ota.s.sium  pcnnanganato  and  re- 
distilling. Absolute  alcohol  is  the  name  given  to  tlie  strongest  alcohol 
which  can  be  made,  and  which  is  intended  to  be  absolutely  free  from 
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water.  This  is  a  dillicult  j) reparation  to  make,  owing  to  the  very 
strong  affinity  existing  between  the  two  liquids.  The  strongest 
alcohol  that  can  be  made  by  simple  distillation  contains  11  percent, 
qf  water.  An  alcohol  of  about  92  percent,  strength,  by  weight,  may 
be  obtained  by  the  use  of  a  column  and  still,  but  in  order  to  free  it 
from  the  la>st  5  to  8  percent,  of  water  it  is  necessary  to  use  some  sub- 
stance having  a  still  stronger  affinity  for  water.  This  is  found  in 
recently  burned  lime,  and  the  method  employed  is  to  percolate  the 
strongest  and  purest  alcohol  attainable  through  the  lime,  out  of  con- 
tact with  air,  and  then  to  redistil  the  percolate  in  vacuo.  In  this  way 
alcohol  may  be  obtained  having  a  specific  gravity  as  low  as  0.79355 
at  15.6°  C.  (60°  F. ).  (Squibb.)  Absolute  alcohol  is  a  transparent, 
colorless,  mobile,  and  volatile  liquid,  of  a  characteristic,  rather  agree- 
able odor  and  a  burning  taste.  Very  hygroscopic.  It  is  not  con- 
gealed by  a  cold  of  202°  F.  below  zero.  Absolute  alcohol  should  be 
free  from  fusel  oil.  The  presence  of  water  in  alcohol  may  be 
detected  by  dropping  into  it  a  crystal  of  potassium  permanganate  ;  a 
pink  color  appears  if  it  contains  as  little  as  0. 5  percent. 

It  burns  with  a  pale  flame  without  residue,  the  products  being  car- 
bon dioxide  and  water.  Absolute  alcohol  consists  of  two  atoms  of 
carbon,  six  of  hydrogen,  and  one  of  oxygen.  Its  empirical  formula 
is,  therefore,  C2H6O.  It  is  recognized  as  the  hydroxide  of  the  radi- 
cal ethyl  (C2II5),  so  that  its  structural  formula  would  bc^CaHg.OH. 

The  official  description  and  tests  for  Absolute  Alcohol  are  as  fol- 
lows :  Specific  gravity,  not  higher  than  0.797  at  15.6°  C.  (60°  F.)  ; 
or  0.790  at  25°  C.  (77°  F.)  In  other  respects,  Absolute  Alcohol  has 
the  pi-operties,  and  should  respond  to  the  reactions  and  tests,  of  Al- 
cohol (see  Alcohol). 

Alcohol  is  official  in  three  forms  :  absolute  alcohol,  sp.  gr.  0. 797 
at  15.6°  C.  (60°  F.),  0.790  at  25°  C.  (77°  F.)  ;  alcohol,  sp.  gr.  0.816 
at  15.6°  C.  (60°  F.),  0.809  at  25°  C.  (77°  F.)  ;  diluted  alcohol,  sp. 
gr.  0.936  at  15.6°  C.  (60°F.),  0.930  at  25°  C.  (77°  F).  The  tem- 
perature at  which  the  s]iecific  gravity  of  alcohol  is  taken  for  official 
preparations  is  exceptional,  the  old  tem])erature  15.6°  C.  (60°  F. ) 
being  retained  because  the  United  States  government  uses  this  tem- 
perature for  their  standards. 

Deodorized  alcohol  was  otVicial  in  the  IT.  S.  P.  1890,  but  owing  to 
improved  methods  of  purifying  alcohol  the  tests  for  its  jjurity  are  in 
the  U.  S.  P.  (8th  Rev.)  api'>lie<l  to  Alcohol,  so  that  piactically  it  may 
be  said  that  the  present  official  alcohol  is  the  deodorized  product. 
The  description  of  alcohol,  U.  S.  P.  (8th  llev.),  is  as  follows: 

Official    Description. — A  trimspnrcnt,  colorlpss,  tnohilo.  nnd  vnlntilo  liquid. 

Odor,  Taste,  and  Reaction. — Slight,  ngrpcnhlc  odor  :  Inirniiij;  tnsti- ;  iioiitrnl  rrnotion. 

Specific  Gravity. — Aliout  O.SK;  nt  15.(5°  (".  (tiO°  F.),  tliu  stamlanl  tcinpuniUiro  for  Alcohol,  or 

ii.snOat  2h°  C.  (77°  F.). 
Solubility. —  Water.     Miccible  in  nil  prnportionH,  and  without  any  trace  of  cloiidineRS. 

(^nhrr  KnlrmlK.     Miscililo  with  rthcror  chlonifunn. 
Tests  for  Identity. —  It    is  nndily  vdlntili/cd.  even  nt  low  tniiprraturr.".  and  boils  at  78°  C. 

(172.1°  F. ).      It  i.f  inllnniiiiaiilc,  and  hums  with  a  pale  hluc,  smokeless  flame. 
Ciihtr  or  trri,/hal,lr  rmii/iir.     If  50  (V.  of  Alcohol   bo  evaporated  in  a  clean  glass  vessel,  no 

ri>lnr  or  irrii/liiiliU  rrnii/iir  should  remain. 
Impurities  and  Tests  for  Impurities.— /•'»»./  <>i7  r,,nj<iiiii,nti>.     If  10  (V.  of  Alrohol  be  mixed 

with   5  ('<•.  i>(  wntiT  niid  I  t'l-.  of  >;l_v<'<'rin.  nnd   the   iiii\turi'  nllmvcd  to  evnporntn  spon- 

tflncou-ly  from  n   pic.i-  of  rli-nn,  od<)rless  blottinj:  pnper,  nn  foreign  odor  should  become 

perceptible  when  the  Inst  traces  of  the  Alcidiol  leavctho  paper. 
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Ainyl  alcohol,  or  non-volatile,  curhonizahle,  oryanic  iinpurltien,  etc.  If  25  Cc.  be  allowe<l 
to  evaporate  spontaneously  in  a  porcelain  evaporating  dish,  carefully  protecte"!  from 
dust,  until  the  surface  of  the  dish  is  barely  moist,  no  red  or  brown  color  shouhl  be  pro- 
duced upon  the  addition  of  a  few  drops  of  colorless,  concentrated  sulphuric  acid. 

Aldehyde  or  oak  tunitin.  If  10  Cc.  of  Alcohol  be  mixed  in  a  test-tube  with  5  Cc.  of  potas- 
sium hydroxide  T.S.,  the  liquid  should  not  at  once  assume  a  yellow  color. 

Limit  of  organic  impuritien,  aiinjl  alroliol,  aldehyde,  etc.  If  20  Cc.  of  Alcohol  be  shaken  in 
a  clean,  glass-stoppered  vial  with  1  Cc.  of  silver  nitrate  T.S.,  the  mixture  should  not 
become  more  than  faintly  opalescent,  or  acquire  more  than  a  faint  brownish  tint  when 
exposed  for  six  hours  to  diffuse<l  daylight. 
Methyl  Alcohol  Test. — Into  a  test-tube  of  the  capacity  of  about  40  cubic  centimeters,  1  Cc.  of 
the  Alcohol  or  spirit  to  be  tested  should  be  poured,  and,  if  it  be  undiluted,  enough  dis- 
tilled water  added  to  make  the  liquid  measure  lU  Cc.  If  the  alcohol  be  already  diluted, 
a  correspondingly  larger  volume  of  it  should  be  taken  and  diluted  to  10  Cc,  so  that  the 
proportion  of  alcohol  in  the  liquid  shall  not  be  more  than  about  10  percent.,  by  volume. 
A  copper  wire  spiral  (made  by  winding  1  meter  of  No.  18  clean  copper  wire  closely  around 
a  glass  rod  7  millimeters  thick,  making  a  coil  about  .3  centimeters  long,  the  end  of  the 
wire  being  formed  into  a  handle)  should  be  heated  to  redness  in  a  flame  free  from  soot, 
and  plunged  steadily  quite  to  the  bottom  of  the  liquid  in  the  test-tube  and  held  there  for 
a  second  or  two,  then  withdrawn  and  dipped  into  water  to  cool.  This  treatment  with 
red-hot  copper  should  be  repeated  five  or  six  times,  immersing  the  test-tube  in  cold  water 
to  keep  down  the  temperature  of  the  liquid.  The  contents  of  the  test-tube  should  now  be 
filtered  into  a  wide  test-tube  and  boiled  very  gently.  If  the  odor  of  acetaldehyde  be  per- 
ceptible, the  boiling  is  to  be  continued  until  the  odor  ceases  to  be  distinguished  clearly. 
The  liquid  is  now  cooled,  and  to  it  should  be  added  1  drop  of  a  solution  containing  1  part 
ofresorcinol  in  200  parts  of  water.  A  portion  of  this  liquid  is  then  poured  cautiously 
into  a  second  tube  containing  pure  sulphuric  acid,  in  such  a  way  that  the  two  liquids 
shall  not  mix,  the  tube  being  held  in  an  inclined  position  ;  this  tube  is  allowed  to  stand 
for  three  minutes,  and  then  slowly  rotated.  No  rose-red  ring  should  show  at  the  line  of 
contact  of  the  two  layers  (absence  of  more  than  2  percent,  of  methyl  alcohol). 

Uses. — Alcohol  is  used  in  pharmacy  principally  for  its  solvent 
powers  (see  pages  191,  336).  It  is  used  fis  the  source  of  many  im- 
portant compounds,  like  ether,  chloroform,  iodoform,  etc.,  and  as  an 
antiseptic.  The  cologne  spirit  is  generally  a  purified  product,  and 
cleaner  than  ordinary  alcohol.  A  specially  fine  brand  of  alcohol  can 
now  be  had  which  is  rectified  particularly  for  perfumers'  use.  It  is 
said  to  be  made  by  diluting  the  cologne  spirit  with  sufficient  water  to 
bring  it  to  about  the  strength  of  diluted  alcohol,  passing  this  through 
bone  black,  and  then  redistilling  and  concentrating  it  again  to  the 
proper  strength  in  the  rectifying  column  and  still. 


ALCOHOL  DILUTUM.  U.S.    Diluted  Alcohol 

A  liquid  composed  of  about  41 .5  percent,  by  weight,  or  about  48.9  percent.,  by 
volume,  of  absolute  Ethyl  Alcohol  [C2II5.OH  =  45.7],  and  about  58.5  percent,  by 
weight,  of  water.  It  should  be  kept  in  well-closed  vessels,  in  a  cool  place,  remote 
from  lights  or  fire. 

^fc•tric  Old  form 

•  Alcohol 500  Cc.  1  pint 

Distilled  Water 500  Cc.  1  pint 

Mix  them. 

If  the  two  liquids  be  measured  at  the  temperature  of  25"  C.  (77°  F. ), 
the  mixture,  when  cooled  to  the  same  lemi)erature,  will  measure 
about  970  Cc. 

Diluted  alcohol  may  also  be  prepared  in  the  following  manner  : 

Metric  Old  form 

♦Alcohol 408  Om.  40  oi.  av.  350  gr. 

Distilled  Water 500  Qm.  60  oi.  »y. 

Mix  them. 
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When  alcohol  and  water  are  mixed  together,  a  rise  iu  temperature 
and  a  contraction  in  volume  take  place.  In  small  operations  the 
contraction  is  generally  disregarded  ;  in  larger  operations  the  loss  is 
very  apparent.  If  55  gallons  of  alcohol  be  mixed  with  45  gallons  of 
water,  tlie  i)rt)duct  will  not  be  100  gallons  of  diluted  alcohol,  but 
only  96i  gallons,  showing  a  loss  of  8|  gallons.  United  States  Proof 
tipirit  differs  from  diluted  alcohol  and  is  stronger  ;  it  contains  50  per- 
cent, (or,  more  exactly,  49.5)  by  icelgld  of  absolute  alcohol.^ 

Official  specific  Gravity.— About  0.936  id  15.6°  C.  (60°  F.),  the  standard  temperature  for 

Ak-ohol,  and  about  0.930  at  25°  C.  (77°  F.). 
Tests  for  Identity. — It  should  respond  to  the  reactions  and  tests  given  under  Alcohol.' 

Uses. — Diluted  alcohol  is  used  as  a  menstruum  in  making  tinctures, 
fluidextracts,  extracts,  etc.  Its  properties  have  been  already  fully 
described  in  connection  with  the  various  preparations.  Its  value 
consists  not  only  in  antiseptic  properties,  but  also  in  its  possessing  the 
solvent  powers  of  both  water  and  alcohol. 

1  If  spirits  have  a  specific  gravity  lighter  than  0.920  (that  of  proof  .spirit)  they  are  said  to 
be  above  proof ;  if  heavier,  below  proof/  and  the  percentage  of  water  or  of  alcohol,  of  the 
specific  gravity  of  0.825,  necessary  to  he  added  to  any  .sample  of  spirit  to  bring  it  to  the 
standard  of  proof  spirit,  indicates  the  number  of  degrees  the  given  sample  is  above  or  below 
proof. 

Thus,  if  100  volumes  of  a  spirit  requires  10  volumes  of  water  to  reduce  it  to  proof  spirit, 
it  is  said  to  be  "  10  over  proof."  If,  on  the  otlier  hand,  100  volumes  of  a  spirit  require  10 
volumes  of  alcoliol  of  0.S25  specific  gravity  to  raise  it  to  proof,  it  is  said  to  be  "  10  under 
proof." 

^Official  Rules  for  making  an  Alcohol  of  any  required  lower  Percentage  from  an 
Alcohol  of  any  given  higher  Percentage :  I.  l>v  Volume. — Designate  the  volume  percent- 
age of  the  stronger  alcoliol  liy    I',  and  that  of  the  weaker  alcohol  by  r. 

Rule. — Mix  ('  volumes  of  the  stronger  alcohol  with  distilled  water  to  make  V  volumes  of 
product.  Allow  the  mixture  to  stand  until  full  contraction  has  taken  place,  and  until  it  has 
cooled,  then  make  up  the  deficiency  in  the  T^  volumes  by  adding  more  distilled  water. 

Eraniple. — An  alcohol  of  30  percent,  by  volume  is  to  be  made  from  an  alcohol  of  94.9  per- 
cent, by  volume. — Take  30  volumes  of  the  94.9  percent,  alcohol,  and  add  enough  distilled  water 
to  produce  94.9  volumes. 

II.  By  WKifiiTT. — Designate  the  weight-percentage  of  the  stronger  alcohol  by  W,  and  that  of 
the  weaker  alcohol  by  ir. 

Utile. — Mix  w  parts  by  weight  of  the  stronger  alcohol  with  distilled  water  to  make  IT  parts 
by  weight  of  product. 

Exdiiiple. — An  alcohol  of  50  percent,  by  weight  is  to  be  made  from  an  alcohol  of  92.3  percent, 
by  weight. — Take  50  parts  by  weight  of  the  92.3  percent,  alcohol,  and  add  enough  distilled 
water  to  ))roiluce  92.3  parts  by  weight. 

It  is  evident  that  when  percentage  by  volume  is  .specified  the  liquids  should  be  nienaured,  and 
when  percentage  by  weight  is  used  the  liquids  in  all  cases  should  be  ireii/lnil.  The  alcohol 
table  gives  the  various  percentages  bnih  by  irrii/ht  and  by  volume,  and  an  examination  will  show 
clearly  tliat  there  is  considerable  difl'erence  between  weight  and  volume  percentage.  When  al- 
cohol is  sold  by  ])(ircent.  valuation,  un.-iiMupuloiis  dealers  .som(!timcs  take  advantage  of  the  un- 
wary when  the  buyer  does  not  specify  whether  he  wants  "percent,  by  volume"  or  percent,  by 
weight.  It  is  much  more  satisfactory  in  buying  alcohol  to  indicate  clearly  the  strength  that  is 
wanted  by  inserting  the  specific  gravity  at  the  ollicial  temperature.  Thus,  Qn  order  for  "Alcohol, 
sp.  gr.  0.S16  lit  60°  F.."  cannot  be  suscejifible  of  two  meanings. 

Pile's  Rules  for  diluting  Alcohol. — 1.  To  rnlnce  alcohol  to  any  required  strength.  To 
as  many  jnirts  of  (lie  given  alcoliol  as  arc  indicated  liy  the  j)ercentage  reijuired,  adii  sufficient 
water  to  mak(!  the  number  of  jiarts  of  the  mixtiir(>  einial  tn  the  jiercentage  of  the  given  alcohol. 
K.\ample  :  It  is  desired  to  innki^  an  ali'fdinl  of  30  jiercent.  from  one  of  95  ])eroent.  Take  30  tluid- 
oiinc.f^i  of  the  alcohol  and  add  a  suffirii'Mt  iimoiint  of  waiter  to  make  95  (liiidounce.s. 

2.  To  iniikc  any  required  quantity  of  any  jicM-ccntage.  As  the  jiercentage  of  the  alcohol  given  is 
to  that  of  the  alcohol  ref)iiircd,  so  is  the  quantity  desired  to  the  (|uiintlty  of  the  alcohol  to  be 
taken.  .And  tf>  this  ({uantity  of  alcohol  siitlicicnt  water  must  be  ailded  to  make  up  the  required 
eiiantity.  lv\aTii)ile  :  It  is  desired  to  make  .SOfliiidoiinces  of  75  percent,  alcohol  from  that  of 
95  jiercent.  As  95  :  75  :  :  HO  :  6.3^^.  This  represents  the  numb(-r  of  lluidounces  of  95  percent. 
alcohol  that  is  to  be  made  up  to  SO  flnidounei^s  by  the  addition  of  water. 

I5y  these  rules  no  allowance  is  made  for  any  subsequent  contraction,  and  a  mixture  sfter 
being  made  should  be  alloweil  to  stand  for  a  short  time  for  such  contraction  to  take  place,  wheD 
a  final  amount  of  water  is  to  be  adtled  to  make  up  the  full  measure. 
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Alcohol  metrical  Table 

Based  on  the  Relation  between  Absolute  Alcohol  (Sp.  Qr.  0.7938)  and  Pure  Water  at 

15.6°  C.  (60°  F.).— Abridged  from  Dr.  E.  R.  Squibb's  Table 


Percentage 

Weight  of 
One  pint 

Weifrht  of 
One  Gallon, 
Avordupoi^i 

PercontaKO 

Weight  of 
One  Pint 

Weight  of 
One  (iailon, 
Avordupois 

Specific 

Specific 
Gravity 

Gravity 

By 

wt. 

By 

vol. 

In  Gms. 

In   2 
Grs.  5 

o 

Gtb. 

By 
wt. 

By 
vol. 

In  Gms. 

In 
Grs. 

i 

o 

Grs. 

1.0000 

472.39 

7290  8 

5 

132 

31 

0.9643 

455.53 

7030 

8 

0  238 

1 

0.9985 

471.68 

7279  8 

5 

44 

26 

0.9638 

455.30;  702(5 

8 

0  209 

1 

0.9981 

471.49 

7276 

8 

5 

22 

32 

0.9^31 

454.96 

7021 

8 

0168 

2 

0.9970 

470.98 

7268 

8 

4 

395 

27 

0.9623 

454.58 

70151  8 

0121 

2 

0.9965 

470.74 

7264 

8 

4 

366 

33 

0.9618 

454.35  7011' 8'  0|  92 

3 

0.9956 

470.31 

7258 

8 

4 

313 

28 

34 

0.9609 

453.9:5  7005  8  o'  40 

3 

0.9947 

469.89 

7251 

8 

4 

261 

0.9602 

453.59  7000  7  15  436 

4 

0.9942 

469.66 

7248 

8 

4 

232 

0.9595 

453.2ti  ti9!)5  7  15  895 

4 

5 

0.9930 

469.09 

7239 

8 

4 

162 

29 

35 

0.9593 

458. 17 1  6998  7  15  883 

5 

6 

0.9914 

468.38 

7227 

8 

4 

68 

0.9587 

452.SS  ()9S9  7  15  848 

6 

7 

0.9898 

467.58 

7216 

8 

3 

413 

30 

36 

0.9578 

452.4(i  ti9SL>  7  15  296 

8 

0.9890 

467.19 

7210 

8 

3 

366 

0.9572 

4."ilMs  (;'.)7s  7 

151261 

7 

0.9884 

466.91 

7205 

8 

3 

331 

37 

0.9565 

451. .^4  •i078,  7 

15  220 

9 

0.9878 

466.63 

7201 

8 

3 

296 

31 

0.9560 

451.61 

(5969  7 

15  191 

8 

10 

0.9869 

466.21 

7194 

8 

3 

243 

0.9555 

451.38 

6966  7 

15 

162 

9 

11 

0.9855 

465.54 

7184 

8 

3 

161 

38 

0.9550 

451.14 

69621  7!  15;  133 

10 

12 

0.9841 

464.89 

7174 

8 

3 

81 

32 

0.9544 

450.8(5  6958  7.15 

98 

11 

13 

0.9828 

464.27 

7165! 8 

3 

5 

0.9539 

450.61  (5954  7  1 15 

68 

14 

0.9821 

463.94 

7159  8 

2 

401 

39 

0.9535 

450.43  6951  7  ■  15 

45 

12 

15 

0.9815 

463.65 

71551  8 

2 

36(5 

33 

0.9528 

450.09  (>94(;  7  15'  4 

13 

16 

0.9802 

463.04 

7146  8 

2 

290 

40 

0.9519 

44'.iri7  '•.'':;''  7  1  1  :;mo 

0.9794 

462.67 

7140  8 

2 

244 

34 

0.9511 

449.-j'.i  (.'.k;.;  7  14  :;4:; 

14 

17 

0.9789 

462.42 

7136  8 

2 

214 

41 

0.9503 

448.91  6928;  7  ,  14,296 

0.9784 

462.19 

7132  8 

2 

185 

0.9495 

448.54 

6922 

7  1 141250 

15 

18 

0.9778 

461.90 

7128 

8i2 

150 

35 

42 

0.9490 

448.30 

6918 

7  14'221 

0.9775 

461.77 

7126 

8 

2 

123 

0.9475 

447.59 

6907 

7  14  133 

0.9772 

461.62 

7124 

8 

2 

115 

36 

43 

0.9470 

447.8()  (5904'  7  {14,104 

16 

19 

0.9766 

461 .34 

7119  8 

2 

80 

0.94(55 

447.12  0900  7 

14 

75 

20 

0.9760 

461.05 

7115  8 

2 

45 

37 

44 

0.9452 

446.51  ()S90  7 

13 

437 

17 

21 

0.9753 

460.72 

7110  8 

2 

4 

0.9446 

446.22  (588()  7 

13 

401 

0.9749 

460.54 

7107,  8 

418 

38 

45 

0.9434 

445.661  (5877  7 

13 

331 

0.9743 

460.25 

7103  8 

383 

0.942() 

445.28 

6871 

7 

13 

284 

18 

22 

0.9741 

460.16 

7101 

8 

373 

39 

46 

0.9416 

444.81 

6864 

7 

13 

226 

0.9737 

459.97 

7098 

8 

348 

0.9405 

444.29 

(585(5 

7 

13 

162 

0.9732 

459.73 

7095 

8 

319 

40 

47 

0.939(i 

443.8() 

6850  7 

13 

109 

19 

23 

0.9728 

459.55 

7092 

8 

297 

0.9391 

443.(52  (584(5  7^13'  75 

0.9720 

459.16 

7086 

8 

249 

48 

0.9381 

443.15  (5889  7  13l  22 

20 

24 

0.9716 

458.98 

7083 

8 

227 

41 

0.937(5 

442.92  (58.85  7  12  431 

0.9714 

458.88 

7081 

8 

214 

0.9373 

442.77  (iS88  7  12  418 

25 

0.9709 

458.65 

7078 

8 

186 

41.48 

48.95 

0.9364 

442.34  6827;  7  12  360' 

21 

0.97(H 

458.41 

7074 

8 

157 

42 

0.935(5 

441. 97 j  6820 

7  12  314 

26 

0.9698 

458.13 

7070 

8 

122 

0.9352 

441.78  (5818 

7  12  291 

0.9693 

457.90 

7CHM]   8  '  1 

92 

50 

0.9343 

441.35  (581l!  7  12  238 

22 

27 

0.9691 

457.80 

riwi.")  s  1 

81 

43 

0.9335 

440.98  6805  7  12  192 

0.9683 

457.42 

7( ).".;»  s  1  Hs 

0.9329 

440.70  6801  7  12  157 

23 

28- 

0.9678 

457.18 

70.").")  s  1   -> 

51 

0.9323 

440.42  (579()  7  12  122 

0.9671 

45ti.85 

7050  S  0  401 

0.9318 

440.18  6798  7  12  93 

24 

29 

0.9665 

456.57 

7046  8  !  0  3tit5 

44 

0.9314 

439.99  6790  7  !  12  69 

0.9658 

456.24 

7041  8  0  325 

0.9306 

439.611(5784  7  12!  23 

25 

30 

0.9652 

455.95 

7o:;()  s  0  290 

52 

0.9303 

439.47|  6782  7  12  5 

0.9645 

455.t);; 

70.-;  1  s  0  250 

45 

0.9292 

438.95  6774  7  1 11  379 

1  Official  diluted  alcohol 
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Percentage 

Weight  of 
One  Pint 

Weight  of 
One  Gallon, 

Percentage 

Weight  of 
One  Pint 

Weight  of 
One  Gallon, 

Avoir 

lupuis 

Avoirdupois 

Specific 
Gravity 

specific 
Gravity 

By 

wt. 

By 

vol. 

In  Gms.  J« 

m 

Si 

o 

Grs. 

By 

wt. 

By 

vol. 

In  Gme. 

In 

Grs. 

^ 

o 

Grs. 

53 

0.9283 

438.52  6767 

7 

11 

326 

79 

0.8664 

409.28 

6316 

7 

3 

216 

46 

0.9270!  437.9116758 

7 

11 

251 

73 

0.8649 

408.57 

6305 

7 

3 

129 

54 

0.9202)  437.53  6752 

7 

11 

204 

80 

0.8639 

408.10 

6298 

7 

3 

71 

47 

0.9249:  436.92  6742 

7 

11 

128 

74 

0.8625 

407.44 

6288 

7 

2 

426 

55 

0.9242:  436.58  6737 

7 

11 

87 

81 

0.8611 

406.78 

6277 

7 

2 

344 

0.9236  43(5.306733 

7 

11 

51 

75 

().8()03 

406.40 

6272 

7 

2 

298 

48 

().922.s  435.93()72t 

7 

11 

() 

0.8599 

406.21 

6269 

7 

2 

274 

56 

0.9221   43.1.60  6722 

7 

10  402 

76 

82 

0.8581 

405.36  6255 

7 

2 

169 

0.9212  435.1716715 

7 

10 

349 

0.8566 

404.65  6245 

7 

2 

82 

49 

0.9206  434.88  6711 

7 

10 

314 

77 

83 

0.8557 

404.22  6230 

7 

2 

29 

57 

0.9200  434.60l6707 

7 

10 

279 

0.8539 

403.38 

6225 

7 

1 

361 

50 

0.9184 

433.85  6695 

7 

10 

186 

78 

0.8533 

403.09 

6220 

7 

1 

327 

58 

0.9178 

433.56  6691 

7 

10 

151 

84 

0.8526 

402.77 

6215 

7 

1 

287 

51 

59 

0.9160 

432.71  6678 

7 

10 

46 

0.8516 

402.29 

6208 

7 

1 

227 

0.9150  432.2416670 

7 

fl 

425 

79 

0.8508 

401.92 

6202 

7 

1 

182 

52 

60 

0.9 13r,  431.53  6659 

7 

9 

33.S 

85 

0.8496 

401 .35 

6194 

7 

1 

112 

0.9124  431.01  6651 

7 

9 

273 

80 

0.8483 

400.73 

6184 

7 

1 

36 

53 

61 

0.9113'  4:5(U'.>6643 

7 

9 

210 

86 

0.846f) 

399.93  6172 

7 

0 

374 

0.9100  42',».,S,S.6()34 

7 

9 

133 

81 

0.8459 

399.60  6167 

7 

0 

333 

54 

62 

0.9090 

429.41 

6627 

7 

9 

76 

82 

87 

0.8434 

398.42 

6148 

7 

0 

187 

0.9075 

428.69 

6616 

7 

8 

425 

0.8415 

397.52 

6134 

7 

0 

76 

55 

63 

0.9069  428.41 

6611 

7 

8 

390 

83 

88 

0.8408 

397.19 

6129 

7 

0 

3.5 

0.9(Xi2  428.09  (i6()6i  7 

8 

350 

0.8396 

396.62  6121 

6 

15 

402 

56 

64 

0.9047 

427.37 

()595;  7 

.s 

2(i2 

84 

0.8382 

395.96  6110 

() 

15 

322 

0.9036 

426.86 

6587 

7 

8 

198 

89 

0.8373 

395..i3  6104 

6 

15 

269 

57 

65 

0.9025 

426.34 

6579 

7 

8 

134 

85 

0.8357 

394.78  (5092 

(5 

15 

176 

58 

66 

0.9001 

425.20 

6562 

7 

7 

432 

90 

0.8340 

393.98;  (i080 

6 

15 

77 

59 

0.8979;  424.17 

6546 

7 

7 

304 

0.8336 

393.79 

(5077 

«5 

15 

53 

67 

0.89731  423.88 

6541 

7 

7 

269 

86 

0.8331 

393.55 

6073 

6 

15 

24 

0.8966  423.55 

6536 

7 

7 

227 

0.8317 

392.89 

6063 

6 

14 

380 

60 

0.895()  423.07 

6529 

7 

7 

169 

87 

91 

0.8305 

392..33;  (5054 

(5 

14 

310 

68 

0.8949;  422.75 

6524 

7 

7 

129 

0.8298 

391.99  (5049 

6 

14 

2(59 

61 

0.8932  421.94 

()5n 

7 

7 

29 

88 

0.8279 

391.09  (5035 

6 

14 

158 

69 

0.8925  421.62 

650(i 

7 

6 

426 

92 

0.8272 

390. 7(i  (5030 

6 

14 

117 

0.8910  420.90!6495!  7 

6 

338 

0.8259 

390.14;  (5021 

6 

14 

41 

62 

0.S90K  42().S]J6494!  7 

() 

32(> 

89 

0.8254 

389.91 

(5017 

6 

14 

12 

70 

0.8y(K)  420.43  648.S  7 

6 

280 

93 

0.8237 

389.11 

t5(K)5 
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/ETHER.  U.S.    Ether 

[Stronger  Ether] 

A  liquid  composed  of  about  96  percent.,  by  weight,  of  absolute  Ether  or  Ethyl 
Oxide  [(C2H5)20  =  73.52],  and  about4  percent,  of  alcohol  containing  a  little  water. 
Ether  should  be  kept  in  partially  filled,  well-stoppered  containers,  preferably  tin 
cans,  in  a  cool  place,  remote  from  lights  or  fire. 

But  oue  ether  is  now  official,  iu  place  of  the  two  in  the  U.  S.  P. 
1880,  known  as  ^ther  and  ^ther  Fortior  ;  the  old  vEther,  sp.  gr. 
0.750,  was  dropped  altogether,  the  name  ^ther  being  now  applied  to 
what  was  formerly  known  as  ^ther  Fortior,  or  ''stronger  ether." 

Preparation. — The  Pharmacopoeia  of  1870  contained  a  process  for 
the  preparation  of  Ether.  It  was  rarely  or  never  used,  because  this 
is  one  of  the  liquids  which  cannot  be  safely  or  profitably  made  upon 
the  small  scale  with  the  usual  facilities  afibrded  by  the  pharmacist's 
laboratory.  Ether  is  made  by  acting  on  alcohol  with  sulphuric  acid 
between  the  temperatures  of  130°  and  137.7°  C.  (266°  and  280°  F.). 
The  sulphuric  acid  is  not  consumed  in  the  process,  but  is  regenerated, 
so  that  the  making  of  ether  is  continuous.  This  will  be  understood 
when  the  reactions  are  explained.  Ether  is  the  oxide  of  the  monad 
radical  ethyl,  CaHg.  Alcohol,  as  hiis  been  already  stated,  is  the  hy- 
droxide, C2H5OH  ;  uow, 

C2H5OH  +  H2SO4  =  C2H5HSO4  +  H2O 

Alcuhul   .  Sulphuric  Ethylsulphuric  Water 

Acid  Acid 

then 
C2H5HSO4  +  C2H5OH  =  (CaHsJaO  +  H2SO4 

EthylsulpUuric  Alcohol  Ether  Sulphuric 

Acid  Acid 

Formerly  it  was  believed  that  the  sulphuric  acid  acted  by  catalysis, 
and  that  it  dehydrated  the  alcohol  through  its  affinity  for  water  ;  but, 
the  presence  of  ethylsulphuric  acid,  which  was  foinied  during  the 
process,  having  beeu  proved,  this  simple  theory  had  to  be  abandoned. 

Official  Description. — A  transparent,  colorless,  mobile  liquid. 

Odor,  Taste,  and  Reaction. — Chamcteristic  odor;  burnin-?  and  sweetish  taste. 

The  color  of  light  blue  litmus  paper  moistene<l  with  water  should  not  be  changed  to  red 
when  the  paper  is  immersed  in  Ether  for  ten  minutes. 
Specific  Gravity.— 0.716  to  0.717  at  26°  C.  (77°  F.). 

Solubility.— H'((rt';-.     In  about  10  times  its  volume  at  25°  C.  (77°  F.),  with  slight  contraction 
of  volume. 
Alcohol.     Miscible  in  all  proportions. 

Other  solr<  iitH.     Miscible  in  all  proportions  with  chloroform,  petroleum  benzin,  benzene, 
fixed  and  volatile  oils. 
Tests  for  Identity.— Ether  boils  at  about  35.5°  C.  (96°  P.),  and  it  should,  therefore,  boil  when 
a  test-tube,  contui!iing  some  broken  glass  and  half  filled  with  it,  is  held  for  some  time 
closely  grasped  in  the  hand. 
Ether  is  highly  volatile  and  intlammable.     Its  vapor,  when  lui.xed  with  air  and  ignited, 
exjilodes  violently. 
Impurities  and  Tests  for  Impurities. —  lienidue.    Upon  evaporation.  Ether  should  leave  no 
renidue. 
Foreign  odor.     If  10  Cc.  of  it  be  poured,  in  portions,  upon  clean,  odorless  blotting  paper, 
and  allowed  to  evaporate  spontaneously,  no  foreiyn  orfor  should  become  perceptible  when 
the  last  traces  of  Ether  leave  the  paper. 
Undue  amount ../  <tleoh(d  or  nntcr.     When   20  Cc.  of  Ether  are  shaken,  in  a  graduated 
tube,  with  20  Cc.  of  water,  just  previously  saturated  with  Ether,  the  ether-layer,  upon 
separation,  should  measure  not  less  than  19.2  Co. 
Aldehyde.     If  10  Cc.  of  Ether  bo  shaken  occasionally,  during  one  hour,  with  1   Cc.  of 
potassium  hydroxide  T.S.,  no  color  shouM  bo  developed  in  cither  liquid. 

Uses. — Ether  is  used  principally  as  an  aiKVslhetic,  and,  notwith- 
standing the  many  efforts  made  to  supplant  it,  continues  to  he  the 
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best  ageut  yet  discovered  for  producing  insensibility  to  pain  in  sur- 
gical operations.  It  is  also  used  as  a  solvent.  It  dissolves  iodine  and 
bromine  freely,  and  sulphur-  and  phosphorus  sparingly.  Its  power 
to  dissolve  corrosive  sublimate  makes  it  a  useful  agent  in  the  manipu- 
lations for  detecting  that  poison.  It  is  also  a  solvent  of  volatile  and 
Hxed  oils,  many  resins  and  balsams,  tannic  acid,  caoutchouc,  and 
most  of  the  alkaloids. 

Ether  should  be  kept  in  well-stoppered  bottles,  or  in  soldered  tins, 
in  a  cool  place  remote  from  lights  and  fire.  Especial  care  should  be 
observed  in  pouring  ether  from  one  vessel  to  another  by  gas  light. 
The  vapor  is  heavy, — two  and  a  half  times  as  heavy  as  air, — and  it 
will  at  once  take  fire  with  explosive  force  on  contact  with  flame. 


SPIRITUS  /ETHERIS.  U.S.    Spirit  of  Ether 

Metric  Old  form 

Ether 32S  Cc.  4  fl.  oz. 

Alcohol 675  Cc.  8  fl.  oz.  120  min. 


To  make 1000  Cc.  12J  fl.  oz. 

Mix  them. 

Uses. — This  simple  mixture  of  ether  and  alcohol  is  used  as  a  dif- 
fusible stimulant  in  doses  of  one  to  three  fluidrachms  (4  to  12  Cc. ). 

SPIRITUS  /CTHERIS  COMPOSITUS.   U.  S.    Compound  Spirit  of  Ether 

Metric  Old  form 

•  Ether 325  Cc.  8  fl.  oi. 

Alcohol 650  Cc.  16  fl.  oz. 

Ethereal  Oil 25  Cc.  295  min. 

To  make  about 1000  Cc.  241  fl.  oi. 

Mix  them. 

Commercial  Hoffmann's  anodyne  is  usually  bought  by  the  pharma- 
cist and  substituted  for  this  preparation.  It  differs  from  the  official 
liquid  in  containing  variable  proportions  of  light  and  heavy  oil  of 
wine,  ether,  and  alcohol.  It  is  obtained  as  a  supplementary  product 
by  the  manufacturing  chemist. 

During  the  rectification  of  crude  ether,  the  distillation  is  continued 
as  long  as  ether  of  the  proper  specific  gravity  comes  over  ;  after 
which  the  receiver  is  changed,  and  an  additional  distillate  is  obtained, 
consisting  of  ether  and  alcohol  impregnated  with  a  little  ethereal  oil. 
It  is  this  second  distillate,  variously  modified  by  the  addition  of  alco- 
hol, ether,  or  water,  so  as  t<»  make  it  conform  in  taste,  smell,  opales- 
cence, etc..  to  a  staiidiinl  ]»rci)aratioii  kept  by  the  manufacturer,  that 
is  sold  as  lloiriiiiuin's  anodyne. 

The  exi»eiisivciiess  of  tlie  ethereal  oil  is  iilieged  to  be  the  cause  of 
tliis  sub.slitution.  The  clie;i])  coniinei('i;il  li(|iiid  may  1m>  known  by 
a<l(liiig  it  to  water  ;  it  usually  mixes  without  causing  milkiness.  The 
Mllicial  coTiii)ouiid  s|)irit  of  ether  j>roduces  a  sliglil  oi)ales('ence  when 
forty  dr(»i>s  are  added  to  a  ])iut  of  water,  and  the  ]>eculiar  odor  of 
ethereal  oil  is  dist  iiictly  n<>tic<'d  ;  but  castor  oil  is  sometimes  a<hled  by 
dishonest  manufacturers  to  cin-umvent  this  test.  This  frainl  may  be 
detected  l»y  mixing  e(|ual  i)arts  of  the  suspected  li(|uid  and  water,  and 
coHectiug   the  nil   which  se|>aiat<'S  on  ;i  piece  ot"    liltering  jtapt'r  and 


DERIVATIVES  OF  SUGARS  ^  769 

exposing  it  to  heat.     A  permanent  greasy  stain  indicates  a  fixed  o'd, 
while  an  ethereal  oil  stain  disjippears  on  heating. 

Uses. — Compound  spirit  of  ether  is  used  as  an  anodj^ne,  in  doses  of 
thirty  minims  to  two  lluidrachnis  (2  to  8  Cc. ).  It  is  sometimes  given 
in  combination  with  laudanum. 

Preparations  of  the  Esters  of  the  Ethyl  and  Amyl  Series 

OLEUM   /CTHEREUM.  U.S.     Ethereal  Oil 

A  volatile  liquid  consisting  of  equal  volumes  of  heavy  oil  of  wine  and  ether. 

Metric  Old  form 

'Alcohol     1000  Cc.  2  pints 

Sulphuric  Acid 1000  Cc.  2pinte 

Distilled  Water 25  Cc.  384  minims 

Ether,  a  sufficient  quantity 

Add  the  Sulphuric  Acid  slowly  to  the  Alcohol,  mix  them  thor- 
oughly, and  allow  the  mixture  to  stand,  in  a  closed  flask,  for  twenty- 
four  hours,  or  until  the  liquid  is  clear  ;  then  pour  the  clear  liquid 
into  a  tubulated  retort  of  such  capacity  that  the  mixture  shall  nearly 
fill  it.  Insert  a  thermometer  through  the  tubulure,  so  that  the  bulb 
shall  be  deeply  immersed  in  the  liquid,  and,  having  connected  the 
retort  with  a  well  cooled  condenser,  and  also  having  connected  with 
the  receiver  a  bent  glass  tube  for  conducting  the  uncondensed  gases 
into  water,  distil,  by  means  of  a  sand-l^ath,  at  a  temperature  between 
150°  and  160°  C.  (302°  and  320°  F.),  until  oily  drops  cease  to  come 
over,  or  until  a  black  froth,  which  forms  on  the  surface,  begins  to  rise 
in  the  retort.  Separate  the  yellow,  ethereal  liquid  from  the  distillate, 
and  expose  it  to  the  air  for  twenty-four  hours,  in  a  shallow  dish. 
Then  transfer  it  to  a  wet  filter,  and,  when  the  aqueous  ])ortion  h;is 
drained  off,  wash  the  oil  which  is  left  on  the  filter  with  the  Distilled 
Water,  which  should  be  as  cold  as  possible.  When  this  also  has 
drained  off,  transfer  the  oil  to  a  graduated  measure,  and  add  to  it  an 
equid  volume  of  Ether.  Keep  the  product  in  small,  glass-stoppered 
vials,  in  a  cool  i)lace. 

Esters,  as  already  explained,  are  produced  by  the  action  of  acids 
on  alcohols  (page  760).     Ethereal  oil  is  a  mixture  of  esters. 

If  alcohol  is  distilled  with  a  large  excess  of  sulphuric  acid,  there 
are  formed  toward  the  close  of  the  distillation  heavy  oil  of  wine, 
sulphurous  acid,  olefiant  gas,  and  emi)yrcumatic  products.  The 
product  of  the  distillation  is  generally  in  two  layers,  one  consisting 
of  water  holding  sulphurous  acid  in  solution,  and  the  oth«'r,  of  ether 
containing  the  heavy  oil  of  wine.  After  separation,  the  latter  liquid 
is  exposed  for  twenty-four  hours  to  the  air,  in  order  to  dissijjate  the 
ether  by  evaporation,  and  the  oil  which  is  left  is  waslied  with  water 
to  deprive  it  of  all  traces  of  sulj^hurous  acid. 

In  the  early  stage  of  the  distillation  of  a  mixture  of  sul])huric  acid 
and  alcohol,  ethylsuli)huric  acid,  C2H5HS()4,  is  fornuMl,  Dnring  its 
progress  this  is  de<'om])ose(l  so  as  to  yi<'ld  ether.  When,  however, 
the  alcohol  is  distilled  with  a  large  excess  of  snlphuric  acid,  the  ethyl- 
sulphuric  acid  is  decomposed  so  as  to  form  a  small  <|uantity  of  the 
heavy  oil  of  wine.  This  is  a  mixtnre  of  ethyl  snljjhate,  (^3116)2804, 
ethyl  sulphite,  (CaH6)2S03  (the  sulphurous  acid  having  been  formed 
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by  reduction  of  sulphuric  acid;,  Avitli  polymeric  forms  of  ethylene, 
C2H4.  Ethereal  oil  is  a  ''transparent,  nearly  colorless,  volatile  liquid, 
of  a  peculiar,  aromatic,  ethereal  odor,  a  i)ungent,  refreshing,  bitter 
tiiste,  and  a  neutral  reactioji  to  dry  litmus  paper.  Specific  gravity 
0.005  at2r)°('.  (77°  F.)." 

Uses. — Ethereal  oil  is  used  solely  as  an  ingredient  in  compound 
spirit  of  ether. 

SPIRITUS   /ETHERIS   NITROSI.  U.S.    Spirit  of  Nitrous  Ether 

[SwEKT  Spirit  op  Nitre] 

All  iilcolu.lir  solution  of  Ethyl  Nitrite  [NO.OC2H5  =  74.51],  yielding,  when 
fresliiy  jirepaivd,  and  te.sted,  by  the  process  given  below,  not  less  than  4  percent. 
of  the  ethyl  nitrite. 

Metric  Old  form 

•Sodium  Nitrite ".    .      100.0  Gm.  3  oz.  av.  231  gr. 

Sulphuric  Acid 40.0  Cc.  1  fl.  oz.    169  luin-. 

Monohydrated  Sodium  Carbonate 0.6  Qm.  9  grains 

Potassium  Carbonate,  compk'tely  deprived  of  water 

by  drying 3.0  Qm.  46  grains 

Alcohol, 

Water,  each,  a  suflScient  quantity 

Mix  the  Sulphuric  Acid  with  120  Cc.  [old  form  4|  fl.  oz.]  of  Water, 
cool  the  liquid,  add  85  Cc.  [old  form  2  11.  oz.  7  fl.  dr.]  of  Alcohol 
pre\iously  diluted  with  an  equal  voluuu;  of  Water,  and  introduce  the 
solution  into  a  1000  Cc.  llask,  surrounded  by  a  mixture  of  ice  and 
water.  Dissolve  the  Sodium  Nitrite  in  2S0  Cc.  [old  form  9^  fl.  oz,] 
of  Water,  filter,  and,  having  poured  the  filtrate  into  a  separatory 
funnel,  allow  tlu-  li(juid  to  slowly  drop  into  the  tlask  containing  the 
acid  mixture.  When  all  has  been  added  and  the  reaction  is  complete, 
allow  any  crystals  which  may  have  formed  to  settle  at  the  bottom  of 
the  flask,  and  decant  the  cold  mixture  of  ethyl  nitrite  and  aqueous 
solution  quickly  to  the  previously  cleaned  sei)aratory  funnel,  and 
draw  off  and  discard  the  aqueous  liquid.  Wash  the  separated  ethyl 
nitrite,  first,  with  20  Cc.  [old  form  5^^  fl.  dr.]  of  ice-cold  Water,  and 
then  remove  any  trac<\s  of  acid  by  washing  it  with  1.5  Cc.  [old  form 
4  fl.  dr.]  of  ice-cold  Water,  in  Avhich  the  Monohydrated  Sodium  Car- 
bonate has  previously  been  dissolved.  Carefully  separate  the  ethyl 
nitiite  from  the  axjueous  liijuid,  and  agitate  it  in  a  well -stoppered 
vial,  with  the  Potassium  Carbonate  to  remove  traces  of  water.  Then 
cool  the  liquid,  decant,  and  ])our  the  ethyl  nitrite  immediately  into  a 
tared  l>ottle  containing  .500  Cm.  [old  form  17  oz.  av.  279  gr.]  of  Alco- 
hol. Ascertain  the  weight  of  the  ethyl  nilrit<'  ])oured  into  the  Alcohol 
by  noting  Hie  increasi'  in  weight  of  llie  tared  bottle  and  ciuitents,  and 
then  add  enough  Alcohol  to  iinike  th<'  niixliire  weigh  l':J  times  the 
weight  of  the  ethyl  nitrite  added.  L;istly,  transfer  the  product  to 
siiiiill,  well-stoppered,  dark  aiiibei'  (-((hMed  \  ials,  and  ke«'p  these  iu  a 
cool  plac<',  reiii(»t<'  tVoiii  lights  or  fire. 

The  object  of  the  ])i'0('ess  is  to  form  ethyl  nitrite,  an  ester  itiodnced 
by  substituting  the  acid  radical  for  the  hydrogen  of  the  hydroxyl  iu 
the  alcohol.  This  is  then  preseived  from  <lecompOvSition  by  the  addi- 
tion of  suffici(Mit  alcohol. 

The  r.  S.  P.  (Sth  K«*v. )  process  differs  ti(»iii  that  formerly  official 
ill  tiie  nielliud  of  ohtaiiiiiiir  the  nit  runs  ia<lieal.    'IMm' us«' of  nitric  acid 
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was  abandoned  in  the  1890  process,  and  sodiinn  nitrite  introduoed, 
so  as  to  avoid  tlie  production  of  aldehyde,  and  to  furnish  a  more 
easily  controlled  process  than  the  one  pieviously  employed.  In 
the  Eij^hth  Decennial  Kevision  of  the  U.  S.  P.  the  (listillation  process 
was  supplanted  by  the  simple  "cold"  method  of  separating  the  two 
immiscible  liquids,  after  the  reaction  (which  has  been  carried  out  in  a 
cooled  flask)  is  com])Iete.  The  ethyl  nitrite  is  washed,  free<l  from 
water,  and  then  diluted  with  the  required  amount  of  alcohol.  The 
sulphuric  acid  decomposes  the  sodium  nitrite,  the  nitrous  radical  com- 
bining with  the  ethyl  of  the  alcohol  to  form  ethyl  nitrite.  The  dilu- 
tion of  the  sulphuric  acid  and  the  use  of  a  solution  of  sodium  nitrite 
prevent  too  rapid  action.  Experience  with  the  new  process  has  de- 
monstrated its  advantages. 

2C2H6OH  +  2NaN02  +  H2SO4  =  2C2H5NO2  +  Na2S04  +  2H2O 

Alcohol  Sodium  Sulp)inric  Ethyl  Nitrite  Sodium  Water 

Nitrite  Acid  Sulphate 

Pure  ethyl  nitrite  is  pale  vellow,  has  the  smell  of  apples,  boils  at  18°  C. 
(64.4°  F. )',  and  h;us  the  specific  gravity  0. 000  at  15. 6°  C.  (m°V. ).  The 
density  of  its  vapor  is  2.627.  Litmus  is  not  affected  by  it.  It  is  solu- 
ble in  forty-eight  parts  of  water,  and  in  all  pro])ortions  in  alcohol  or 
rectified  spirit.  It  is  highly  inflammable,  and  burns  with  a  white  flame 
without  residue.  Mixed  with  an  alcoholic  solution  of  potassium  hy- 
droxide it  becomes  dark  brown,  showing  the  ])resence  of  aldehyde. 
When  kept,  it  becomes  acid  in  a  short  time,  as  shown  by  litmus,  and 
nitric  oxide  is  given  off,  which  often  causes  the  bursting  of  the  bottlr. 
Its  tendency  to  l)ecome  acid  is  rendered  greater  by  the  action  of  the 
air,  and  depends  on  the  absorption  of  oxygen  by  the  aldehyde  which 
is  converted  into  acetic  acid.  These  facts  show  the  necesvsity  of  pre- 
serving this  ether  in  small,  strong  bottles,  kept  full  and  in  a  cool 
place,  and,  in  warm  weather,  of  cooling  a  bottle  thoroughly  before 
opening  it. 

The  U.  S.  P.  (8th  Rev.)  describes  spirit  of  nitrous  ether  as  follows  : 

Official  Description. — A  clear,  mobile,  volatile,  and  inflammable  liquid  of  a  pale  yellowish  or 
faintly  greenish-yellow  tint. 

Odor,  Taste,  and  Reaction. — Fragrant,  ethereal,  and  pungent  odor  free  from  acriility  ;  sharp, 
Ijurning  taste.  When  freshly  prepared,  or  even  after  being  kejit  for  some  time  with  hut 
little  exposure  to  light  and  air,  it  i.s  neutral  to  litmu.s  paper.  When  long  kept,  or  after 
having  been  freely  exposed  to  air  and  light,  it  acquires  an  acid  reaction,  but  it  should 
not  efl'ervesce  when  a  (crystal  of  ))ota-ssiam  bicarbonate  is  dropped  into  it. 

Specific  Gravity.— .\b()ut  0.823  at  25°  C.  (77°  F.). 

Test  for  Identity.— If  a  test-tube  be  half  filled  with  the  Spirit,  and  put  into  a  water-hath 
heated  to  (i5°  C.  (14!)°  F.)  until  it  lias  acf|uired  this  temjierature,  the  Spirit  should  boil 
distini^tly  upon  the  adilitioii  of  a  few  small  pieces  of  broken  glass. 

impurity  and  Test.— A/»ii7  ../  a/,l,l,,/,/r.  If  lo  Cc.  of  the  Spirit  be  mi.xod  with  6  Co.  of  pota.s- 
siuin  hyilroxide  T.S.,  ])reviously  diluted  with  h  Cc.  of  water,  flio  mi.xture  will  nssuiue  a 
yellow  color  which  should  not  turn  dccidcllv  brown  witliiu  twelve  hours. 

Assay  for  Ethyl  Nitrite.— Transfer  about  .SO  (iu'i.  of  the  Sj.irif  of  Nitrous  Kther.  which  has 
been  j)reviously  shaken  with  0..')  (',n\.  of  polassiimi  bicarbonate,  to  a  fared  100  Cc.  meas- 
uring flask,  and  weigh  it  accurately.  Add  sufficient  alcohol  to  bring  tlie  volume  to 
exactly  100  Cc,  and  mix  thoroughly.  Introduce  into  a  nitrometer  (see  (Jasomelric  Esti- 
mations) exactly  10  Cc.  of  the  alcoholic  solution,  followed  by  10  Cc.  of  pota.«sium  iodide 
T.S.,  and  afterwards  by  10  Cc.  of  normal  sul])buric  acid  V.S.  When  the  volume  of  gas 
has  become  constant  (within  ."iO  to  fiO  minutes),  note  the  volume  of  gas  collected.  Mul- 
tiply this  volume  in  Cc.  by  O.M()7,  and  dnnlc  lue  product  liy  one-tentii  the  weight  of  the 
Spirit  of  Nitrous  Ether  taken.  At  standard  temperature  an<l  prosure,  the  quotient  will 
represent  the  percentage  of  ethyl  nitrite  in  the  liciuicl.  The  temperature  c<irrection  is 
one-third  of  one  percent,  of  the  total  percentage  just  fouml  for  each  ilegree,  a<iditive  if 
temperature  is  below,  subtractive  if  above,  25°  C.  (77°  F. ).     The  barouietrio  correction 
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is  four-thirtieths  of  one  percent,  for  each  millimeter,  additive  if  above,  subtractive  if 
below,  760. 
When  af^sayeil  according  to  the  above  method,  Spirit  of  Nitrous  Ether  should  yiold  not  lea* 
than  4  percent,  of  ethyl  nitrite. 

Spirit  of  nitrous  ether  is  never  quite  free  from  aldehyde,  and,  if 
made  by  distillation  and  the  heat  too  long  continued,  it  is  apt  to  con- 
tain a  good  deal  of  this  liquid,  which  afterwards  becomes  acetic  acid 
by  absorbing  oxygen.  The  change  goes  on  rapidly  if  the  preparation 
be  insecurely  kept.  Aldehyde,  if  in  considerable  proportion,  may  be 
detected  by  imparting  a  pungent  odor  and  acrid  flavor,  and  by  the 
preparation  assuming  a  brown  tint  on  the  addition  of  a  weak  solution 
of  potassium  hydroxide,  owing  to  the  formation  of  aldehyde  resin. 
The  official  potavssium  hydroxide  test,  with  the  best  specimens,  pro- 
duces a  straw-yellow  tint  within  twelve  hours. 

Specific  gravity  cannot  be  relied  upon  as  a  test  of  the  quantity  of 
ethyl  nitrite  present,  because  both  it  and  water  are  heavier  specifically 
than  the  diluting  liquid,  alcohol.    The  specific  gravity  of  alcohol  being 

Fig.  447 


,lllM<|wHM*0»— 


Nitr«'iiirirr  tor  dnijrjf'f^tM'  ubi*  (S<|niM>) 


0.809  at  25°  C.  (77°  F.  ),  and  that  of  spirit  of  nitrous  ether  0.S23  at  25° 
C.  (77°  F.),  it  follows  that  the  he^ivier  specific  gravity  of  the  latter 
should  l)c,  caused  by  the  addition  of  ethyl  nitrite,  sp.  gr.  0.000  at 
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15.6°  C.  (60°  F. ),  but  the  specific  gravity  may  be  increased  and  the 
product  cheapened  by  substituting  water  (sp.  gr.  1.000;,  or  by  using 
alcohol  of  the  specific  gravity  0.823,  and  this  is  a  common  pra<;tice 
with  adulterators. 

The  nitrometer  te>it  is  regarded  as  the  only  reliable  one  to  determine 
the  quantity  of  ethyl  nitrite  in  this  spirit,  and  the  very  practical  appa- 
ratus shown  in  Fig.  447  has  been  devised  by  Dr.  Squibb  for  the  use  of 
pharmacists  who  do  not  possess  a  nitrometer.  This  consists  of  a  small 
glass  funnel,  a  section  of  rubber  tubing,  spring  pinchcock,  straight 
glass  tube,  one  tube  bent  twice  at  right  angles,  not  over  Jj  ^"^'^1  bore, 
a  cork  with  two  holes  for  the  tubes,  a  three  ounce  vial,  and  some 
wooden  blocks.  In  using  this  for  testing,  the  bottle  is  filled  with 
mercury  nearly  to  the  lip.  The  cork  holding  the  tubes  is  then  pushed 
into  the  bottle,  which  causes  the  mercury  to  fiow  int«  the  tube  ;  the 
cork  is  now  coated  with  melted  paraflin  to  prevent  leakage,  and  the 
funnel  connected  with  the  upright  tube  and  the  pinchcock  closed, 
then  about  20  minims  of  mercury  are  poured  into  the  funnel  and 
cautiously  allowed  to  flow  into  the  vial  by  slowly  opening  the  pinch- 
cock until  the  bent  tube  is  entirely  filled  with  mercury.  There  must, 
of  course,  be  no  leakage  in  the  apparatus.  One  fl.  dr.  (about  48.7 
grains)  of  spirit  of  nitrous  ether  is  measured  into  the  funnel  and 
allowed  to  flow  into  the  vial,  followed  by  162  minims  of  potiissium 
iodide  T.S.  (see  official  test,  above),  and  then  102  minims  of  normal 
sulphuric  acid  V.S.  and  the  pinchcock  tightly  closed.  As  these 
liquids  are  added  to  the  mercury  in  the  bottle  they  displace  an  amount 
of  mercury  equal  to  their  own  volume  (384  minims ),  and  this  must  be 
deducted  from  the  total  amount  of  mercury  in  the  receiving  vessel 
after  the  reaction  is  over,  to  obtain  the  volume  which  has  been  dis- 
placed by  the  generated  gas.  The  reaction  soon  begins,  but  it  should 
be  allowed  to  continue  for  at  least  ten  minutes  before  reading  the 
result.  When  the  reaction  is  over,  the  receiving  measure  may  be 
taken  away  and  the  quantity  of  mercury  read  off ;  the  mercury  re- 
maining in  the  tube  runs  back  into  the  bottle  as  it  should.  If  the 
measure  of  mercury,  in  minims,  displaced  by  the  gas,  be  multiplied 
by  0.307  and  the  product  divided  by  the  48.7  grains  of  spirit  of  nitrous 
ether  originally  taken,  the  result  will  be  the  percentage  of  ethyl  nitrite 
in  the  sample  tested. 

(It  should  be  understood  that  this  method  yields  only  approximately 
correct  results ;  whenever  possible  the  official  assay  should  be  fol- 
lowed. ) 

Uses. — Spirit  of  nitrons  ether  is  a  valuable  diaplKnctic  and  diuretic 
The  dose  is  thirty  minims  to  one  fluidrachm  (2  to  4  Cc. ). 

/ETHER  ACETICUS.  U.S.    Acetic  Ether 

A  liquid  compound  of  about  90  percent.,  by  weight,  of  Ktbvl  Acetate 
[CHaCO.OCaHs  -  87.40],  and  about  ]0|)ercent.  of  alcohol  containinjj  a  little  water. 
It  should  be  kept  in  well-atoppered  bottles,  in  a  cool  an<l  ilark  j>Iace,  remote  from 
lights  or  fire. 

Hager's  process  may  be  used  for  making  this  ester  :  440  Gm.  of 
official  sulphuric  acid  are  added  slowly  to  250  Gm.  of  official  alcohol, 
contained  in  a  flask,  and  the  mixture  allowed  to  stand  for  two  or 
three  days  to  permit  the  formation  of  ethylsulphuric  iRMd  ;  then  325 
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Gm.  uf  sodiuui  acetate,  previously  dried  by  heatiug  it  at  a  tempera- 
ture of  130°  C.  (2GG°  F. ),  until  it«  weight  remaius  coustant,  are 
introduced  iuto  a  retort  connected  with  a  well  cooled  receiver  ;  the 
acid  and  alcohol  mixture  is  slowly  added,  heat  carefully  applied,  and 
the  distillation  continued  avS  long  as  vapors  of  ethyl  acetate  come  over. 

XaCaHgUa  -r   C2H5HSO4  ^  CaHeCaHgOa  +  liaHS04 

Sudiuin  Ktbyl!>ui|iliuric  Ktliyl  Acetate  Acid  Sodium 

Acetate  Acid  Sulphate 

Ethylsulphuric  acid  is  formed  through  the  action  of  the  sulphuric 
acid  and  heat  upon  the  alcohol.  This  is  then  decomposed  by  contact 
with  sodium  acetate,  while  ethyl  acetate  and  acid  sodium  sulphate 
are  produced. 

official  Description. — A  t ran jpn rent,  colorless  liquid. 

Odor,  Taste,  and  Reaction. — 1-  ragraut  and  ret'resLing,  slightly  acetous  odor  ;  peculiar  acetous 

and  burning  taste  ;  should  not  immediately  redden  blue  litmus  paper. 
Specific  Gravity.— 0.883  to  0.895  at  25°  C.  (77°  F.). 
Solubility.—  W<,i,r.     In  about  9  parts  at  25°  C.  (77°  F.). 
A/co/iii/.     Miscible  in  all  proportions. 

Other  K<tlveni\ — Miscible  in  all  proportions  with  ether  and  fixed  and  volatile  oils. 
Test  for  Identity.— Boiling  point,  from  72°  to  77°  C.  (ir.l.6°  to  170.6°  F.). 

Acetic  Ether  is  readily  volatilized,  even  at  a  low  temperature.     It  is  inflammable,  burning 

with  a  yellowish  flame  and  an  acetous  odor. 
Upon  evaporation.  Acetic  Ether  should  leave  no  residue. 
Impurities  and  Tests  for  Impurities.— T^k/v/ic  ami  amylic  ilrririiiiveii.     If  a  portion   be 
MJlowed  to    evaporate   spoutiinenusly   from  clean,  odorless  blotting  paper,  the  final  odor 
should  not  resemble  that  of  pineapple. 
Undue  proportion  of  aliohol  or  irater.       When    25  Cc.  of  Acetic    Ether  are  shaken,  in   a 
graduated  tube,  with   25  Cc.  of  water  just  previously  saturated  with   Acetic  Ether,  upon 
separation  the  etherial  layer  should  not  measure  less  than  22.5  Cc. 
Readily  turlioiiizahlc,  (irij<tui<t  impurities.     When  a  small  portion  of  Acetic  Ether  is  care- 
fully poured  upon  concentrated  sulphuric  acid,  no  dark  ring  should  be  developed  at  the 
point  of  contact  of  the  two  layers. 

Uses. — Acetic  ether  is  sometimes  employed  as  an  anaesthetic.  Its 
odor  is  frequently  noticed  in  old  tinctuies  and  extemporaneous  mix- 
tures wliicli  have  once  contained  alcohol  and  acetic  acid.  Dose, 
fifteen  minims  (1  Cc. ). 

/CTHYLIS  CHLORIDUM.  U.S.    Ethyl  Chloride 

A  haloid  derivative  [^lonochlor-Ethane,  C2H6CI  =  64.00],  prepared  by  the 
action  of  hydrochloric  acid  gas  upon  absolute  ethyl  alcohol. 

On  account  of  its  extreme  volatility,  it  should  be  preserved  in  hermetically 
sealed  glass  tubes,  and  kept  in  a  cool  place,  remote  from  lights  or  fire. 

Ethyl  chloride  may  be  made  by  distilling  a  mixture  of  equal  meas- 
ures of  concentrated  hydrochloric  acid  and  alcohol.  i);tssing  the  vai>or 
through  a  w;ush  b<»ttle  to  separate  water,  and  linally  condensing  the 
vapor  with  the  aid  of  ice  or  snow  surrounding  the  receiver. 

Official  Description. — A  colorless,  mobile,  very  volatile  licpiid. 
Odor  and  Taste. — Charactcri.'^tic,  rather  agreeable  odor  ;  burning  taste. 
Specific  Gravity. —Krom  0.911  to  (i.'.iKJ  at  8°  ('.  (  It'..!''  F.). 
Solubility.—  W.iirr.    Slightly. 

Mr,, hoi.     Readily. 
Tests  for  Identity.— It  boils  nt  a  tempernture  of  12. .0"  to  n°  C.  {M.b°  to  55.4°  F.),  and  at 

its  ignitiiiii  tcmi)erntiiro  Imrns  with  a  smoky,  green-edged  flame,  with  the  production  of 

gaseous  hydrochloric  acid. 
When  liberated,  nt  ordinary  room-temperature."',  from  its  sealed  gin.ss  tube.  Ethyl  Chloride 

vaporizes  at  once;   the  gas  is  very  imflainmablo,  and  consequently  it  should  not  be  used 

in  proxirnitv  to  a  (jas  flame  or  fire. 
hnpuritics  and  Tests  for  Impurities.— //;/(//— /i/onV  ,trid.     If  10  Cc.  of  Ethyl  Chloride, 

while  riM,  be  dissolved  in  alcohol,  and  n  few  droj)'*  of  silver  nitrate  T.S.  be  added,  no 

turbidity  should  be  produced. 
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Alcohol.  If  10  Cc.  of  Ethyl  Chloride  be  agitated  with  10  Cc.  of  cold  water,  and  the  cuper- 
natant  stratum  of  Ethyl  Chloride  be  evaporaterl  spontaneously,  and  if  a  few  rlrops  of 
potassium  dichromate  T.S.  be  ailded  to  the  remaining  aqueous  liquid,  followed  by  Bome 
diluted  sulphuric  acid,  and  the  mixture  bo  boiled,  no  odor  of  aldehyde  should  be  devel- 
oped, and  a  greenish  or  purplish  color  should  not  be  j)roduccd  in  the  liquid. 

Sulphur  romprntufh,  etc.  On  allowing  Ethyl  f'hioride  to  evaporate  from  clean,  odorless 
blotting  paper  which  has  been  saturated  with  it,  no  unpleasant  odor  should  remain  upon 
the  paper. 

Uses. — Ethyl  chloride  is  used  as  a  local  an.Tsthetic  by  freezing? ; 
its  great  volatility  requires  special  methods  for  dispensing  ;  hermeti- 
cally sealed  tubes  are  ased,  so  made  that  when  the  end  is  broken  off, 
and  the  tube  held  in  the  hand,  the  expansion  drives  the  liquid  out  in 
a  fine  stream  which  is  directed  against  the  part  to  be  anaesthetized. 

/ETHYLIS  CARBAMAS.  U.S.     Ethyl  Carbamate 

C3H7NO2  =  88.42 

An  ester  of  carbamic  acid  [C()(0C2H5)NH2]  obtained  by  the  reaction  of  ethyl 
alcohf>l  upon  urea  (carbamide)  or  one  of  its  salts.  It  should  be  kept  in  well- 
stoppered  bottles. 

Preparation. — It  is  made  by  acting  upon  urea  nitrate  with  alcohol 
in  excess,  in  closed  vessels  at  a  temi)erature  of  120°  to  130°  C.  (248° 
to  266°  F. )  ;  ammonia  is  liberated. 

Official  Description. — Colorless,  columnar  crystals  or  scales. 
Odor  and  Taste. — Odorless;  eooling,  saline  taste. 
Solubility.—  Water.     In  less  than  1  part  at  25°  C.  (77°  F.). 
Alcohol.     In  0.6  part  at  25°  C.  (77°  F.). 

Other  nolreiits.     In  1  part  of  ether,  1.3  parts  of  chloroform,  and  3  parts  of  glycerin  at  25°  C. 
(77°  F.). 
Tests  for  Identity.— When  heated  between  47.5°  and  50°  C.  (117.5°  and  122°  F.)  it  melts, 
and  at  a  higher  temperature  is  decomposed,  burning  without  leaving  a  weighable  residue. 
If  1  Gm.  of  Ethyl  Carbamate  be  added  to  5  (jui.  of  sulphuric  acid  and  gently  heated,  it  is 
decomposed  with  the  evolution  of  carbon  dioxide,  while  alcohol  and  acid  ammonium  sul- 
phate remain  in  solution. 
If  1  (Jm.  of  Ethyl  Carbamate  be  heated  with  5  Cc.  of  concentrated  potassium  hydroxide 

solution,  ammonia  gas  is  given  off,  recognizable  by  the  usual  teats. 
If  0.5  Gm.  of  Ethyl  Carbamate  bo  dissolved  in  5  Cc.  of  water  with  1  Gm.  of  dry  sodium 
carbonate  ami  0.01  Gm.  of  iodine,  and  the  solution  warmed,  yellow  crystals  of  iodoform 
should  separate  on  cooling. 
Impurities  and  Tests  for  Impurities. —  Dhllnrtiou  /mm,  mid  nhmnrr  of,  urea  or  cnrhnmidc. 
If  fi  (im.  of  Ethyl  Carbamate  be  dissolved  in  fi  Cc.  of  water,  ami  the  solution  be  divided 
into  3  equal  parts,  the  addition  severally  of  5  Cc.  of  nitric  acid,  of  mercuric  nitrate  T.S., 
or  of  oxalic  acid  T.S.  should  not  produce  a  white  precipitate. 

Uses. — Ethyl  carbamate  or  urethane  is  used  as  an  hypnotic  in  doses 
of  fifteen  grains  (1  Gm. ). 

SULPHONMETHANUM.  U.S.     Sulphonmethane 

C7HieS204  =  226.55 

Diethylsulphonedinicthylmothane  [(CH3)2C(S02C2H5)3],  the  product  (if  the 
oxidation  of  the  iiicrcaptol  obtainiMJ  l)y  the  condensation  f»f  acetone  with  othyl- 
mercaptan.     It  should  be  preserved  in  well-stoppered  vials. 

Preparation. — Sulphonmethane  or  Sidphonal  may  1k^  made  by 
agitating  mercaptol,  obtained  by  the  condensation  of  acetone  witli 
ethylmercaptan,  with  a  5  jH^rcent,  solution  of  potassium  permanganate 
until  the  color  of  the  solution  remains  unchanged,  thus  showing  that 
the  oxidation  is  completed.  The  crystals  are  i)nrifie«l  hy  redi.ssolving 
in  water  or  alcohol,  and  evaporating  the  solution,  c()llecting,  and  dry- 
ing the  product. 
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Official  Description. — rulork-ss,  prismatic  crystals,  or  crystalline  powder. 
Odor,  Taste,  and  Reaction. — Inodorous,  and  nearly  tasteless ;  neutral  reaction. 
Solubility.—  H'.<f.  r.     In  :<t;0  parts  at  25°  C.  (77°  F)  ;  in  15  parts  of  boiling  water. 
Alcohol.     In  47  parts  at  25°  C.  (77°  F.)  ;  in  2  parts  of  boiling  alcohol. 
Other  solrenls.     In  45  parts  of  ether,  and  in   16  parts  of  chloroform  at  25°  C.  (77°  F.); 
soluble  in  benzene. 
Tests  for  Identity.— When   heated  to  125.5°  C.  (258°  F.),  it  melts,  and  at  a  red  heat  it  is  con- 
sumed, evolving  vapors  of  sulphur  dioxide  and  leaving  no  weighable  re.sidue. 
If  0.1  Gm.  of  iSulphoniiu'thane  be  heated  with  0.1  Gni.  of  powdered  charcoal  in  a  dry  test- 
tube,  the  characteristic  unpleasant  odor  of  mercaptan  will  be  developed. 
If  0.1  Gm.    be   gradually   heated    with  dry   sodium    acetate,   hydrogen   sulphide  will  be 
evolved. 
Impurities  and  Tests  for  Impurities. — Sulphates  and  chloriden.     Its  solution   in  boiling 
water  should   develop  no  odor.     This  solution,  after  cooling   and  filtering,  should  show 
no  turbidity  upon  the  .iddition  of  either  barium  nitrate  T.S.  or  silver  nitrate  T.S. 
Readily  oj-idizablc  organic   impnritirs.     If  1   drop  of  potassium    permanganate   T.R.    be 
added  to  an  aqueous  solution  of  Sulphonmethane,  the  liquid  should  not  be  immediately 
decolorized. 

Uses — Sulphomnethane  is  used  as  an  hypnotic  and  sedative  in 
doses  of  fifteen  grains  (1  Gm.). 

SULPHONETHYLMETHANUM.  U.S.    Sulphonethylmethane 

C8H18S2O4  =  240.46 

Diethylsulphonemethylethylmethane  [(CH3)  (C2H5)C(S02C2H5)2],  a  product 
of  the  oxidation  of  the  mercaptol  obtained  by  the  condensation  of  methylethyl- 
ketone  with  ethylmercaptan.    It  should  be  preserved  in  well-stoppered  vials. 

Preparation. — Sulphonethylmetliaue  or  Trional  is  made  by  the 
same  process  lus  tliat  employed  in  making  snlphoual  (see  page  775), 
except  that  in  making  the  mercaptol,  acetone  is  rephiced  by  methyl- 
ethylketone,  thus  substituting  an  ethyl  for  a  methyl  group. 

Official  Description. — Colorless,  lustrous,  crystalline  scales. 

Odor,  Taste,  and  Reaction. — Odorless;  bitter  taste  in  aqueous  solution  ;  neutral  reaction. 
Solubility. —  Waitr.     In  195  parts  of  water  at  25°  C.  (77°  F.)  ;   more  readily  in  boiling  water 
Alrohol.     Readily. 
Other  KolventK.     Readily  in  ether. 
Tests  for  Identity. — When  heated  to  7fi°  V.  (168.8°  ¥.),  it  melts,  and  at  a  red  heat  is  con- 
sumed, evolving  sul])hiir  dioxide  and  leaving  no  weighable  residue. 
If  0.1  (Jm.  of  Sulphonethylmethane  be  heated  with  O.i  (Jm.  of  powdered  charcoal  in  a  dry 

test-tube,  the  characteristic  unpleasant  odor  of  mercaptan  will  be  developed. 
If  0.1   (Ira.  be  gradually   heated  with  dried  sodium  acetate,   hydrogen   sulphide  will  be 
evolverl. 
impurities  and  Tests  for  Impurities. — Snlphatm  ami  chlorides.    One  Gm.  dissolveil  in  50 
Cc.  of  boiling  watiT  should  develop  no  odor.     This  solution,  when  cooled  and  filtered, 
should  show  no  turbidity  on  the  addition  of  barium  nitrate  T.S.  or  silver  nitrate  T.S. 
Jlendil)/ ojridlzolilc  orr/anic  impurities.     One   droj)  of  jjotassium  permanganate  T.S.  added 
to  the  aqueous  solution  of  Sulphonethylmethane  should  not  be  imine<liately  decolorized. 

Uses. — Sulphonethylmethane  is  used  as  an  hypnotic  and  sedative  in 
doses  of  fifteen  grains  (I  Gm.). 

AMYLIS  NITRIS.  U.S.      Amyl  Nitrite 

[AmYL   NlTFMS,    PHAUM.    18!)0] 

A  li<|nid  mntiining  about  80  percent,  of  Amyl  (chiefly  Iso-amyl)  Nitrite 
[C6niiN()2  1  KI.LM],  when  as.vay('d  l)y  tlic  process  pi ven  below.  It  should  be 
koi>t  in  liernirtically  scal(><l  plass  bidl)s,  or  in  dark,  anil)er-«'olored,  plass-stopj)ered 
vials,  in  a  cool  and  dark  place. 

Preparation. — This  ester  iniiy  be  iiinde  by  acting  on  amyl  alcohol 
with  nitric  acid.  The  l;it1<'r  is  dcoxidi/cd  into  nitrous  acid,  which 
acts  on  amyl  alcohol,  ns  shown  in  the  reaction  : 

CJInOII  +  IINOa  =-  CaHnNOa  +  11,0 

Amyl  NitroiiB  Amyl  Water 

Alroiiol  Aciil  Nitrlto 
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Tanner's  process,  wliich  is  adapted  for  small  operations,  is  as  follows  : 
10  fl.  oz.  of  purified  amyl  alcohol  is  introduced  into  a  large  tubulated 
retort  containing  copper  wire,  1  11.  oz.  of  strong  sulphuric  acid  is  now 
added,  and  then  1  tl.  oz.  of  nitric  acid,  previously  diluted  with  an 
equal  bulk  of  water.  It  is  gently  heated  to  63°  C.  (145.4°  F.;.  At 
this  temperature  the  reaction  commences,  and  goes  on  very  quietly 
until  a  bulk  about  equal  to  double  the  quantity  of  nitric  acid  collects 
in  the  receiver.  The  chemical  action  now  ceiuscs,  and  the  tempera- 
ture, which  has  risen  to  near  100°  C  (212°  F.  ),  begins  to  fall.  More 
diluted  nitric  acid  is  added,  and  the  process  carried  out  jus  before. 
These  additions  are  repeated  until  the  amyl  alcohol  is  exhausted, 
which  is  known  by  the  appearance  of  red  fumes  in  the  retort.  The 
whole  product  is  washed  with  sodium  hydroxide,  to  remove  hydro- 
cyanic and  other  acids,  and  rectified  over  potassium  carbonate,  to  free 
it  from  moisture.  The  portion  which  distils  over  between  1)5°  and 
100°  C.  (203°  and  212°  F.)  is  medicinally  pure  amyl  nitrite. 

Difficulties  are  experienced  in  rectifying  amyl  nitrite  on  account  of 
the  number  of  products  present  having  similar  boiling  points.  If 
strong  nitric  acid  is  used  instead  of  diluted  acid,  exi^losions  are  almost 
sure  to  occur. 

Official  Description. — A  clear,  yellowish  liquid. 

Odor  and  Taste. —  i'cculiar,  ethereal,  t'ruitv  oflor ;  pungent,  aromatic  taste. 

Specific  Gravity .—0.8(55  to  0.87.')  at  25°  ('.  '(77°  F.). 

Solubility.— U'«<er.     Almost  insoluble. 
Alcohol.     Mi.scible  in  all  proportions. 
Other  nolvenfu.     Misoiblc  in  all  proportions  with  ether. 

Tests  for  Identity. — It  is  very  volatile,  even  at  a  low  temperature,  and  is  inflammable,  burn- 
ing with  a  yellow,  luminous,  and  sooty  flame. 

Impurities  and  Tests  for  Impurities. — Limit  „/  fref  arid.  If  1  Pe.  of  normal  potassium 
hydro .xide  N'.S.  and  10  Cc.  of  water  lie  mixed  in  a  test-tube  with  a  drop  of  phenolphthalcin 
T.S.,  then  5  Co.  of  Amyl  Nitrite  acldiMl,  and  the  tube  inverted  a  few  times,  the  red  tint  of 
the  aqueous  layer  shoulil  still  be  perceptible. 
Aldehyde  A  mi.xturo  of  1.5  Cc.  of  silver  nitrate  T.S.  and  1.5  Cc.  of  alcohol  with  a  few 
drops  of  ammonia  water  shoulil  not  become  brown  or  black  if  1  Cc.  of  Amyl  Nitrite  be 
added  and  the  mixture  gently  heated. 
Witter.  Amyl  Nitrite  should  remain  transparent,  or  nearly  so,  when  e.xpo.sed  to  the  tem- 
perature of  melting  ice. 

Assay. — Transfer  about  ?,  V.c.  of  the  Arayl  Nit  rite,  which  has  been  previously  shaken  with  0.5  Gm. 
of  pot.assium  bicarbonate  and  carefully  decanted,  to  a  tared  100  Cc.  measuring  fla.sk, 
and  weigh  it  accurately.  Add  sufficient  alcohol  to  bring  the  volume  to  exactly  100 
Cc.  and  mix  thoroughly.  Intro<luco  into  a  nitrometer  (see  (lasometric  Estimations) 
exactly  10  Cc.  of  the  alcoholic  solution,  followed  by  10  Cc.  of  pota-ssium  iodide  T.S. ,  and 
afterwards  by  10  Cc.  of  normal  sulphuric  acid  V.S.  When  the  volume  of  gas  hn.s  become 
constant  (within  .'50  to  60  minutes),  note  the  volume  of  ga,s  collected.  Multiply  this 
volume  in  Cc,  by  4.8,  and  divide  the  product  by  the  original  weight  of  the  Amyl  Nitrite. 
At  the  standard  temperature  and  pressure,  the  quotient  will  represent  the  percentage  of 
Amyl  Nitrite  in  the  liquid.  The  temperature  correction  is  one-thinl  of  one  percent,  of 
the  total  percentage  just  found  for  each  degree, — additive  if  the  temperature  is  below  25° 
C.  (77°  F.),  and  subtractive  if  it  is  above  25°  C.  (77°  F.).  The  barometric  correction  is 
four-thirtieths  of  one  percent,  for  each  millimeter  ;  additive  if  it  is  above,  and  subtractive 
if  it  is  below,  760. 
When  assayed  according  to  the  above  method,  it  slmuld  yield  not  less  than  80  percent,  of 
Amyl  Nitrite. 

Uses. — Amyl  nitrite  is  a  valuable  rciiu'dy.  It  is  exceedingly 
volatile,  and  is  much  used  in  asthma,  angina  ixM-toris,  and  similar 
complaints,  by  inhalation.  It  is  a  stimulant,  i)ii)(lucing  an  cxce.s.sive 
action  of  the  heart,  and  maybe  a<lii>inisti'ic«l  by  <lropi)ing  a  small 
quantity  on  a  handkerchief  and  inhaling  the  vapor,  or  by  crushing  a 
glass  jpmrZ  of  amyl  nitrite  in  the  handkerchief  and  inhaling  the  liquid 
which  volatilizes. 


CHAPTER    LIII 
ALDEHYDE,  ITS  DERIVATIVES   AND   PREPARATIONS 

The  term  oldehj/de,  like  the  terms  alcohol  and  ethe)\  was  formerly 
applied  to  one  compound.  It  is  now  used  to  define  a  ela.ss  of  organic 
l)()(lie»s.  The  word  is  derived  from  the  first  syllal)les  of  the  term  aZco- 
hol  (Zr/f?/(Zrogenatum,  which  means  alcohol  from  which  hydrogen  has 
lM>en  abstracted. 

Aldehyde  {acetaldehyde)  has  the  composition  C2H4O,  and  is  made 
by  depriving  alcohol,  CaHeO,  of  two  hydrogen  atoms.  This  abstrac- 
tion of  hydrogen  may  be  effected  by  acting  on  ethyl  alcohol  with 
oxidizing  agents,  as  sulphuric  acid  and  potassium  dichromate  or  man- 
ganese dioxide,  and  also  in  making  ethyl  nitrite.  By  the  oxidation 
of  aldehydes,  acids  are  formed,  as  in  making  acetic  acid  by  the  beech- 
woods  shavings  process  (see  page  720).  The  addition  of  2H  to  alde- 
hyde, C2H4O,  reproduces  alcohol,  CaHeO,  while  the  addition  of  O  to 
aldehyde,  C2H4O,  produces  acetic  acid,  C2H4O2. 

PARALDEHYDUM.  U.S.     Paraldehyde 

C6II12O3  =  131.10 

A  polymer  of  acetaldehyrle  [CII3.COH  =  43.70].  Paraldehyde  should  be  kept 
in  well-stoppered,  dark  amber-colored  bottles,  in  a  cool  place. 

This  official  liquid  is  a  product  of  the  condensation  of  three  mole- 
cules of  ethyl,  or  ordinary  aldehyde  ;  it  may  be  made  by  treating 
ethyl  aldehyde  with  small  quantities  of  either  sulphur  dioxide,  hydro- 
cldoric  acid,  carbonyl  chloride,  or  zinc  chloricle  ;  almost  comj^lete 
conversion  occurs,  and  by  freezing  the  liquid  and  rectifying,  pure 
paraldehyde  is  produced. 

Official  Description. —  A  colorless,  tninspnrcnt  liqviid. 

Odor,  Taste,  and  Reaction. — Strong:,  rtiMrnctpristic,  hut  not  iiniilonsant  or  punfcont  odor; 

liiirninK  ""''  coolinf;  taste  :   neutrnl  or  slij;htly  aciil  renction. 
Specific  Gravity.— O.OOn  nt  2^°  V.  (77°  V.). 

Solubility.— lI'-zM-.     In  8  purls  of  wafer  at  25°  C.  (77°  F.)  ;  in  If.. 5  parts  of  hoiling  water; 
the  eolfi  nrjiieous  solution  Vieeomes  turbid  on  beinjj  boiled. 
Alrnhnl.     Miscible  in  all  proportions. 

Oihrr  Kolvrni'.     Miscible  in  all  proportions  with  other,  and  fixed  or  volatile  oils. 
Tests  for  Identity.— When  cooled  to  near  0°  (".  (.'^2°  F.),  Pnrnldehvde  .solidifies  to  a  ervftal- 
line  ninss,  which  becomes  liquid  aRain  at,  10..5°  C.  (51°  F.).     It  boil.s  nt  121°  to  125°  C. 
(249.H°  to  2.')7°  F. ),  evojvini;  inflnniinabie  vapors. 
When  distillerl   with  a  small   portion   of  suh)buric  neid,    Paraldehyde  is  converted   into 
acetaMehyile,  boiling  at  nlioiit  21°  •'.  (('>0.K°  F.).     On  wnrming  in  a  test-tube  sonic  ."ilver 
ammonium  nitrate  'I'.S.  saturated  with  Paraldehyde,  a  silver  mirror  will  form  on  stand- 
in  g. 
hnpuritles  and  Tests  for  Impurities. —  fnipuiitirn  rirrirrrl  /mm  /imrf  nil.     On  hentinj;  somo 
Paralilehyde  on  a  water-bath,  it  .<ihould  completely  volatilize,  without  leaving  any  disa- 
greeable odor. 
Ann//  nlriih'il,  rtr.     One  Cc.  of  Paraldehyde  should  form,  with  10  Cc.  of  water,  a  clear  solu- 
tion, free  from  oily  drops. 
Hyrlrnrhlnrir  rii-irl.     Port  ions  of  this  Solution,  when  acidulated  with  nitric  acij,  should  not 

be  afTecfed  by  silver  nitrate  T.S. 
Liniii  i,f  frrr  tiriil.     A  mi.\ture  of  8  Cc.  of  Paraldehyde  and  8  Cc.  of  alcohol  with  one  drop 
of  phenolphthalcin  T.S.  should  acquire  a  pink  color  uj.on  the  addition  of  0.5  Cc.  of  nor- 
mal potassium  hydroxide  \'.S. 
Sulphuric  arid. — ( »r  barium  chloride  T.S. 
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Uses. — Paraldehyde  is  an  hypnotic  and  a  sedative.  Owing  to  its 
unpleasant  taste,  it  is  usually  prescribed  in  combination  witli  alcoliolic 
liquids,  elixirs,  etc.    Dose  thirty  minims  to  one  fluidrachm  (2  to  4  Cc). 

LIQUOR  FORMALDEHYDI.     U.S.    Solution  of  Formaldehyde 

An  aciiieous  solution,  containing  not  less  than  X>7  jjercent.,  by  weight,  of  abso- 
lute Formaldehyde  [H.COII  -29.79],  an  oxidation  jiroduct  of  methyl  alcohol,  it 
should  be  kept  In  well-stoppered  bottles,  ill  a  moderately  warm  place,  protected 
from  light. 

Preparation. — This  liquid,  commonly  known  as  Formaldehyde,  is 
made  by  mixing  the  vapor  of  boiling  methyl  alcohol,  which  is  under 
pressure,  with  air  in  proper  quantity,  and  allowing  the  mixed  vapors 
to  pass  over  heated  copper  tubes,  and  then  condensing  the  vapors  by 
passing  them  into  a  copper  tank  provided  with  the  means  for  cooling 
the  temperature  to  0°  C.  (32°  F. ).  Sufficient  water  is  added  to  the 
product  to  make  it  contain  37  i)erceut.  by  weight  of  absolute  formal- 
dehyde. 

Official  Description. — A  clear,  colorless  liquid  ;  its  vapor  acts  as  an  irritant  upon  the  mucous 

uiembrauu. 
Odor,  Taste,  and  Reaction. — Pungent  odor ;  caustic  taste  ;   neutral,    or  only  faintly  acid. 

Specific  Qrav'ity.— From  1.075  to  1.081  at  25°  C.  (77°  F.). 
Solubility. —  Misciljie  in  all  propprtions  with  water  and  alcohol. 

Tests  for  identity. — On  standing,  Solution  of  Formaldehyde  sometimes  loses  its  transparency, 
the  cloudiness  being  due  to  the  separation  of  paraformaldehyde. 
If  Solution  of  Formaldehyde  be  evaporated  over  sulphuric  acid,  or  in  a  vacuum,  white, 
solid,  paraformaldehyde  is  rapidly  formed,  which  is  insoluble  in  water,  and  which,  when 
heated  to  about  U)0^  C.  (212  P.),  sublimes,  and  between  153°  and  172°  C.  (307.4°  and 
341.6°  F.)  melts,  gaseous  formaldehyde  being  evolved. 
If  5  Cc.  of  Solution  of  Formaldehyde  be  diluted  with  25  Cc.  of  distilled  water,  and  3  Cc.  of 
silver  ammonium  nitrate  T.S.  be  added,  a  gray  precipitate  of  finely  divided  metallic 
silver,  which  often  adheres  in  part  to  the  sides  of  the  test-tube  as  a  metallic  mirror,  will 
be  produced. 
If  to  5  Cc.  of  sulphuric  acid  in  which  a  little  salicylic  acid  has  been  dissolved,  2  drops  of 
Solution  of  Formaldehyde  be  added  and  the  liquid  very  gentlj'  warmed,  a  permanent  deep 
red  color  should  immediately  appear. 
Impurities  and  Tests  for  Impurities. — Limit  of  fixed  impuHtieg.    If  20  Co.  of  Solution  of 
Formaldehyde    be   evaporated    to   dryness    on    a  water-bath,  a   white  amorphous  mass 
should  remain,  which,  upon  ignition,  should  leave  not  more  than  0.05  percent,  of  residue. 
More  than  0.2  percent  a/  for  mi  <■  and  other  itci(/n.     If  20  Cc.  of  Solution  of  F'ormaldehyde 
to  which  2  drops  of  phenolphthalein  T.S.  have  been   added,  be  titrated  with  normal 
potassium    hydro.vide    V.S.,    not  more  than   1  Cc.  of  the  latter  should   be  required  for 
neutralization. 
Chloride.     If  20  Cc.  of  Solution  of  Formaldehyde  be  diluted  with  60  Ce.  of  distilled  water, 
and  the  liquid  divided  into  four  approximately  equal  portions,  no  turbi<lity  or  precipitate 
should  be  produced  on  the  addition,  severally,  of  silver  nitrate  T.S. 
Sidphiile.     liarium  chloride  T.S. 

]ritii,  Ifnd,  loppi-r,  etc  Hydrogen  sulphide  T.S.  or  potassium  ferrocyanide  T.S. 
('iilclniii.  Aniiiionium  oxalate  T.S. 
Assay  for  Formaldehyde. — Transfer  3  Cc.  of  Solution  of  Formaldehyde  to  a  well-stoppered 
Frienmeyer  tlask,  and  weigh  accurately.  Add  50  Cc.  i>f  normal  sodium  hyilroxide  V.S., 
anil  follow  this  immediately,  but  slowly,  through  a  small  fiinncl.  with  50  Cc.  of  solution 
of  hydrogen  dioxide,  to  which  a  drop  of  litmus  T.S.  has  been  added,  and  which  has  been 
neutralized  with  normal  sodium  hydroxide  V.S.  After  the  reaction  has  cease<l  and  the 
foaming  has  subsided,  rinse  the  funnel  and  sides  of  the  vessel  with  distilled  water,  and, 
after  allowing  it  to  stand  thirty  minutes,  titrate  back  with  normal  sulphuric  acid  V.S., 
using  litmus  T.S.  as  indicator.  Subtract  the  number  of  Cc.  of  normal  sulphuric  acid  V.S. 
consumed,  from  50  (the  number  of  Cc.  of  normal  sodium  hydroxide  V.S.  employed  I, 
multiply  the  remainder  by  2.97i*,  an<l  divide  the  product  by  the  weight  of  the  .Solution 
taken  :  the  quotient  represents  the  percentage,  by  weight,  of  absolute  Formaldehyde  in 
the  liquid. 

Uses. — Since  the  introduction  of  this  lit[uid  (sometimes  eaUed  For- 
malin), it  has  been  \ery  extensively  used  as  au  autisej)tic  and  auti- 
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ferment,  for  preserving  milk,  meat,  and,  in  fact,  nearly  every  article 
of  food  likely  to  spoil  through  fermentation  ;  for  disinfecting  apart- 
ments which  have  been  subjected  to  infection,  the  vapor  is  conducted 
into  the  room  from  a  lamp  of  which  there  are  numerous  forms  on  the 
market.  Many  proprietary  preparations  of  formaldehyde  are  sold. 
It  has  been  shown  that  the  internal  administration  of  preparations 
containing  it  is  not  without  danger. 

HEXAMETHYLENAMINA.  U.S.     Hexamethylenamine 

C6H12N4  =  139.18 

A  condensation  product  [Hexamethylene-tetramine,  (CH2)6N4],  obtained  by 
the  action  of  ammonia  upon  formaldehyde.  It  should  be  kept  in  well-stoppered 
bottles. 

Preparation. — It  is  made  by  passing  a  current  of  dry  ammonia  gas 
over  warm  trioxymethylene  (paraformaldehyde),  and  purifying  the 
product. 

Official  Description. — Colorless,  lustrous  crystals. 

Odor  and   Reaction. — Odorless ;  the  aqueous  solution   has  an   alkaline  reaction   upon   red 

litmus  paper. 
Solubility.—  Water.     Soluble  in  about  1.5  parts  at  25°  C.  (77°  F.) ;  in  1.5  parts  at  100°  C.  (212° 

i'.). 

Alcohol.     Soluble  in  10  parts  at  25°  C.  (77°  F.),  and  in  about  8  parts  of  hot  alcohol. 

Other  solvents.     Soluble  in  228  parts  of  ether  at  25°  C.  (77°  F.). 
Tests  for  Identity.— When  heated  to  263°  C.  (505.4°  F.)  it  sublimes  without  melting  and 
with  partial  decomposition. 

If  0.1  Gra.  of  lle.xamethylenaiuine  be  mi.xcd  with  fl.l  Cm.  of  salicylic  acid  and  5  Cc.  of 
sulphuric  acid,  and  then  heated  moderately,  a  earmine-red  color  should  be  produced. 

If  an  aqueous  solution  of  Ile.xanicthylenamine  (I  in  10)  be  heated  with  diluted  sulphuric 
acid,  it  is  decomposed  with  the  liberation  of  formaldehyde  (recognized  bj-  its  odor  or  by 
its  darkening  paper  moistened  with  silver  ammonium  nitrate  T.S.). 

If  an  aqueous  solution  (1  in  10)  be  heated  with  diluted  sulphuric  acid  and  then  super- 
saturated with  solution  of  sodium  hydro.xide,  ammonia  is  liberated. 

If  to  an  aqueous  solution  (1  in  10)  tannic  acid  T.S.  be  added,  a  precipitate  is  formed. 
If  mercuric  chloride  T.S.  be  added  to  an  aqueous  solution  (1  in  10),  a  precipitate  is 
produced  which  on  standing  forms  crystalline  needles. 

Uses. — Hexamethylenamine  or  urotropme  is  used  as  a  solvent  for 
uric  acid,  and  in  the  treatment  of  urinary  alfectious.  It  is  given  in 
doses  of  from  five  to  fifteen  grains  (0.3  to  1  Gm.). 

CHLORALUM  HYDRATUM.  U.S.     Hydrated  Chloral 

C2II('l30^H20      164.12 

[CiiLoH.vi-,  Pii.xKM.  1890    Cm,()KAL  IIydu.vtk] 

A  crystalline  solid,  conij)osed  of  trichloraldehyde  or  chloral  [CCI3.COII]  with 
the  elements  of  one  molecule  of  water.  It  should  be  kept  in  amber-colored, 
gla8s-8toppere<l  bottles,  in  a  cool  and  dark  place. 

Preparation. — This  valuable  romi>ound  is  made  l)v  ])assing  dry 
(•liloiiiic  j^as,  ill  a  coiitiiiiious  si  ream,  lliroiii;li  wb.soliil*'  alcoliol  for  six 
or  cijfjil  weeks.  Tlic  cliloiiiie  is  led  into  cold  jilcolioj  ;il  first,  and 
wlifii  no  more  is  ;ii)soilM'd,  the  jileohol  is  lieiiled  at  lirst  gently  and 
then  to  «;()°  (1.  (110°  F.  ).  Wlien  saliir:il4Ml,  the  mixtun'  fornied  is 
agitated  with  sulphuric  acid  at  a  temjierature  of  <)0°  (\  ( 140°  F. )  for 
several  hours,  during  which  time  most  of  tlie  hydrochloric  acid  es- 
ca])es.  Tlie  se])jir;ited  ehloral  is  llieti  rectified  over  calcium  carbonate. 
Tills  is  iiiiliy<lrous  chloral,  a  colorless  Ii<|uid,  of  a  i)eiieliating  odor, 
of  the  specific  gravity  1.50'J.     The  pure  chloral  so  obtained  is  then 
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mixed  iu  glass  flasks  with  the  iiecessiiry  amount  of  water,  and  the 
rasultiug  hydrated  chloral  either  cast  into  cakes  or  i)urilied  by  crys- 
tallization. As  solvents  for  this  i)uri)Ose,  certain  of  the  side  prodm-ts 
of  the  chloral  manufactnre,  aft<'r  l)eing  purified  and  rectified,  are 
used, — for  instance,  ethylene  and  ethylidene  chloride  ;  or,  in  their 
absence,  chloroform,  petroleum  benzin,  or  carbon  disulphide  may  l>e 
employed.  The  name  chloral  is  derived  from  the  first  two  syllables 
of  c^Zorine  and  alcohol. 

The  reaction  may  be  thus  expressed  : 

C2H4H2O  +  2C1  =  C2H4O  +  2HC1 

Alcohol  Chlorine    Acetaldehyde  Hydrochloric 

Acid 

then 
C2H4O  +  6C1  =  C2HCI3O  +  3HC1 

Acetaldchycle     Chlorine  Chloral  Hydrochloric 

Acid 

Chloral  is  thus  seen  to  lie  acetaldehyde  in  which  three  of  the  atoms 
of  hydrogen  have  been  replaced  by  three  atoms  of  chlorine  ;  hence  it 
is  termed,  iu  systematic  nomenclature,  trichloraldehyde. 

Official  Description. — Separate.  rhomboiJal,  colorless,  and  transparent  crystals ;  slowly  vola- 
tilized when  exposed  to  the  air. 
Odor,  Taste,  and  Reaction. — Aromatic,  penetrating  and  .slifrhtly  acrid  odor  ;  bitterish,  oansti-? 
taste.     A  freshly  prepared',  aijiieous  solution  of  Hydrated  Chloral  (1    in   20)  should   bo 
neutral  to  litmus  paper,  but  it  gradually  acquires  an  acid  reaction.     A  neutral   alcoholic 
solution  remains  neutral  permanently. 
Solubility.— H'fj^pr.     Freely  soluble. 
Alcohol.     Freely  soluble. 

Other  solvents.     Freely  soluble  in   ether,  chloroform,  benzene,  petroleum  benzin,  carbon 
disulphide,  fixed  and  volatile  oils. 
Tests  for  Identity. — It  liquefies  when  triturated  with  about  an  equal  quantity  of  camphor, 
menthol,  thymol,  or  phenol. 
When  dried  and  heated  to  about  58°  C.  (136.4°  F.),  it  melts,  forming  a  liquid  having  a 
specific  gravity  of  about  1.575,  which,  at  a   higher  temperature,  should  not  evolve  in- 
flammable vapors.     Liquefied  Hydrated  Chloral  solidifies  to  a  crystalline  mass  between 
35°  and  50°  C.  (95°  and  122°  F.). 
Hydrated  Chloral  is  decomposed  by  caustic  alkalies,  alkaline  earths,  and  ammonia,  chloro- 
form and  a  formate  of  the  base  being  produced.     When  warmed  with  a  few  drops  of 
aniline  and  sodium  hydroxide  T.S.,  the  intensely  disagreeable  odor  of  phenyl-isocyanide 
(isonitril  reaction)  should  be  produced. 
Hydrated  Chloral  should  be  dry.  and  not  readily  .attract  moisture  in  dry  air. 
Impurities  and  Tests  for  Impurities. — /fi/f/r<>rh't»n'r  „df/  anri  chlorides.     An  aqueous  solu- 
tion of  Hydrated  Chloral  (I    in  20),  slightly  acidulated  with  nitric  acid,  should  remain 
unaffected  by  silver  nitrate  T..S. 

Uses. — Hydrated  chloral  is  an  hypnotic.  It  is  generally  adminis- 
tered in  a  flavored  syrup.  Although  hydrated  chloral  is  freely 
soluble  in  alcohol  the  latter  is  not  a  suitable  solvent,  becans»»  its 
therapeutical  action  is  contraindicated  :  hydrated  chloral  should  not 
be  prescribed  with  alkalies  or  alkaline  salts  on  account  of  decomposi- 
tion of  the  liydrat<Ml  chloral.    Dose,  fifteen  to  thirty  grains  (1  to  2  Gm.). 

CHLORALFORMAMIDUM.  U.S.    Chloralformamide 

C3H4CI3NO3  -  190.96 

A  crystalline  solid  [rri.-,.rn  (OH)MI.rOH],  niacl»>  l)v  the  direct  union  of  for- 
mamide  with  anhydnm.s  chloral.  It  should  l)e  kept  in  anil>er-colored,  well-stoiv 
pered  vials. 

Preparation. — Chloralformamide  is  an  addition  ]>roduct  of  chloral 
CCI3COH  and  formamide  CH(OH)NH. 
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Official  Description. — Colorlcs.s,  lustrous  crystals. 
Odor  and  Taste. — Without  odor;  somewhat  bitter  taste. 
Solubility. —  Wairr.     Soluble  in  about  IS. 7  piirts. 

Alvnlinl.     t^olublc  in  1.3  parts  of  akohol  at  25°  C.  (77°  F.). 
Othrr  gnhriitn.     Readily  soluble  in  ether,  glycerin,  acetone,  and  acetic  ether. 
Tests  for   Identity. — When  heated  with  water  "to  fiO"  C.  (140°  F.),  it  is  hydrolized,  bydrated 
chloral  and  formamide  being  produced. 
When    heated  from  114°  to  115°  C.  (237.2°  to  239°  F.),  it  melts,  but  at  a  higher  tempera- 
ture it  is  decomposed. 
It  is  not  affected  by  diluted  acids,  but  it  is  decomposed  on  warming  with  alkali  hydroxides, 

the  solution  becoming  at  first  turbid,  anil  th'en  clear,  while  chloroform  separates. 
If  0.2  dm.  be  heated  carefully  in  an  open  dish,  it  should  not  give  off  intlammable  vapors, 
and    should    volatilize  without   leaving  a   weighable  residue   (absence  of   inorganic  itn- 
piiritics  and  <listinction  from  rhhniil  ulroholute  and  ethyl  carbamnle). 
Impurities  and  Tests  for  Impurities. — Formic,  hydmchlnric,  and  other  free  acids.      One 
(iiii.  of  C'hloraUormamide  dissolved  in    10  Cc.  of  alcohol  should  yield  a  solution  which 
does  not  redden  moistened  blue  litmus  paper. 
Dfr(inip<initi<)u  jirndurtK.     If  1  (iui.  of  ( 'hloralformamide  be  dissolved  in  10  Cc.  of  alcohol, 
the  addition  of  a  few  drops  of  silver  nitrate  T.S.  should  not  at  once  produce  turbidity. 

Uses. — This  substance,  known  also  as  Chloralamide,  is  used  as  an 
hypnotic  in  insomnia,  and  for  the  same  purposes  as  is  hydrated 
chloral,  in  doses  of  fifteen  grains  (1  Gm. ). 


CHLOROFORMUM.  U.S.    Chloroform 

A  liquid  consisting  of  99  to  99.4  percent.,  bv  ^veight,  of  absolute  Chloroform 
[CHCI3  =  118.45],  and  0.6  to  1  percent,  of  alcohol.  It  should  be  kept  in  dark 
amber-colored,  well -stoppered  bottles,  in  a  cool  and  dark  place. 

Preparation. — Chloroform  was  formerly  made  by  mixing  six  parts 
of  chlorinated  lime  w  ith  twenty-five  parts  of  water,  and,  after  trans- 
ferring the  mixture  to  a  still,  adding  one  part  of  alcohol.  Heat  is 
applied,  and  when  the  temperature  of  40°  C.  (104°  F. )  is  reached, 
chloroform  containing  some  alcohol  begins  to  distil  over.  This  is 
washed  with  water  to  separate  the  alcohol,  and  the  heavy  liquid  is 
further  purified  by  redistillation. 

Chloroform,  CHCI3,  is  termed  chemically  tnchlormethane,  because 
it  can  be  produced  by  substituting  three  atoms  of  chlorine  for  three 
hydrogen  atoms  of  methane^  marsh  gas,  CH4.  It  may  also  be  produced 
by  acting  on  hydrated  chloral  with  an  alkali ;  thus  : 

C2HCI3O.H2O  +  NaHO  =  CHCI3  +  NaCHOa  +  H3O 

Hydrated  rhloral  Sfidium  Chlonifurni  Sodium  Water 

Hydroxide  Foriimto 

But  chloroform  is  now  more  profitably  made  by  reading  on  acetone 
with  chlorinated  lime;  the  li(|ui«l  pnxhiets  (ketones)  result  ing  from 
the  de<'(miposition  of  crude  acetat<'s  at  high  temperatures  may  also  be 
u.sed.  Tlir  a<'<'lone  must  !«'  very  pure  :  the  yi«'l(l  is  sometimes  nearly 
L'OO  ]>ereent.     The  reaction  is  as  follows  : 

2C3ir60  4  r»Ca(OCl)2  ^  2CHCl342Ca(On)2+Ca(CaH302)a  +  -'^CaCl2 

Aretoiio  riil.iiim  Chloroform  Ciilrlniii  Calcium  (^alrinm 

HyiKirhlcrile  H.v.lrcixl(l«  An-tate  Clilorido 

Absolutely  pure  chloroform  rciulily  decomposes  upon  ke(>ping,  i)ar- 
ticularly  if  exposed  to  the  light,  and  it  has  long  been  known  that  the 
pn'sence  of  a  very  small  percentage  (0.0  to  1  percent.)  of  alcohol  will 
act  as  a  preservative. 
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Official  Description, — A  heavy,  clear,  colorless,  mobile  and  diflfusible  liquid. 
Odor  and  Taste.— Churacteri.stic,  ethereal  odor  ;  burning,  sweet  taste. 
Specific  Gravity  .—Not  below  1.476  at  25°  ('.  (77°  K.). 
Solubility. —  \\'<ili:r.     Soluble  in  about  200  times  its  volume  of  cold  water. 
Alcohol.     In  all  proportions. 

Other  Kolvcnln. — lu  all  proportions  in  ether,  benzene,  petroleum  benzin,  and  the  fixed  and 
volatile  oils.  ^ 

Tests  for  Identity. — Chloroform  is  volatile  even  at  a  low  temperature,  and  boils  at  60    to  61 
C.  (140°  to  141.8°  F.).     It  is  not  inflammable,  but  its  heated  vapor  burns  with  a  green 
flame. 
If  10  Cc.  of  Chloroform  be  poured  upon  a  piece  of  clean,  odorless  filter  paper  laid  flat  upon 
a  warmed  glass  plate,  and  the  plate  be  rocked  from  side  to  side  until  the  liquid  is  all 
evaporated,  no  foreign  odor  should  become  perceptible  aa  the  last  portions  disappear 
from  the  pajier,  and  the  paper  should  be  left  odorless. 
Impurities  and  Tests  for  Impurities.— ('///u/Zr/e.— If  10  Cc.  of  Chloroform  be  well  shaken 
with  20  Cc.  of  distilled  water,  iind  the  liquid  be  allowed  to  separate  completely,  the  water 
should  be  neutral  to  litmus  paper,  and  should  not  be  effected  by  silver  nitrate  T.S. 
Free  chlorine.     Nor  should  the  above  separated  aqueous  liquid  be  colored  by  potassium 

iodide  T.S. 
Impuritien  decomposuhle  by  sulphuric  acid.     If  40  Cc.  of  chloroform  be  shaken  with  4  Cc.  of 
colorleifis,  concentrated  sulphuric  acid  in  a  50  Cc.  glass-stoppered  cylinder  during  five 
minutes,  and  the  liquids  Ije  then  allowed  to  separate  completely,  so  that  both  are  trans- 
parent, the  chloroform  should  remain  colorless,  and  the  acid  should  appear  colorless,  or 
very  nearly  colorless,  when  seen  in  a  stratum  of  not  less  than  15  Mm.  in  thickness. 
Odorous  decoiiiposition  produrtn.     If  2  Cc.  of  the  sulphuric  acid,  separated  from  the  Chloro- 
form, be  diluted  with  5  Cc.  of  distilled  water,  the  liquid  should  be  colorless  and  clear, 
and,  while  hot  from  the  mixing,  should  be  odorless,  or  give  but  a  faint  vinous  or  ethereal 
odor. 
Chlorinated  decomposition  componiids.     When    further   diluted   with   10  Cc.   of  distilled 
water,  it  should  remain  clear,  and  should  not  be  effected  by  silver  nitrate  T.S. 

Purification. — Chloroform  which  ftiils  to  respond  to  the  above  tests 
may  be  purified  by  the  folhnviiig  U.  S.  P.  1890  process  : 

Chloroform 400  Qm. 

Sulphuric  Acid 80  Qm. 

Dried  Sodium  Carbonate 20  Gm. 

Deodorized  Alcohol 4  Cc. 

Add  the  Sulphuric  Acid  to  the  Chloroform,  contained  in  a  glass- 
stop  j)ered  bottle,  and  shake  them  together  occasionally  during  twenty- 
four  hours,  avoiding  exposure  to  bright  daylight.  Separate  the 
lighter  Chloroform  layer,  add  to  it  the  Dried  Sodium  Carbonate,  pre- 
viously rendered  anhydrous  by  heating  it,  in  a  porcelain  capsule,  on 
a  sand-bath,  until  it  ceases  to  give  off  aqueous  vapor,  and  shake  them 
together  frequently  and  thoroughly  during  half  an  hour  ;  then  transfer 
the  Chloroform  to  a  dry  retort,  add  to  it  the  Alcohol,  and  distil,  by 
means  of  a  water-bath,  at  a  temperature  not  exceeding  (57.2°  C. 
(153°  F. ),  into  a  well-cooled  receiver,  until  the  distillate  meiisures 
two  hundred  and  Jifty- five  (255)  cubic  centimetera. 

Chloroform  sometimes  contains  a  chloiinated  pyrogenous  oil  which 
renders  it  unfit  for  its  most  im])()rtaiit  u.sc,  that  of  an  aiui'sthetic,  and 
the  object  of  the  above  process  is  to  purify  it.  Sulj)huric  acid  decom- 
poses this  contaminating  oil,  and  in  turn  is  blackened  by  it.  The 
chloroform  is  separated  from  the  sulphuric  acid,  agitated  with  solu- 
tion of  sodium  carbonate  to  neutralize  adhering  acid,  then  mixed  with 
alcohol,  and  ledi.stilled  (preferably  from  lime)  to  separate  water. 

Uses. — Chloroform  which  corresponds  to  the  otficial  tests,  or  when 
purified,  is  used  as  an  antesthetic  by  inhalation.  Taken  internally, 
well  diluted,  in  large  doses,  one  to  two  tlnidrachms  (4  to  8  C-*'. ),  it  is 
narcotic;  in  small  dosCvS,  five  to  fifteen  minims  (0.3  to  1  (V.),  it  is 
carminative  and  sedative.  Externally  it  is  irritant,  and  may  prcHluce 
blisters. 
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Official  Preparations 

Aqua  Chloroforiui  A  saturated,  aqueous  solution  of  chloroform  (see  page  276J 

Chloroform  Water 
Spiritus  Chloroforini  Made  by  mixing  60  Cc.  of  chloroform  with  940  Co.  of  alcohol.    (See 

Spirit  of  Chloroform  page  314) 

Emulsuui  Chloroform!  Made  by  mixing  40  Cc.  of  chloroform  with  10  Gm.  of  powdered 

Emulsion  of  Chloroform         tragacanth   in  a  dry  buttle,  and  250  Cc.  of  water,  then  adding 
gradually  00  Cc.  of  expressed  oil  of  almond,  agitating  the  mix- 
ture, and  then  enough  water  to  make  1000  Cc.  (see  page  302) 
Linimentum  Chloroformi      Made  by  mixing  300  Cc.  of  chloroform  with  700  Cc.  of  soap  lini- 

Chloroform  Liniment  ment.     (See  page  323) 

BROMOFORMUM.  U.S.    Bromoform 

A  liquid  consisting  of  99  percent.,  by  weight,  of  absolute  Bromoform  [CHBr3  = 
250.99],  and  1  percent,  of  absolute  alcohol.  It  should  be  kept  in  dark  amber- 
colored,  glass-stoppered  bottles,  in  a  cool  place,  protected  from  light. 

Preparation. — Bromoform  may  be  made  by  the  action  of  bromine 
on  alcohol  in  the  presence  of  alkalies  or  alkali  hydroxides,  but  it  is 
preferably  miide  by  the  reaction  of  sodium  hypobiomite  upon  acetone, 
just  as  chloroform  is  made  by  the  '^acetone  process"  (see  page  782)  j 
sodium  acetate  and  sodium  hydroxide  are  by-products. 

Official  Description. — A  heavy,  transparent,  colorless,  mobile  liquid. 
Odor  and  Taste. — Ethereal  odor  ;  penetrating,  sweet  taste  resembling  that  of  chloroform. 
Specific  Gravity .—  2.808  at  25°  C.  (77°  F.). 
Solubility. —  Water.     Very  slightly. 
Alcohol,     In  all  proportions. 

Other  solvents.     In  all  proportions  in  ether,  benzene,  petroleum  benzin,  and  in  the  fixed 
and  volatile  oils. 
Tests  for  Identity. — Bromoform  is  slightly  volatile  at  ordinary  temperatures,  boils  at  148°  C. 
(298.4°  F.),  and  solidifies  at  6°  C.  (42.8°  F.). 
It  is  not  inflammable,  but  when  vaporized  by  the  application  of  heat,  its  vapor  may  be 

burned. 
If  10  Cc.  of  Bromoform  be  evaporated  in  a  dish  over  a  naked  flame,  no  solid  residue  should 
remain. 
Impurities  and  Tests  for    Impurities. — Free  acid.     If  10  Cc.  of  Bromoform  be  well  shaken 
with  10  Cc.  of  distilled  water,  and  the  liquiils,  upon  standing,  be  allowed  to  separate 
completely,  the  water  removed  from  the  layer  of  Bromoform  should  be  neutral  to  blue 
litmus  paper. 
Limit  of  hrnmidea  and  hrominated  rompounds.     Ami  a  portion  of  the  above  aqueous  liquid 

should  not  produce  more  than  a  slight  turbidity  when  treated  with  silver  nitrate  T.S. 
Free  bromine.     Another  portion  of  the  above  aqueous  liquid  treated  with  potassium  iodide 

T.S.  should  not  be  tinted  blue  upon  the  addition  of  stiirch  T.S. 
Acetone.  If  10  Cc.  of  Bromoform  be  well  shaken  with  10  (V.  of  distilled  water,  and  the 
liquids,  upon  standing,  be  allowed  to  separate  compU'tcly,  the  water  removed  from  the 
Bromoform,  treated  with  an  excess  of  aniiiionia  water,  and  then  with  a  solution  of  iodine 
and  ammonium  iodi.le,  until  the  black  precipitate  of  nitrogen  iodide,  which  may  some- 
times form,  slowly  disapjxars,  it  should  not  heioiiie  uiilky  in  appearance,  due  to  the 
separation  of  iodoform,  which  may  be  rccognizeil  by  its  odor. 

Uses. — Care  should  be  taken  in  dispensing  bromoform  to  see  that 
it  is  colorless,  free  from  acidity,  and  that  it  confonns  strictly  to  the 
oflicial  tests  (see  above).  It  is*  used  as  a  remedy  in  wliooping  c(uigh  ; 
owing  to  its  insolubility  in  water  it  may  be  administered  dissolved 
in  alcohol  in  pn)i)er  quantity  and  this  solution  mixed  with  glycerin 
and  a  Havored  syrup.     Dose,  three  minims  (0.2  Cc). 

lODOFORMUM.  U.S.    Iodoform 
GUIs  =  390.61 
Triiodomethane,  usualiv  obtained  by  the  action  of  iodine  upon  alcohol,  in  the 
presence  of  an  alkali  <>r  "alkali  carbonate.      Iodoform  siiouid    be  kept   in  well- 
Btoppered  bottles,  in  a  cool  and  dark  place. 
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Preparation. — Iodoform  may  be  made  by  Filhol's  process,  wliich 
cousists  ill  heating,  in  a  water-bath,  one  hundred  parts  of  alcoliol, 
two  hundred  jiarts  of  i^otaasiuin  carbonate,  and  one  tliousiind  parts 
of  distilled  water,  and  gradually  adding  one  hundred  parts  of  iodine 
in  small  portions.  Chlorine  gas  is  passed  through  the  mixture  to  cause 
the  separation  of  the  iodoform,  which  may  be  filtered  out.  The  filtrate 
may  be  concentrated  and  decomposed  by  excess  of  nitric  acid.  The 
collected  crystals  of  iodoform  are  now  well  washed  with  the  smallest 
quantity  of  cold  distilled  water,  spread  out  on  jjieces  of  bibulous 
paper,  and  dried  in  the  open  air. 

C2H5HO  +  81  +  2KHCO3  =  2KI  +  2CHI3  +  3H2O  +  2COa 

Alcohol  luUiue       Acid  Potassium       Potassium       Iodoform  Water  Carbon 

Carbonate  Iodide  Dioxide 

It  may  also  be  made  by  adding  a  solution  of  chlorinated  soda,  by 
drops,  to  a  solution  of  fifty  grammes  of  potassium  iodide,  five 
grammes  of  sodium  hydroxide,  and  forty  grammes  of  acetone  in  1000 
('c.  of  water,  and  collecting  the  crystals  of  iodoform  which  separate. 

It  may  be  obtained  in  very  fine  powder  by  making  a  concentrated 
solution  in  alcohol,  acetone,  or  one  of  its  other  solvents,  and  pouring 
this  into  water,  collecting,  washing,  and  drying  the  precipitate. 

The  specific  gravity  of  iodoform  about  which  there  has  been  a 
controversy,  was  determined  by  J.  l*ercy  Eeinington  to  be  4.000  ;  the 
specific  gravity  of  2.000  as  given  in  the  U.  S.  P.,  1890  was  undoubt- 
edly due  to  the  operator  taking  the  specific  gravity  of  the  iodoform 
in  water  and  when  this  is  done  it  is  practically  impossible  to  free 
the  crystals  from  admixed  air ;  the  result  was  reached  by  using  a 
saturated  solution  of  iodoform  in  pure  kerosene  as  the  liquid,  and  by 
calculation  obtaining  the  equivalent  in  water. 

Official  Description. — ^A  fine,  lemon-yellow  povv  ler  or  lustrous  crystals. 

Odor,  Taste,  and  Reaction. — Peculiar,    very  penetratin;^.  and  persistent  odor;  unpleasant, 

sjij^htly  swcetisii,  and  iodine-like  taste  ;   neutral  reaction  in  neutral  solvents. 
Solubility. —  Wtittr.     In  9391  parts  of  water,  to  which  it  imparts  its  odor  and  taste,  at  25°  C. 
(77°  F.). 
Alrohol.     In  46.7  parts  of  alcohol  at  25°  C.  (77°  F. ),  and  in  about  12  parts  of  boiling  alcohol. 
Ot)i<-r  Kdlrenti.     In  5.2  parts  of  ether  at  25°  C.  (77°  F.) ;  in  chloroform  and  fi.xed  and  vola- 
tile oils  ;   slightly  in  petroleum  benzin. 
Tests  for  Identity.— Digest  in  a  porcelain  dish  0.1  Gni.  of  Iodoform  with  5  Cc.  of  an  alcoholic 
solution  of  potassium  hydroxide  (1  in  20)  until  it  is  dissolved,  evaporate  to  dryness  on  a 
water-bath,  ilissolve  the  residue  in  5  Cc.  of  distilled  water,  add  2  Cc.  of  chloroform  and 
an  excess  of  nitric  acid,  and  shake  the  mixture  ;  the  chloroform  will  assume  an   intense 
violet  color. 
Impurities  and  Tests  for  Impurities.— /w'»iiV  off  .red  impuritifo.     Iodoform  is  slightly  vola- 
tile, even  at  ordinary  teiiii)eraturos,  and  in  boiling  water  distils  slowly  with  the  vapor  of 
water.     At  about  115°  ('.  (2.Si)°  F.)  it  melts  to  a  brown  liquid,  and  at  a  higher  tempera- 
ture emits  vapors  of  iodine,  leaving  behind  a  carbonaceous  mass,  which,  upon   full  com- 
bustion, should  leave  not  more  than  0.2  percent,  of  residue. 
On  being  dried  over  sulphuric  acid,  the  loss  in  weight  should  not  exceed  1  percent. 
Soliihlf  yillow  iti/on'ii;/   mtitttrs,  pirrir  arid,   itr.      If  2  (ini.  of  Iodoform    be  thoroughly 

shaken  with  10  ("c.  of  water,  the  filtrate  should  be  colorless  and  free  from  bitter  taste. 
Free  acids.     It  should  not  affect  the  color  of  litmus  paper. 
Soluble  iodidex.   Nor  should  it  be  rendered  more  than  faintly  opalescent  by  silver  nitrate  T.S. 

Uses. — Iodoform,  when  given  interiiiilly,  is  us(h1  ])rincipally  as  an 
alterative.  It  is  also  antiseptic  aiul  a  local  ana'sllu'tic.  It  is  u.sed 
very  largely  as  an  external  ap|)li('ation  to  wounds  and  ulcers.  The 
dose  is  one  to  four  grains  (0.005  to  0.2.*)  Gm. ). 

Official   Preparation 

Unguentum  lodofornii         10  Gm.  of  Iodoform  to  >t0  (iui.  of  Lard 
Iodoform  Ointment 
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lODOLUM.  U.S.    lodol 

C4I4.NH  =  566.17 

Tetraiodopyrrol,  a  derivative  of  the  base  pyrrol,  obtained  by  the  direct  action  of 
iodine  upon  the  base  in  the  presence  of  alcohol.  lodol  should  be  preserved  in 
amber-colored  bottles,  protected  from  light. 

Preparation. — lodol  is  made  by  dissolving  pyrrol  and  iodine  in 
alcohol  and  allowing  the  liquid  to  stand  for  twenty-four  hours,  the 
iodol  which  forms  is  precipitated  upon  the  addition  of  water. 

Official  Description. — A  light,  grayish-brown,  crystalline  powder. 
Odor  and  Taste. — Odorless  ;  tasteless. 

Solubility.—  Wattr.     In  about  4900  parts  at  25°  C.  (77°  F.). 
Alcohol.     In  9  parts  of  alcohol  at  25°  C.  (77°  F.). 

Other  solvente.     In  1.5  parts  of  ether  and  105  parts  of  chloroform  at  25°  C.  (77°  F.)  ;  solu- 
ble in   fi.xed  oils.     Soluble  in  concentrated  sulphuric  acid,  producing  a  green  solution 
gradually  changing  to  brown. 
Impurities  and  Tests  for  Impurities. — Limit  of  inoryunic  impurities.    When  heated  to  100° 
C.  (212°  F. )  it  remains  unchanged,  but  at  a  temperature  of  140°  to  150°  C.  (284°  to  302°  F.) 
it  is  decomposed  with  the  liberation  of  violet  iodine  vapors.     When  ignited  it  should 
leave  not  more  than  0.1  percent,  of  residue. 
Hydriodic  acid  or  Holiible  metallic  iodiden.     If  0.5  Gm.  of  lodol  be  shaken  with  100  Cc.  of 
water  and  filtered,  the  filtrate  should  not  be  made  more  than  slightly  opalescent  by  silver 
nitrate  T.S. 
Appreciable  amount  of  free  iodine.     If  0.5  Gm.  of  lodol  be  shaken  with  100  Cc.  of  water 
and  filtered,  the  filtrate  should  not  communicate  more  than  a  light  yellowish  tinge  to 
chloroform . 

Uses. — lodol  is  used  as  a  substitute  for  iodoform  as  a  dressing  for 
wounds.  It  is  preferred  by  some  physicians  because  it  is  odorless 
and  tasteless,  but  it  does  not  seem  to  have  met  expectations,  as  it  is 
not  the  equal  of  iodoform 'in  efficiency.  The  dose  is  three  to  five 
grains  (0.2  to  0.3  Gm.). 

Unofficial  Ethyl,  Amyl,  and  Methyl  Compounds,  and  Allied  Products 

Acetal  (Diethylacetal,  Diethyl-  Obtained  from  reaction  between  acetaldehyde  and  alcohol 
aldehyde,  Ethylenediethyl         in  the  presence  of  dehydrating  agents.    Soluble  in  20  parts 

Ether),  CH8-CH(0C2n5)2  of  water,  and  in  all  proportions  of  alcohol  and  ether.    Used 

as  an  hypnotic  in  two  fluidrachm  doses  (8  Cc.) 

Aldehyde  (Acetaldehyde),  C2H4O  By  gently  warming  a  mixture  of  alcohol,  manganese  diox- 
ide, sulphuric  acid,  and  water,  and  collecting  the  vapor 
which  is  formed  by  means  of  a  condenser.  If  exposed,  it 
will  gradually  be  converted  into  acetic  acid.  It  is  a  color- 
less, thin,  and  very  inflammable  liquid,  having  an  ethereal 
'  odor,  and  the  sp.  gr.  0.805 

Amyl  Acetate,  C6H11.C3H8O2  By  distilling  amyl  alcohol  with  an  acetate  and  sulphuric 

"acid.  It  is  when  pure  a  colorless  liquid  having  a  very 
fragrant  odor.     Insoluble  in  water.     Sp.  gr.  0.876 

Amyl  Butyrate,  C(inii.C4H703       Sp.  gr.  0.852.     Fragrant  odor 

Amyl  Chloride,  CbHu.CI  By  the  action  of  strong  hydrochloric  acid  upon  amylio  alco- 

hol.    Sp.  gr.  0.874 

Amyl  Iodide,  CsHn.I  By  acting  upon  amylic  alcohol  with  iodine  and  phosphorus. 

It  is  a  colorless,  transparent  liquid,  of  a  faint  odor  and  a 
pungent  taste.     Sp.  gr.  1.509 

Amyl  Valerate,  CBHn.rr.IlB02        Sp.  gr.  0.864.     Odor  of  apples 

Amylene(Vnlerene,  Pcntene,  Fen-  A  colorless  liquid,  having  a  peculiar,  disagreeable  odor; 
tal),  ((•H8)2C.CH.CH8  density,    0.655   at    10°   C.    (60°    F.).     Ansesthetic.     Too 

dangerous  for  use 

Amylene  Hydroxide  Used  as  an  hypnotic.     Pose,  one  fluidrachm  (4  Cc.) 

Anesthesin  Ethyl    ester   of    par-amido-benzoic  acid ;    white,    odorless, 

tasteless  powder.  Soluble  in  alcohol,  ether,  chloroform, 
but  slowly  in  water.  I'sed  as  a  local  anirsthetic.  Dose, 
five  to  ten  grains  (n..'^2  to  0.6  (;m.)  twice  daily 

Barium  Sulphethylate,  By  neutralizing  (•thylsuli)hiiric  acid  with  barium  carbonate, 

Ba(('2HRS04)a'  filtering   ofl"   the    insoluble  Imriuin   sulphate,  and  evapo- 

rating the  filtrate  to  crystallization 

Broinal,  ('allHrtO  Hypnotic.     Dose,  three  grains  (0.2  Gm.) 
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Unofficial  Ethyl,  Amyl,  and 

Bromainide,  C6H2Br3Nll2.1Iljr 

Bromopyrine  (Monobroinantipy- 

rine),  CiiHiiBrN20 
Butyl  Chloral,  C4H5ClaO, 
Butyl    Chloral-Hydrate,      (Croton 

Chloralhydrate),  C4H5CI8O.II2O 


Calcium  Sulphethylate, 
Ca{  02115804)3 

Carbonei  Tetrachloridum, 
Carbon  Tetrachloride, 
Tetrachlor-Methane, 
Chlorocarbon,  Carbonei 
Chloratum,  CCI4 

Chloral  Ammonium, 
CCl3CH(NIl2)0H 

Chloral  Carbamide 
Chloral  Carbol,  Carbolated 

Chloral 
Chloral  Cyanhydrate, 

CCls.COH.lICN 
Chloralimide,  CCUCH-NH 

Chloral  Menthol,  Mentholated 

Chloral 
Chloralose,  CsHiiClgOn 
Chloral  Urethane  (Uralium), 

CClsCH    j  NHC02C2n5 
Copper  Sulphethylate, 

Cu(C2HbS04)2 

Ethyl  Benzoate,  C2H5.C7IIBO 


Ethyl  Bromide,  C2HBBr 


Bthyl  Butyrate,  C2H5.C4H7O2 


Ethyl  Cyanide,  Hydrocyanic 
Ether,  Propionitrile, 
CsHbN,  or  ('2Mr,.CN 

Ethyl  Disulphidc,  C2HbS 


Ethyl  Iodide,  02115! 


Ethyl   Pelargonnte  ((Jrapo  Oil), 
CsHb-CbHitOz 


Ethyl  Sulphyclrato  (Meroaptan), 
CjHb.HS 


Methyl  Compounds,  and  Allied  Products — Continued 

Antipyretic,  analgc-ic,  and  antirheumatic.  Dose,  ten  to 
fil'tcen  grains  (0.65  to  1  (im.) 

In  white,  cry.^^talline  necdie.s.  Soluble  in  alcohol  and  chlo- 
roform.    iSlightly  soluble  in  hot  water 

By  pa.s.sing  chlorine  gat*  into  al'lehyde  when  it  is  formed  in 
addition  to  chloral.  Butyl  chloral  is  a  dense,  oily  liquid, 
of  peculiar  odor.  It  di.s.solve.s  when  treateil  with  an  excess 
of  warm  water,  and  on  cooling  ilcpo^its  liulyl  chloral  hy- 
dniie.    Used  a.s  an  hypnotic  in  ten  grain  (0.6  Gm.)  do-tes 

By  neutralizing  ethyl.sulphuric  acid  with  calcium  carbonate, 
filtering  off  the  in.soluble  calcium  sulphate,  and  evapo- 
rating the  filtrate  to  crystallization 

Anaesthetic.     A  colorle.ss  liquid.     Sp.  gr.  1.599 


Used  as  an  hypnotic  and  substitute  for  chloral  and  urethane. 

Dose,  fifteen  to  thirty  grains   (1  to  2  Gm.j.     Called  also 

tri-chlor-amido-ethylic  alcohol 
Similar  to  chloral  in  its  action,  but  slow  and  uncertain 
Used  locally  as  an  anaesthetic  and  counterirritant 

A  substitute  for  hydrocyanic  acid.  6i  parts,  by  weight, 
correspond  with  1  part  of  anhydrous  hydrocyanic  acid 

Antipj'retic  and  analgesic.  Dose,  three  to  seven  grains 
(0.2  to  0.45  (im.) 

An  oily,  colorless  liquid,  with  a  mint-like  odor.  Sp.  gr. 
1.984.     Counterirritant  and  local  anaesthetic 

Hypnotic.     Dose,  twelve  grains  (0.775  Gm.) 

Hypnotic.     Dose,  fifteen  grains  (1  Gm.) 


Bj'  mixing  alcoholic  solutions  of  ethyl  sulphydrate  and  cop- 
per acetate  and  collecting  the  gelatinous  precipitate 

By  heating  to  100°  G.  in  a  seale<l  glass  tube  a  mi.xture  of 
alcohol  and  benzoic  acid.  It  is  a  colorless,  oily  liquid, 
with  a  pleasant  aromatic  smell  and  a  pungent  taste. 
Sp.  gr.  1.051 

By  mixing  amorphous  phosphorus  with  absolute  alcohol, 
and  adding  bromine  gradually,  then  distilling  carefully, 
and  washing  with  a  small  quantity  of  solution  of  sodium 
hydroxide  to  remove  any  free  bromine.  A  transparent 
and  colorless  liquid.  Sp.  gr.  1.40.  Very  volatile.  It  has 
a  strong  ethereal  odor  and  a  pungent  taste 

B3'  heating  together  a  mixture  of  strong  sulphuric  acid, 
butyric  acid,  and  strong  alcohol.  A  transparent,  color- 
less, very  thin  liquid.  It  has  an  odor  resembling  that  of 
pineapple.     Sp.  gr.  0.902 

A  colorless  liquid.  Sp.  gr.  0.7S.  Very  poisonous,  but  lese 
so  than  hydrocyanic  acid,  with  which  it  agrees  in  thera- 
peutic action  and  dose 

By  acting  upon  potassium  disulphide  in  concentrated  solu- 
tion with  pot.'ussium  sulphethylate.  .\  colorless,  oily 
liquiil,  having  a  very  strong  odor  and  a  sharp,  sweetish 

.    ta.sto 

By  acting  upon  alcohol  with  iodine  and  pho.sphorus.  .\ 
colorless,  volatile  liquid,  but  grarluallv  turning  brown  in 
the  light.  Slightly  soluble  in  water.  Sj).  gr.  1.1146. 
Anivsthctic,  antispasmodic,  and  stimulant.  Dose,  fifteen 
drops  three  or  four  times  a  day,  inhaled  from  a  hand- 
kerchief 

By  adding  sulphuric  aeid  and  water  to  wine  lees,  and  dis- 
tilling in  a  current  of  steam.  A  colorless,  mobile  liquid, 
of  a  strong  vinous  odor.  Almost  insoluble  in  water,  but 
soluble  in  alcidiol.     Si),  gr.  0.S60 

By  distilling  crystallized  calcium  sulphethylate  with  a  .solii 
tion  of  barium  sulphydrate,  collecting  the  product  in  ft 
well-cooled  receiver,  then  decanting  the  aqueous  portion, 
and  purifying  the  mercapfan  by  distilling  with  mercury, 
and  dehydrating  by  calcium  chloride.  A  colorless,  rery 
mobile  liquid,  having  an  alliaceous  odor 
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Unofficial  Ethyl,  Amyl,  and  Methyl  Compounds,  and  Allied  Products — Continued 

It  is  pro- 


Etlivlsuliihurie    Acid    (Sulpho 

viuic  AiidK  ('ollr-llHOi 
Ethyl  Valerate,  (.2llG.t'5llo02 


Ethylene  Bromide,  ('alU.Bra 

Ethylidene  Chloride, 

Aran's  Ether,  Wigger's  Ether, 
Ethydene-Chloride.  CHaClIt'ia 

Euphorine,  Phenyl  Urethanc, 

Exalginc,  Methylaeetanilidc, 
CoH5N(CH8)CJl8CO,or 
C9H11NO 

Formanilide,  C'ellsNH.COH 


Ilelniitdl    ( Ilexaniethylene-tetra- 
mine-anhydro-methylene- 
citrate) 

lodal,  Cls.COII 

Menthiodol 


Methacetin,     Para-acetanisidine, 
Paraoxvmethvlacetanilide, 
C«H4(0Cll3).NHC2H30 

Methyl  Acetate,  CIIs.C'aHaOo 


Methyl  Chloride,  CIIsCl 


Methyl  Iodide,  CTIal 


Methvlal, 

cn..<^'^''"« 

"  =  \(K'lls 
MctliylcTic   Dichloride,  Dicliloro- 

riictliiinr.  I'.icliloride  of  Mctliy- 

Icnc,  CII2CI0 
M''thvlpthvi<Nirbinol, 

c!m.>^'"-^»" 

Mcthvlic  Ether,  O.vidcof  Mctlivl, 

(Cll.iloO 
Pentnne  ( Amvlhvdri'lc). 

CHa.CHo.CMo.CMo.Cllrt 
Phenocoll  Hydrochloride, 
JOCollr. 

I  N'H.C0CH2NHo|[CI 
Pipern/.inr,  Dicthylcmlinrninc, 

^"^  I   (C2lU)2 

Potafloium  Ethylate,  CoHoKO 


Cnlli 


Potn.<>?<iiiin  Piilphethvliitc, 

KC2nr.S04 
Silver  Sulphethvlato, 

AgCfHeSOt  ' 


By  rciictiiig  upon  sulphuric  aciil  with  alcohol. 

ducud  during  the  preparation  of  ether 
A  colorless  liquid,  having  a  fruity  odor,  and  also  one  like 

that  of  valerian.     Sp.  gr.  0.S66.     It  is  also  called  ethyl 

valerianate 
Contains  90.1)  percent,  of  bromine.     Dose,  six  drops  three 

times  a  day 
A  colorless  liquid,  somewhat  resembling  chloroform.     Sp. 

gr.  1.175  at  17°  C;  boiling  at  00°  C.     Anaesthetic 

Antipyretic,  antiseptic,  antirheumatic,  and  analgesic.  Dose, 
eight  grains  (0.5  Gm.),  equivalent  to  fifteen  grains  (1 
(im.)  of  antipyrine 

Antipyretic,  analgesic,  and  antispasmodic.  Dose,  three  to 
six  grains  (0.2  to  0.4  (iui.),  not  more  than  twelve  grains 
being  given  in  twenty-four  hours 

Colorless  crj'stals,  readily  soluble  in  water,  alcohol,  gly- 
cerin, and  oils.  Used  as  an  antipyretic  and  analgesic  in 
two  to  five  grain  (0.1.3  to  O.li  (im.)  doses.  A  local 
,ana\«thetic,  in  .3  percent,  solution,  in  subcutaneous 
injection 

Colorless  crj'stals,  soluble  in  15  parts  of  water,  slowly  soluble 
in  alcohol.  Used  as  a  urinary  antiseptic  in  doses  of  fifteen 
grains  (1  (Jni.) 

Made  by  the  action  of  iodine  on  alcohol  and  nitric  acid.  It 
resembles  chloral  in  its  therapeutic  action 

Prepared  by  carefully  heating  4  parts  of  menthol  in  a  cap- 
sule, adding  1  part  of  finely  powdered  iodol,  and  tritu- 
rating into  a  hoiuogeneous  mass.  Used  as  a  local  appli- 
cation in  neuralgia 

Anti])yrctie,  analgesic,  antirheumatic.  Dose,  eight  grains 
(0.,'j'(4m.) 

(Prepared  by  processes  similar  to  those  employed  for  ob- 
taining ethyl  acetate,  qiiDcl  ride.)  It  is  present  to  some 
extent  in  crude  wood  naphtha.  Sp.  gr.  0.919.  Readily 
soluble  in  water 

By  distilling  together  a  mixture  of  methyl  alcohol,  sodium 
chloride,  and  sulphuric  acid.  It  is  a  ga^  at  ordinary  tem- 
peratures, but  may  be  condensed  by  i)ressure  to  a  color- 
less, very  mobile  liquid.  It  has  an  ethereal  smell  and  a 
sweet  taste.     Used  chiefly  as  a  refrigerating  agent 

By  distilling  1  part  phos]ihorus,  8  parts  iodine,  and  12parts 
methyl  alcohol,  allowing  the  distillate  to  pass  into  a  bottle 
containing  water,  then  rectifying  the  product  in  a  water- 
bath  over  calcium  chloride  and  lead  oxide.  A  colorless 
liquid.    S)).  gr.  2.2.3.    Vesicant.     It  is  best  applied  on  lint 

A  colorless  li((uid,  easily  soluble  in  water,  in  alcohol,  iu 
fatty  ancl  in  ethereal  oils.  Used  a-s  an  hypnotic.  Dose, 
seventy-five  to  one  liun<lred  grains  (4.9  to  6.4 dm.) 

A  colorless  liquid  (sp.  gr.  I.li44).  having  an  oilor  analogous 
to  that  of  chloroform.  .Ana'sthctii'.  (iiven  internally  in 
the  dose  of  ten  to  thirty  iiiiniuis  (0.(1  to  2  Cc.) 

Antipyretic.     Isomeric  with  trimelliylcarbinol 


Anii'sthetic  ' 

A  colorless,  v(datile  liquid  (sp.  gr.  0.62fi),  very  inflammable. 

Proposed  as  an  aniesthetio 
Antipvrctic,  aiitirlicuuiatic.      Dose,  eight  to    twelve  grain.s 

((1.5'to  0.77  tini.) 

Antirheumatic  and  .solvent  of  uric  acid.  Dose,  fifteen 
grains  (1  (Im.)  during  the  day 

By  treating  absolute  alcohid  with  potassium.  It  crystal- 
lizes in  colorless  crystals 

By  acting  upon  luereajttan  with  ijotassiiun.  It  is  a  dull 
white,  graiinliir  mass,  very  soluble  in  water 

By  ailding  silver  nitrate  to  nii  »r|ueons  solution  of  mercap- 
tan  nod  collecting  the  white  precipitate 
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Unofficial  Ethyl,  Amyl,  and  Methyl  Compounds,  and  Allied  Products— fontinned 
Sodium  EtLylatf,  C-llsNaO 

Somnal,  C7II12CI3O3X 


Sozal,  (CflIl4(0H)S03)3Al 
Aliiininuiii  Paraphenol- 
sulphuniite 
Soziodol,  Diiodpiiraphenol-sul- 
phonic  Aciii, 
C6H2l2(S03H)0H 
Sulphaminol,  CisHoSoNO 
Thioxydiphenylamine 

Tetronal,  (C2H5)2.C.(S02C2H5)2 

Thymacetin, 

C6H2.CHB.C3H7{5^ffJ.^H30) 

Trimethylamine,  Propylamine, 
N(CH8)a 


Jjy  treating  absolute  alcolK^l  with  -odium.     It  crystallizes  in 

broad  lamina; 
A  compound   of  chloral,    alcohol,    and    urethane    forming 

a  clear,  colorless  liquid  of  a  burning  taste.     Used  as  an 

hypnotic.       Dose,  from  one-half  to  one  drachm   (2  to  4 

Gm.) 
Antiseptic.     Used  in  a  1  percent,  solution  as  a  wash 


Bactericide.     Used  as  a  dusting  powder  and  as  a  wash  in 
3  percent,  solution 

Used  as  a  substitute  for  iodoform.     The  dose  is  four  grains 

(0.25  Gm.).     Externally,  it  may  be  used  in  powder  or  in 

oily  mixtures 
Sedative   hypnotic.     Dose,  fifteen    to  thirty   grains  (1  to  2 

Gm.) 
Antiseptic,  analgesic,  and  hypnotic.     Dose,  three  to  fifteen 

grains  (0.2  to  1  Gm.) 

The  chloride  is  usually  preferred   for  internal  use.     Dose, 
seven  to  twenty  grains  (0.4  to  1.3  Gm.) 


CHAPTER    LIV 

PRODUCTS  OF  THE    ACTION    OF   FERMENTS   UPON    ACID 
SACCHARINE   FRUITS 

The  acid  saccharine  fruits  form  an  important  class  in  medicine  and 
pharmacy.  Their  principal  constituent  is  usually  a  vegetable  acid 
Hu  some  fruits  several  acids  are  found)  ;  sugar  and  albuminous  prin- 
ciples are  present  in  small  amount,  and  on  account  of  their  presence 
vinous  fermentation  may  be  induced  in  their  juices,  resulting  in  the 
production  of  important  alcoholic  liquids.  The  fruits  of  this  class 
which  contribute  the  most  useful  products  to  pharmacy  are  grapes, 
lemons,  limes,  oranges,  apj)les,  tamarinds,  raspberries,  mulberries, 
pineapples,  strawberries,  currants,  blackberries,  etc.  Most  of  the 
juices  of  these  fruits  readily  undergo  fermentation.  The  clear  alco- 
holic liquid  left  after  decomposition  has  received  various  names 
according  to  the  fruit  from  which  it  is  derived, — viz.,  wine  from 
grapes,  cider  from  apples,  perry  from  pears,  etc. 

The  products  from  the  grape  will  be  considered  first. 

VINUM   ALBUM.  U.S.    White  Wine' 

An  alcoholic  liquid,  made  by  fermenting  the  juice  of  fresh  grapes,  the  fruit  of 
Viii.i  vinifera  Linne  (Fam.  \'itace:e) ,  freed  from  seeds,  stems,  and  skins,  and  sub- 
jected Ui  the  usual  cellar-treatment  for  lining  and  aging. 

When  White  Wine  is  prescribed  without  further  specification,  it  is  recom- 
mended that  a  dry  White  Wine  of  domestic  production  be  employed. 

White  Wine  should  be  preserved  in  well-closed  casks,  filled  as  full  as  possible, 
or  in  well-stoppered  bottles,  in  a  cool  place. 

VINUM   RUBRUM.  TT.S.     Red  Wine 

An  alcoholic  liquiil,  made  by  fermenting  the  juice  of  fresh  red-colored  grapes, 
the  fruit  of  I'ilix  rltiifera  Linn6  (Fam.  Mtrtreii') ,  in  presence  of  their  skins,  ana 
subjected  to  the  usual  cellar-treatment  for  fining  and  aging. 

When  Red  Wine  is  prescribed  without  further  specification,  it  is  recommended 
that  a  dry  Red  Wine  of  domestic  production  be  employed. 

Red  Wine  should  l>e  preserved  m  well-closed  casks,  filled  as  full  as  possible,  or 
in  well-stoppered  bottles,  in  a  cool  place. 

The  grape  is  the  fruit  of  Vitis  i^inifera ;  the  juice  contains  grape 
sugai',  tannin,  acid  pot;ussium  tartrate,  calcium  tartrate,  potiussium 
sulphate,  sodium  (•lilori<le,  i)ectin,  albuminous  i)rinciples,  and  water. 
It  will  !)<■  seen  that  giape  juice  naturally  contains  all  tlie  sulxstances 
essential  to  the  i)roductioii  of  vinous  IVniicntation,  a  favorable  tem- 
perature and  llic  presence  of  the  atmosphere  alone  being  needed  to 
convert  it  into  wiue. 

Preparation.  -The  gra])(' juice  is  run  into  vats,  and  constitutes  the 

»»».»</.     Tin-  tniiprratur*' of  the  aii'  being  ab(»ut    ir>.()°  C.    (00°  F. ), 

fermentation  gia<iually  takes  ])lace  in  tlu'  must,  which  l)ecomes sensibly 

warmer  and  emits  a  large  quantity  of  caibon  dioxide.    The  liquor  from 
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being  sweet  becomes  vinoas,  owing  to  the  conversion  of  the  grape 
sugar  into  alcohol.  When  the  liquor  has  acquired  a  strong  vinous 
taste  and  become  perfectly  clear,  tlie  wine  is  considered  formed,  and 
is  racked  off  into  casks.  But  even  after  this  stage  of  the  process  the 
fermentation  continues  for  several  montlis.  During  the  whole  of  this 
period  a  frothy  matter  is  formed,  which  for  the  first  few  days  collects 
around  the  bung,  but  afterwards  precipitates  along  with  coloring  matter 
and  tartar,  forming  a  deposit  which  constitutes  the  wine  lees.  Wines 
are  sweet,  dry,  light,  sparkling,  still,  acid,  or  rough,  according  to  the 
character  of  the  grape  juice  and  the  method  em i)loyed  in  making  the 
wine.  When  the  quantity  of  sugar  in  the  juice  is  large,  and  the 
amount  of  ferment  insufficient  to  convert  all  the  sugar  into  alcohol, 
a  sweet  wine  is  produced  ;  if,  on  the  other  hand,  the  quantity  of  ferment 
is  sufficient  to  convert  all  the  sugar  into  alcohol,  a  strong  or  generous 
wine  is  formed.  If  only  a  moderate  amount  of  sugar  is  present  in 
the  juice,  with  enough  ferment  to  convert  all  of  it  into  alcohol,  the 
wine  is  termed  dry.  A  small  portion  of  sugar  results  in  the  produc- 
tion of  a  light  wine  ;  if  a  large  quantity  of  ferment  is  prCvSent,  how- 
ever, a  sour  wine  is  produced,  because  the  fermentation  has  progressed 
until  acetic  acid  is  formed.  Wines  are  sparkling  or  still  according 
as  they  contain  carbon  dioxide  or  not,  and,  if  fermented  in  contact 
with  the  seeds,  which  contain  tannin,  they  are  rough  or  astringent. 
Two  kinds  of  wine  are  official, — Vinum  Album,  white  wine,  and 
Vinum  Rubrum,  red  wine.  Any  of  the  commercial  brands  of  wine 
which  fulfil  the  requirements  of  the  Pharmacopoeia  may  therefore 
be  used. 

White  Wine  is  officially  described  as  follows  : 

Official  Description. — A  pale  amber-colored  or  straw-colored  liquid. 

Odor  and  Taste. — Pleasant  odor  free  from  yeastiness ;  fruitj-,  agreeable,  Blightly  spirituous 
taste  without  excessive  sweetness  or  acidity. 

Specific  Gravity.— Not  less  than  0.990  nor  more  than  1.010  at  15.6°  C.  (60°  F.). 

Test  for  Identity. — If  a  portion  of  White  Wine  be  evaporated,  the  residue,  when  dried  during 
twelve  hours  on  a  water-bath,  should  amount  to  not  less  than  1.5  nor  more  thnn  ^  per- 
cent.; this  residue  ijjnited  at  a  h)w  temperature  and  burned  gradually  to  whiteness, 
moisteneil  with  a  small  portion  of  ammonium  carbonate  T.S.,  and  again  carefully  ignited, 
should  weigh  not  less  than  0.14  Uin.  nor  more  than  0.26  (Jm.  for  each  100  Cc.  of  White 
Wine  tested. 

Impurities  and  Tests  for  Impurities.— ^jhmV  of  free  neid.    To  neutralize  50  Cc.  of  White 
Wine  should  require  not  less  than  3  nor  more  than  5.2  Cc.  of  normal  potassium  hydroxide 
V.S.,  litmus  T.S.  being  used  as  indicator. 
More  than  traces  <>/  tannic  acid.     If  10  Cc.  of  White  Wine  be  diluted  with  an  equal  volume 
of  water,  and  treated  with  5  drops  of  ferric  chloriile  T.S.,  only  a  faint,  greenish-brown 
color  should  make  its  appearance. 
Saccharin.     If  75  Cc.  of  White  Wine  bo  acidified  with  5  Cc.  of  diluted  sulphuric  ncid  (1  in 
.3),  and  thoroughly  shaken  in  a  separator  with  a  mixture  of  cquiil  parts  of  petroleum 
benzin  and  ether,  and  if  the  solvent,  after  separation,  be  transferred  to  a. porcelain  dish, 
allowed  to  evaporate  spontaneously,  and  the  residue  di.^solvcd  in  3  Cc.  of  water,  the  solu- 
tion should  not  have  a  sweet  ta.^ste. 
Salict/lic  acid.     Nor  should  it  give  a  violet  color  upon  the  addition  of  a  diluted  solution 
of  ferric  chloride  (1  in  200). 

Quantitative  Test.— Tested  by  the  following  method,  White  Wine  should  be  found  to  contain 
not  less  than  7  percent,  nor  more  thnn  i2  percent.,  by  weight  (equivalent  toS.5  percent, 
to  15  percent,  by  volume),  of  absolute  alcohol : 
Take  the  specific  gravity  (to  four  decimals)  of  a  sufficient  portion  of  the  White  Wine  care- 
fully measured  at  the  temperature  of  15.6°  C.  (60°  F.),  evaporate  the  wins  in  a  tared 
dish  to  one-third  of  its  original  weight,  cool,  and  add  water  until  the  liquid  mcatiures  its 
original  volume  at  15.6°  C.  (60°  F.)  ;  then  take  the  specific  gravity  (to  four  decimal) 
again.  The  difference  between  the  two  specific  gravities  deducted  from  1.0000  corre- 
sponds to  the  specific  gravity  of  an  alcohol  containing  the  same  percentage  of  absolute 
alcohol,  by  weight  or  volume,  as  the  Wine  under  examination,  the  corresponding  per- 
centage being  ascertained  by  referring  to  the  alcohol  tables.     (Sec  page  765.) 
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E«d  Wine  is  officially  described  as  follows  : 

Official  Description. — A  deep  red  liquid. 

Odor  and  Taste. — Pleasant  odor  free  from  yeastiness  ;  fruity,  moderately  astringent,  pleasant, 

anil  slightly  acidulous  taste,  without  excessive  sweetness  or  acidity. 
Specific  Gravity.— Not  less  than  0.989  nor  more  than  1.110  at  15.6  C.  (60°  F.). 
Tests  for  Identity. — If  a  portion  of  Red  AVine  be  evaporated,  the  residue,  when  dried  during 
twelve  hours  orf  a  water-bath,  should  amount  to  not  less  than  1.6  percent,  nor  more  than 
3.6  percent.  ;  this  residue,  ignited  at  a  low  temperature  and  burned  gradually  to  white- 
ness, moistened  with  a  small  portion  of  ammonium  carbonate  T.S.,  and  again  carefully 
ignited,  should  weigh  not  less  than  0.22  (im.  nor  more  than  0.34  Gm.  for  each  100  Cc.  of 
Ked  Wine  tested. 

If  10  Cc.  of  Red  Wine  be  diluted  with  an  equal  volume  of  water,  and  treated  with  5  drops 
of  ferric  chloride  T.S.,  the  liquid  should  acquire  a  brownish-green  color  (presence  of  (an- 
nlr  ftcid). 

With  lead  acetate  T.8.  Red  Wine  forms  a  heavy  precipitate  which  may  vary  in  color  from 
bluish-green  to  green. 
Impurities  and  Tests  for  Impurities. — Limit  <,/ /nr  nriil.    To  neutralize  50  Cc.  of  Red 
A\ine  should  require  not  less  than  3  Cc.  nor  more  than  5.2  Cc.  of  normal  potassium  hy- 
droxide V.S.,  litmus  T.S.  being  used  as  indicator. 

Bed  aniline  colors.  If  60  Cc.  of  Red  Wine  be  treated  with  a  slight  excess  of  ammonia 
water,  the  liquid  should  acquire  a  green  or  brownish-green  color  ;  if  it  be  then  well  shaken 
with  25  Cc.  of  ether,  the  greater  portion  of  the  ethereal  layer  removed,  and  evaporated  in 
a  porcelain  dish  with  an  excess  of  acetic  acid  and  <a  few  fibres  of  uncolored  silk,  the  latter 
should  not  acquire  a  crimson  or  violet  color. 

Acid/uchsine.  If  25  Cc.  of  Red  Wine,  heated  to  about  45°  C.  (113°  F.),  be  well  agitated 
with  25  Gm.  of  manganese  dioxide,  the  liquid  filtered  oflf  and  acidulated  with  hydro- 
chloric acid,  it  should  not  acquire  a  red  color. 

Saccharin.  If  75  Cc.  of  Red  Wine  be  acidified  with  5  Cc.  of  diluted  sulphuric  acid  (1  in  3) 
and  thoroughly  shaken  in  a  separator  with  a  mixture  of  equal  parts  of  petroleum  benzin 
and  ether,  and  if  the  solvent  after  separation  be  transferred  to  a  porcelain  dish,  allowed 
to  evaporate  spontaneously,  and  the  residue  dissolved  in  3  Cc.  of  water,  the  solution 
should  not  have  a  sweet  taste. 

Salicylic  acid.     Nor  should  it  give  a  violet  color  upon  the  addition  of  a  diluted  solution  (1 
in  200)  of  ferric  chloride. 
Quantitative  Test. — Tested  by  the  following  method,  Red  Wine  should  be  found  to  contain 
not  less  than  7  percent,  nor  more  than  12  percent.,  by  weight  (equivalent  to  8.5  percent, 
to  15  percent,  by  volume),  of  absolute  alcohol : 

Take  the  specific  gravity  (to  four  decimals)  of  a  sufficient  portion  of  the  Red  Wine  accu- 
rately measured  at  the  temperature  of  15.6°  C.  (60°  F.),  evaporate  the  Wine  in  a  tared 
dish  to  one-third  of  its  original  weight,  <-()ol.  and  add  water  until  the  liquid  measures 
its  original  volume  at  15.6°  C.  (60°  F.)  ;  then  take  the  specific  gravity  (to  four  decimals) 
again.  The  difference  between  the  two  specific  gravities  deducted  from  1.0000  corresponds 
to  the  specific  gravity  of  an  alcohol  containing  the  same  percentage  of  absolute  alcohol, 
by  weight  or  volume,  as  the  Wine  under  examination,  the  corresponding  percentage 
being  ascertained  by  referring  to  the  alcohol  tables.     (See  page  765.) 

The  explanation  of  the  official  quantitative  test  for  tlie  amount  of 
alcohol  in  wine  is  based  upon  tlie  assuini)tion  that  wlien  tlie  alcohol 
from  a  measured  weip:ht  of  wine  at  a  jjiven  tein])erature  is  entirely 
evaporated  without  boiling  or  wastinp;  it,  and  when  llie  original  volume 
has  been  exactly  restored  by  the  addition  of  pure  water  at  the  sjime 
temperature,  the  diffen^ice  between  tlie  two  specific  gravities  deducted 
from  1.0000  expresses  the  specific  gravity  of  an  ahoholic  li(|uid  of  the 
same  strengtli  as  that  in  the  wine,  liy  referring  io  the  ah'ohol  tabU^ 
the  ])ercentage  of  alcohol  by  weight  corres])<)nding  to  tliis  si)ecific 
gravity  is  ascertained,  and  thus  tlie  ])er<'entage  of  alcohol  in  the  wine 
is  obtained. 

An  <'xample  will  illustrate  this.  The  original  sjiecifii-  gravity  of  a 
samj)le  of  wine  is  0.0875  at  ir).<;°  (\  ;  after  the  evajjoratioii  of  the 
alcoh()l  and  the  restoration  of  the  original  volume,  tlu'speeilie  gravity 
is  found  to  be  1.0080.  This  figure  represents  the  solids  and  water  in 
the  wine.  If  the  specific  gravity  of  water  (1 .0000)  now  be subt  racted 
from  tliis,  the  n'sulting  figure  will  be  0.0080,  which  represents  the 
solids  ami  may  be  use<l  as  a  correction  factor  in  the  original  sp<'cific 
gravity.      Subtracting  therefore   0.0080   from   0.0875,    a   figure    is 
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obtained  (0.9795)  which  upon  referring  to  tlie  alcohol  tal)le,  indicates 
about  1.3  percent,  of  alcohol  by  weight,  or  17  percent,  by  volume. 

The  aroma  of  wines,  termed  their  ''bou(iuet,''  depends  upon  the 
formation  of  certain  esters  during  the  fermentation,  and  also  during 
the  aging  or  rii)ening  process.  Tluise  are  said  to  be  ocnaivlhic, 
capnjlk\  huU/ric,  caproic,  acetic ,  und  pchnr/onic  ethers. 

Argol. — During  the  fermentation  of  wines,  especially  th(»se  that  are 
acid,  a  peculiar  matter  is  deposited  upon  the  sides  and  bottom  of  the 
casks,  forming  a  crystalline  crust,  called  crude  tartar,  or  arffol.  That 
deposited  from  red  wines  is  of  a  reddish  color,  and  is  called  red  argol  ^ 
that  derived  from  white  wines  is  of  a  dingy  white  color,  and  is  de- 
nominated white  argol.  Both  kinds  consist  of  acid  potassium  tartrate 
rendered  impure  by  calcium  tartrate,  more  or  less  coloring  matter, 
and  other  substances  which  are  deposited  during  the  claritication  of 
the  wine.  The  deposition  of  the  tartar  is  thus  explained  ;  the  acid  tar- 
trate exists  naturally  in  the  juice  of  the  grape,  held  in  solution  by  the 
sweet  aqueous  liquid  ;  when  the  juice  is  submitted  to  fermentation  in 
the  process  for  converting  it  into  wine,  the  sugar  disappears,  and  is 
replaced  by  alcohol,  in  which  the  salt  is  insoluble.  It  is  from  this 
substance  that  acid  potavssium  tartrate  is  obtained  by  a  procCvSS  of 
purification  (see  Potassii  Bitartras,  page  517),  and  from  the  latter  tar- 
taric acid  is  produced. 

Uses. — Wine  is  used,  pharmaceutically,  as  a  menstruum  (see 
Vinum  Album,  page  308),  the  present  requirements  being  that  it 
shall  contain,  when  fortified,  from  20  to  25  percent.,  by  weight,  of 
absolute  alcohol.  This  insures  greater  stability  in  the  medicated 
wines.     Medicinally,  wine  is  used  as  a  stimulant. 

SPIRITUS   VINI   QALLICI.  U.  S.    Brandy 

An  alcoholic  liquid  obtained  by  the  distillation  of  the  fermented,  unmodified 
juice  of  fresh  grapes. 

Brandy  varies  in  quality  according  to  the  source  from  which  it  is 
obtained.  The  best  brandy  is  obtained  from  French  wines,  and  the 
kind  called  Cognac  is  most  esteemed.  A'^ery  large  quantities  of 
brandy  are  now  made  in  California,  but  the  taste  is  peculiar  and 
easily  distinguished  from  that  of  Cognac.  The  Pharmacopa'ia  recog- 
nizes all  spirits  when  obtained  from  the  juice  of  grapes,  if  sufficiently 
strong  and  pure  to  meet  the  tests  given  below. 

Brandy  owes  its  aroma  to  oenanthic  and  acetic  ethers  and  other 
volatile  products.  (See  Vinum  Album.)  (Enanthic  ether  is  known 
chemically  as  ethyl  pelargonate,  CuIIagOa,  but  in  commeic*'  it  is 
called  oil  of  cognac.  It  is  a  fragrant,  ethereal  <ul,  of  agrt'enish  color, 
and  is  largely  used  in  making  factitious  brandy. 

Official  Description. — A  jialc  amber-colored  liquid.     Brandy  should  heat  least  four  years  old. 

Odor,  Taste,  and  Reaction. — Distinctive  odor  and  taste:  sli-ihllv  acid  reaction. 

Specific  Gravity.— Not  more  than  0.941  nor  less  than  0.925  at  15.6''  C.  ((50°  F.).  correspondinR, 
aiijiroxiniately,  to  an  alcoholic  strength  of  H9  to  47  percent,  hy  weight,  or  46  to  55  per- 
cent. l)y  volume,  of  absolute  alcohol  (see  Alcohol  Tables,  pajje  765.) 

Impurities  and  Tests  for  Impurities. —  /'uKr/  i.il  fri,m  i/idin  <>,■  }>nf,ii,>  npfn't.  If  100  Ce.  of 
IJranily  be  slowly  evaporated  in  a  tared  dish  on  a  water-bath,  the  last  portions  volntilizeii 
should  have  an  agreeable  odor  free  from  harshness. 
Afitlrii  Miiijiir,  (/h/rrn'n,  and  animnlic  suhiitanrrii.  The  residue,  when  dried  »t  100°  C.  (212° 
F.),  should  not  weigh  more  than  0.5  Gm.  This  residue  should  have  no  sweet  or  distinctly 
•picy  tasto. 
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Mnrr  ihnii  trnren  of  oftk  tnnnin  from  cnnka.  This  residue  should  almost  completely  dissolve 
in  10  Cc.  of  cold  water,  forming  a  solution  which  is  colored  not  deeper  than  light  green 
by  a  few  drops  of  ferric  chloride  T.S.  diluted  with  10  volumes  of  water. 

Limit  of  free  acid.  To  render  100  Cc.  of  Brandy  distinctly  alkaline  to  litmus,  not  more 
than  1  Cc.  of  normal  potassium  hydroxide  V.S.  should  be  required. 

Uses. — Braudy  is  not  used  in  any  official  preparation.  It  is  em- 
ployed as  a  stimulant,  and  often  administered  with  milk,  yolk  of 
eggs,  etc. ;  under' the  name  of  Midiira  Sjnritus  Vini  Gallici  a  prepara- 
tion is  official  in  the  British  Pharmacopoeia  which  contains  in  addi- 
tion, cinnamon  water  and  sugar.     (See  page  305. ) 

ACIDUM  TARTARICUM.  U.S.    Tartaric  Acid 

H2C4H4O6  =  148.92 

A  dibasic  organic  acid  [C2H2(0H)2(C00H)2],  usually  prepared  from  argol.  It 
should  contain  not  less  than  99.5  percent,  of  pure  Tartaric  Acid. 

Preparation. — This  important  acid  may  be  prepared  by  saturating 
the  excess  of  acid  in  acid  potassium  tartrate  or  cream  of  tartar  with 
calcium  carbonate,  and  decomposing  the  resulting  insoluble  calcium 
tartrate  by  sulphuric  acid,  which  precipitates  in  combination  with 
the  lime  as  calcium  sulphate,  and  liberates  the  tartaric  acid.  The 
process,  when  thus  conducted,  furnishes  only  one-half  of  the  tartaric 
acid.  The  other  half  may  be  procured  by  decomposing  the  neutral 
potassium  tartrate  remaining  in  the  solution  after  the  precipitation 
of  the  calcium  tartrate  by  calcium  chloride  in  excess.  By  double 
decomposition,  potassium  chloride  will  be  formed  in  solution,  and  a 
second  portion  of  calcium  tartrate  will  precipitate,  which  may  be 
decomposed  by  sulphuric  acid  together  with  the  first  portion. 

2KHC4H40e  +  CaCOa  =  K2C4H4O6  +  CaC4H406  +  H2O  +  GO2 

Acid  rotassiiim  f'alriiim  Potawiiira  Calriiim  ^\ater  Carbon 

Tartrate  Carlionate  Tartrate  Tartrate  Dioxide 

then 
K2C4H4O6  +  CaCla  =  CaC4H406  +  2KC1 

I'otafw<ium  Calcium  Calcium  Pofaswum 

Tartrate  Chloride  Tartrate  Chloride 

and 
2CaC4H40e  +  2H2SO4  =  2CaS04  +  2H2C4H40e 

ralciiim  Sulphuric  Calcitim  Tartaric  Acid 

Tartrate  Acid  Sulphate 

Calcium  sulphate  is  sometimes  substituted  for  calcium  chloride  in 
the  second  stage  of  the  dccompitsition.  Tartari<'  acid  is  a  dibasic 
acid  ;  one  or  two  of  its  hydrogen  atoms  are  cai>able  of  being  replaced 
by  metals.  AVith  monad  metals,  acid,  neutral,  and  double  tartrates 
may  be  formed,  thus  : 

C4H40e  C4H40e  r4H40e  C4H40e 

Ha  HK  Ka  KNa 

Tartaric  Acid  Arid  Potawium  Neutral  Potas-  Putawio-Sodium 

Tartrate  Hiuni  Tartrate  Tartrate 

Tartaric  acid  contains  no  water  of  crystallization.  The  tartrates 
an-  important  salts.  Five  are  official,  four  of  t  liciii  being  double  saltvS, — 
vi/,.,  antimony  and  ])otassium  tartrate,  iron  and  pota.ssium  tartrate, 
iron  ami  aininoninin  tartrate,  ]»otassimn  and  sodium  tartrate;  the 
Other  salt  is  potassium  bitartrate.     Tartrates  may  be  recognized  by 
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becoming  blackened  on  the  addition  of  snlphuiic  acid,  evolving  at 
the  same  time  an  emi)yreumatic  odor.  Their  solutions,  if  neutral, 
yield  with  calcium  chloride  white  precipitates  of  calcium  tartrate, 
which  are  soluble  in  solution  of  x)otjissium  hydroxide.  Tartaric  acid 
is  recognized  by  a  strong  solution  producing  with  a  solution  of  potas- 
sium hydroxide  a  crystalline  precipitate  of  acid  potassium  tartrate. 

Official  Description. — Colorless,  translucent,  monoclinic  prisms,  or  crystalline  crusts,  or  a  white 
powder;   permanent  in  tlie  air. 

Odor,  Taste,  and  Reaction. — Oilorless,  having  a  purely  acid  taste;  acid  reaction. 

Solubility. —  Water.     In  0.71  part  at  25°  0.  (77°  F.) ;  in  about  0.5  i)art  of  boiling  water. 

Alcuhul.     In  1.67  parts  of  alcohol  at  25°  C.  (77°  F.  j ;  in  about  0.2  part  of  boiling  alcohol. 
Other  solveutg.     In  250  parts  of  ether;  nearly  insoluble  in  chloroform,  benzene,  or  petro- 
leum benzin. 

Tests  for  identity.— When  heated  for  some  time  at  100°  C.  (212°  F.),  the  powdered  crystals 
do  not  suffer  a  sensible  loss  of  weight.  From  ](kS°  to  170°  ('.  (;i:54.4°  to  338°  F.) 
the  Acid  melts.  At  a  higher  temperature  it  is  gradually  decomposed,  emitting  an  odor 
resembling  burning  sugar,  and  is  finally  consumed,  leaving  not  more  than  0.05  per- 
cent, of  asli. 
An  aqueous  solution  (1  in  2)  of  the  Acid  mixed  with  a  strong  solution  (1  in  3)  of 
potassium  acetate  yields  a  white  cry!*tiilline  precipitate,  which  is  soluble  in  solutions  of 
alkalies  and  in  mineral  aciils,  but  insoluble  in  acetic  acid. 

impurities  and  Tests  for   Impurities. —  Limit  of  unlphurir  m-id.     The  aqueous  solution 
(1   in  10)  of  the  Acid,  acidulated  with  a  few  drops  of  hydrochloric  acid,  should  show  but 
a  faint  turbidity  by  barium  chloride  T.S. 
Absence  of,  and  difference  from,  uxulic  acid.     An  aqueous  solution  (1  in  10)  in  which  the 
free  Acid  has  been  nearly  but  not  entirely  neutralized  by  ammonia  water,  should  not  be 
affected  by  calcium  sulphate  T.S. 
More  than  a  trace  of  calciitin..    On  supersaturating  10  Cc.  of  the  aqueous  solution  (1  in  10) 
with  ammonia  water,  no  more  than  a  faint  turbidity  should  be  produced  in  the  liquid  by 
ammonium  o.xalate  T.S. 
Heavy  metah.     Nor  should  the  above  aqueou.s  solution  (1  in  20)  mixed  with  a  few  drops 
of  hydrochloric  acid  show  any  color  in  the  acid  solution  when  submitted  to  the  Time- 
Limit  Test  for  henry  nuln/x  (see  U.  S.  P.  Test  No.  121,  Chap.  LXII),  omitting  the  sub- 
sequent addition  of  ammonia  water. 

Quantitative  Test. — To  neutralize  3.73  Gm.  (3.723)  of  Tartaric  Acid  should  require  not  less 
than  49.8  Cc.  of  normal  potassium  hydroxide  V.S.  (each  Cc.  corresponding  to  2  percent, 
of  pure  Tartaric  Acid),  phenolphthalein  T.S.  being  used  as  indicator. 

Uses. — Tartaric  acid  is  used  in  making  diluted  hydriodic  acid,  and 
enters  into  the  preparation  of  the  following  granular  effervescent 
salts :  effervescent  citrated  caffeine,  lithium  citrate,  magnesium  sul- 
phate, potassium  citrate,  and  sodium  phosphate  ;  it  is  also  an  ingre- 
dient in  compound  effervescent  powder. 

Official  Preparation  containing  Tartaric  Acid 

Pulvis  Effervescens  Compositus      Prepared  by  wrapping  35  grains  (2.25  Gm.)  of  powdered  tar- 
Compound  Effervescent  taric  acid  in  white  paper,  and   160  grains   (10.3  Gui.)   of 
Powder  (Seidlitz  Powdc:-^          Seidlitz    mixture    (composed  of  40  grains   (2.59  Gm.)  of 
sodium  bicarbonate  and  120  grains  (7.75  Gm.)  of  Rochelle 
salt)  in  blue  pajjer.     (See  Pulveres) 

LIMONIS  SUCCUS.  U.  S.     Lemon  Juice 

The  freshly  expressed  juit'e  of  the  ripe  fruit  of  Cilnt.^  LI nioiium  Tiisao  (Fam. 
Rutacese) . 

Lemon  juice  owes  its  acidity  to  citric  acid  (see  Acidum  Citricum), 
and  it  can  only  be  preserved  with  ditliculty.  It  is  generally  heated 
so  as  to  coagulate  albuminous  matter,  and  then  a  small  quantity  of 
alcohol  is  added  as  an  antisei)tic. 

Official  Description.— A  slighny  turbid,  yellowish  liquid. 

Odor,  Taste,  and  Reaction.— ()dor  of  lemon  ;  taste  aci.l  and  often  .slightly  bitter.     It  red 

dens  blue  litmus  paper  and  should  contain  from  7  to  y  percent,  of  citric  acid. 
Specific  Gravity.— 1.030  to  1.040  at  25°  C.  (77°  F.). 
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Impurities  and  Tests  for  Impurities. — Su/j)hiiric  acid  or  mi/phatm.     If  a  few  drops  of 

biiriuiH  cliloriilf  T.S.  bu  ailduil  u>  tillered  Lemon  Juice,  no  turbidity  or  white  prccipitatf; 

should  be  produced. 
Acitic  ucitl.     If  nn  equal  volume  of  sulphuric  acid  coutaining  a  few  drops  of  alcohol  be 

added  to  Lemon  Juice,  and  the  liijuid  heated,  no  odor  of  acetic  ether  should  be  developed. 
Tartitrir  acid. — Upon  the  additiim  of  solution  of  potassium  acetate  (1  in  3)  and  alcohol 

in  excess,  no  white  cryt^talline  precipitate  should  form  after  allowing  the  liquid  to  stand 

fifteen  minutes. 
Quantitative  Test. — At  least  10  Cc.  of  normal  potassium  hydroxide  V.S.  should  be  required 

to  neutralize  10  C'c.  of  Lemon  Juice,  pheuolphthalein  T.S.  being  used  as  indicator. 

Uses. — Lemon  juice  is  used  as  an  antiscorbutic  and  as  an  ingredient 
iu  true  neutral  mixture  and  real  syrup  of  lemon. 

ACIDUM  CITRICUM.  U.S.    Citric  Acid 

HaCellsOv  +  H2O  =  208.50 

A  triba.«ic  organic  add  [C3H4(0H)  (C00H)3+  H2O],  usually  prepared  Irom 
the  juice  of  limes  or  lemons.  It  should  contain  not  less  than  99.5  percent,  of  pure 
Citric  Acid. 

Preparation. — Although  this  acid  is  found  in  many  plants,  it  is 
obtained  upon  a  commercial  scale  only  from  the  juice  of  limes ^  and 
lemons.  It  is  extracted  from  lime  juice  by  a  very  simple  process,  but 
one  requiring  some  careful  manipulation.  The  boiling  juice  is  first 
completely  saturated  with  calcium  carbonate  (chalk  or  whiting)  in 
fine  powder,  and  the  calcium  citrate  formed  is  allowed  to  subside. 
This  is  then  Wiished  repeatedly  with  water,  and  decomposed  by  di- 
luted sulphuric  acid.  An  insoluble  calcium  sulphate  is  precipitat^id, 
and  the  di.sengaged  citiic  acid  remains  in  solution.  This  is  care- 
fully concentrated  in  leaden  boilers  until  a  pellicle  begins  to  form, 
when  it  is  transferred  to  other  vessels  to  cool  and  crystallize. 

2H3CeH507  +  .SCaCOa  =^  Ca32CeH507  +  SHaO  +  3C0a 

Citric  Acid  in  Calcivmi  Cakiu:i,  Citrate  Water  Carbon 

Lime  Juice  Carbonate  Dioxide 

Ca32CeH507  +  3H2SO4  =  2H3CeH507  +  SCaSO* 

Calcium  Citrate  Suliilniric  Acid  Citric  Acid  Calcium  Sulphate 

Citric  acid  cx^ntains  one  molecule  of  water  of  crystallization.  It 
differs  in  this  respect  from  tartaric  acid,  which  contains  none.  It  is 
a  trib;isic  acid  ;  in  other  words,  three  atoms  of  hydrogen  are  rephice- 
able  by  metaLs,  three  chusses  of  citrates  being  formed  according  as 
one,  two.  or  three  hydrogen  atoms  are  replaced. 

Tlie  citrates  are  a  valuahU^  (lass  of  medicinal  sjiltvS,  twelve  being 
official, — five  of  which  aresimi)le  salts,  two  are  gi-aiinlar  cfTrrvescent, 
and  five  arc  donlih^, — as  follows:  bismuth,  iron,  lithium,  jiotassium 
and  sodinm  citrates,  ctVcrvcscrnt  litliinm  citrate,  elfervescent  ])otas- 
sinni  citrat<>,  bisinnth  and  amnioniinn  citi'atc,  iron  and  ammonium 
citrate,  iron  and  (juininc  citiatc,  soluble  iron  and  (piininc  citrate, 
iron  and  strychnine  citrat<'.  It  is  used  in  two  .solutions, — solntion  of 
magnesiiim  citrate  ami  solution  of  ))otassium  citrate.  It  is  an  ingre- 
<lient  in  coin])oun<l  solntion  of  sodinm  |)hos])hate,  syrup  of  citric  acid, 
synip  (»f  orange,  syrnp  of  lactucarinni,  and  all  of  the  effervescent 
granular  salts. 

'  Lime!) — the  fruit  of  Citruit  irn'n — are  usually  smaller  than  lemons,  and  abound  in  a  very 
Qoid  juice 
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Official  Description. — Colotli-ss,  tianslucont,  right-rhoinbic  prisms;  edloresccnl  in  warm  air, 
;inil  (If^liqiu'sicnt  when  I'xposeil  to  moist  air. 

Odor,  Taste,  and  Reaction. — (3(i(trles.s  ;  having  an  agrccalilc,  purely  acid  taste  ;  acid  reaction. 

Solubility. —  Water.     In  0.54  part  Of  water  at  25°  C.  (77°  F.)  ;  in  about  0.4  part  of  boiling 
water. 
Alcohol.     In  1.55  parts  of  alcohol  at  26°  C.  (77°  F.) ;  in  1.43  parts  of  boiling  alcohol. 
Other  KohcnlK.      In  18  parts  of  ether. 

Tests  for  Identity. — When  heated  to  about  75°  C.  (167°  F.),  the  Acid  begins  to  lose  its  water 
of  crystallization;  at  about  135°  C.  (275°  F.)  it  becomes  anhydrous,  and  melts  between 
152°  and  153°  V.  (305.6°  and  307.4°  F.). 
When  slowly  ignitecl,  it  is  gradually  decomposed  without  emitting  an  odor  resembling  burn- 
ing sugar  (ditfcrence  from  tartaric  acid),  and  is  finally  consumed  without  leaving  more 
than  0.05  percent,  of  residue. 
On  adding  1  Cc.  of  an  aqueous  solution  of  the  Acid  (I  in  10)  to  50  Cc.  of  calcium  hydrox- 
ide T.S.  (or  sufficient  of  the  latter  to  render  the  mixture  alkaline)  the  liquid  remains 
clear.  Upon  boiling  this  for  about  one  minute,  it  becomes  opaque  through  the  precipi- 
tation of  calcium  citrate,  which  redissolves  on  cooling. 

Impurities  and  Tests  for  Impurities. — I'dlcium.  On  mixing  5  Cc.  of  an  aqueous  solution 
of  the  Acid  (1  in  10)  with  a  quantity  of  ammonia  water  insufficient  to  neutralize  it 
completely,  and  adding  to  this  liquid  1  Cc.  of  ammonium  oxalate  T.S.,  it  should  remain 
clear: 
Heavy  metafn.  The  aqueous  solution  (1  in  20),  mixed  with  a  few  drops  of  hydro- 
chloric acid  should  not  respond  to  the  Time-hiiiiit  Test  for //f'/ry  hi»7(///(  (see  U.  S.  P. 
Test  No.  121,  Chap.  LXII)  omitting  the  subsequent  addition  of  ammonia  water. 
Limit  of  sulphuric  acid.  If  to  10  Cc.  of  the  aqueous  solution  of  the  Acid  (1  in  100)  a  few 
drops  of  hydrochloric  acid  be  added,  followed  by  1  Cc.  of  barium  chloride  T.S.,  no  tur- 
bidity should  result  within  five  minutes. 

Quantitative  Test. — If  5  (im.  of  Citric  Acid  be  dissolved  in  sufficient  water  to  measure  100 
Cc.,  then  34.75  Ce.  of  this  solution  should  require  not  less  than  24.87  Cc.  of  normal  potas- 
sium hydroxide  V.S.  (each  Cc.  corresponding  to  4  percent,  of  pure  Citric  Acid),  phenol- 
phthalein  T.S.  being  used  as  indicator. 

Uses. — Citric  acid  in '  solution  is  used  as  a  substitute  for  lemon 
juice.  The  dose  is  from  five  to  thirty  grains  (0.3  to  2  Gm. ).  It  is 
rarely  given  in  its  free  state,  but  is  largely  used  in  combination  and 
in  many  solutions  and  syrups,  and  in  making  efiervescent  salts. 

TAMARINDUS.  U.S.    Tamarind 

The  preserved  pulp  of  the  fruit  of  Tnmarindm  indira  Linne  (Fain.  Leguminossc) . 

A  pulpy  mass  of  a  light  reddish-brown  color,  darkonirifr  with  age  so  a.«  to  be- 
come dark  brown,  containing  some  branching  fibers  and  mimcrons  reddish-brown, 
smooth,  oblong  or  (juadrangular,  conii)ressed  seeds,  each  enclosed  in  a  tough  mem- 
brane ;  odor  distinct ;  taste  sweet  and  agreeably  acid. 

Among  the  constituents  of  the  pulp  of  tamarinds  are  citric  and 
tartaric  acids  ;  malic  acid  is  ])re.sent  in  small  quantity. 

It  frequently  contains  traces  of  copper  on  account  of  its  being 
evaporated  in  copi)er  kettles. 

Uses. — This  pulp  is  one  of  the  ingredients  in  confection  of  senna. 
It  is  purgative,  and  is  often  used  to  make  laxative  confections.  The 
dose  is  four  drachms  (10  Gm.). 

RHUS  GLABRA.  U.S.     Rhus  Glabra 

The  dried  fruit  of  Rhn.1  rjlnhra  JAnn6  (Fam.  .\)i(triir<li(ir,':i) . 

Flattened-ovoid,  8  to  4  Mm.  in  diameter,  externally  deep  crimson,  glandular- 
tomentose  ;  endocarp  light  yellow,  smooth,  shiny,  enclosing  a  single  seed  ;  ino<lor- 
ous  ;  taste  aciduhnis  and  a.stringent. 

This  fruit  owes  its  acidity  to  malic  acid,  whi<li  cxi.sts  in  it  as  cal- 
cium and  potassium  mahdc.  This  acid  is  tomid  in  unripe  apples 
and  in  a  great  numbci-  of  fruits,  roots,  leaves,  stems,  ct<'.  Khus 
glabra  also  contains  tannin,  gallic  acid,  and  red  coloring  miittei-. 

Malic  acid  may  be  obtained  from  rhus  glabra  by  exhausting  the 
berries  with  water,  evaporating,  filtering,  and  crystallizing  the  acid 
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calcium  malate,  -which  is  tlien  dissolved  in  boiling  water,  and  treated 
with  lead  acetate,  when  lead  malate  is  precipitated  ;  this  is  then  sus- 
pended in  water,  hydrogen  sulphide  is  passed  through  it,  lead  sul- 
phide is  precipitated,  and  the  solution  of  malic  acid  is  evaporated  to 
permit  crystallization.  Malic  acid  is  found  in  colorless  shining 
needles  having  a  sour  taste  and  an  acid  reaction.  It  is  soluble  in  al- 
cohol and  deliquescent  in  the  air.     It  is  dibavsic. 

Uses. — Rhus  glabra  is  a  useful  refrigeiant  and  astringent.     The 
dose  is  fifteen  grains  to  one  drachm  (1  to  4  Gm.). 


Fluidextractum  Rhois  Glabras 
Fluidextract  of  Rhus  Glabra 


Official  Preparation 

Made  with  10  percent,  of  glycerin  and  a  menstruum  of  di- 
luted alcohol  (see  page  413). 


Fig.  448 


Acid  Saccharine  Fruits  containing  Pectinous  Bodies. 

The  pulpy  constituents  of  fruits  and  tlcvshy  roots  undergo  naturally 
certain  changes  when  subjected  to  the  influences  of  a  ferment  known 
as  pectnse.  These  changes  can  be  closely  imitated  artificially  when  the 
pulp  is  treated  with  acids  or  alkaliCvS  in  aqueous  solution,  by  the  aid 
of  heat.  According  to  Fremy,  pectase  exists  in  fruits  in  either  a 
soluble  or  an  iuvsoluble  condition.  Green  unripe  fruits  contain 
pectose,  a  substance  which  is  supposed  to  be  isomeric  with  cellulin, 
and  which  gives  to  such  fruits  their  hardness.  Pectose  is  insoluble 
in  water,  alcohol,  or  ether. 

In  the  process  of  ripening  fruits,  the  pectase  slowly  acts  on  the 
pectose,  the  hardness  disappears,  pectin  is  formed,  and  the  fruit  is  soft 
and  ripe.     When  it  is  overrijn',  parapectin  and  metapccUc  acid  are 

produced.  The  moderate  action  of  heat 
and  water  upon  fruits  is  thus  explained. 
The  citric,  tartaric,  or  malic  acid  in  the 
fruit  acts  on  the  pectose,  softening  it,  and 
converting  it  into  pectin,  and  the  pectin  is 
then  acted  upon  by  the  ferment  pectase, 
which  causes  it  to  gelatinize,  on  cooling, 
through  the  production  of  pectosic  acid. 
This  is  the  cause  of  the  formation  of  fruit 
jellies.  The  rapid  application  of  strong 
heat  to  the  Jiulp  of  fruits  r<\sults  in  the 
coagulation  and  destruction  of  the  ferment 
pectase,  and  the  production  of  jelly  is  thus 
presented. 

Alkulics  form  solulile  C(mipounds  with 
pectosic  iicid  and  pectin,  ;in<l  hence,  when 
gchitinoiis  i)r«'ci])itat<\s  arc  found  in  tluid- 
cxtnicts  iind  tinctures,  dnc  to  the  forma- 
tion of  eitlici-  of  these  snbstanccs,  they 
may  be  dissolved  by  the  ii])plication  of  an 
alkaline  solution.  The  use  of  solution  of 
potassium  hydroxide  in  fluidextract  of  senega  is  an  illustration  of 
this. 

Fruit  Juices — These  are  largely  used  for  flavoring  syrups,  and  for 
use  in  dispensing  soda  water.     They  are  made  by  expressing  the  juice 
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from  fresh  fruits,  and  bottling  lus  directed  in  the  cliapter  on  syrups 
(see  page  284).  They  are  often  made  by  separating  the  pectiuous 
substances  by  tV^rmeutation  (see  Fig.  448;.  A  stout  ciusk  is  selecte<l 
and  arranged  tus  shown  in  the  illustration  ;  it  is  tightly  closed,  but 
provided  with  a  suitable  means  of  escape  for  the  cjirbon  dioxide. 
The  fermentation  is  known  to  have  stopped  when  gas  bubbles  no 
longer  escape  through  the  water  contained  in  the  bottle.  The  addi- 
tion of  2  percent,  of  sugar  to  the  weight  of  the  fruit  facilitates  fer- 
mentation, aids  in  the  hltratiou,  and  in  preserving  the  color  of  the 
juice. 

There  are  no  official  fruits  belonging  to  this  class,  the  raspberry, 
official  in  the  U.  S.  P.  1890,  having  been  dismissed  in  the  present  re- 
vision, but  it  includes  many  well  known  fruits  as  given  below  : 


Unofficial  Fruits 

Apple  The  fruit    of  Pyrus   viuIuh.     The   constituents  are  7  to  10  percent,  sugar,  J  to  1 

percent,  free  acid,  and  5  percent,  each  albuminous  and  pectinuus  substances. 
The  fermented  juice  of  the  apple  is  termed  ciiler  or  rineyur 

Apricot  The  fruit  of  Prumm  Armeniacu.     The  average   constituents  are   1   to  2  percent. 

sugar,  i  to  1  percent,  free  acid,  J  to  1  percent,  albuminous  substances,  and  5  to 
10  percent,  pectinous  substances 

Blackberry  The  fruit  of  liubtts  illldsus,  It.  canadensis,  and  li.  trivialis.  The  average  con- 
stituents are  4  percent,  sugar,  1  percent,  free  acid,  J  percent,  albuminous 
substances,  and  1  to  IJ  percent,  pectinous  substances 

Bilberry  The  fruit  of   Vnccinium  resinnsum.     The  average  constituents  are  5  percent,  sugar, 

1  percent,  free  acid,  1  percent,  albuminous  substances,  and  i  percent,  pectinous 
substances 

Cherry  The  fruit  of  a  species  of  Prunns.     The  average  constituents  are  8  to  1.3  percent, 

sugar,  1  percent,  free  acid,  and  J  to  3  percent,  each  albuminous  and  pectinous 
substances 

Currant  The  fruit  of  Jiibes  ruhrnm.     The  average  constituents  are  4  to  7  percent,  sugar,  1 

to  2  percent,  free  acid,  i  to  J  percent,  albuminous  substances,  and  \  percent,  pec- 
tinous substances 

Gooseberry  The  fruit  of  Ribes  Grossulariu.  The  average  constituents  are  6  to  8  percent, 
sugar,  1  to  li  percent,  free  acid  (chiefly  citric),  J  percent,  albuminous  sub- 
stances, and  J  to  2  percent,  pectinous  substances 

Peach  The  fruit  of  AmyrjdulitH  I'ernlctt.     The  average  constituents  are  1}  percent,  sugar, 

i  percent,  free  acid,  J  percent,  albuminous  substances,  and  6  percent,  pectinous 
substances 

Pear  The  fruit  of  Pyrus  communis.     The  average  constitutents  are  7  percent,  sugar,  7 

percent,  free  acid,  i  percent,  albuminous  substances,  and  3  percent,  pectinous 
substances 

Pineapple  The  fruit  of  Ananassa  sativa.  The  juice  contains  2  percent,  sugar,  1  percent,  free 
acid,  and  3  percent,  albuminous  and  pectinous  substances 

Plum  The  fruit-trees   belonging  to  the  genus  Prunus.      The  average  constituents  are 

about  1  to  2  percent,  sugar,  i  to  1  percent,  free  acid,  i  percent,  albuminous  sub- 
stances, and  2  to  11  percent,  pectinous  substances 

Raspberry  The  fruit  of  liubus  iditus  (Fam.  Rosaceie)  U.S.  P.  1890.  The  average  constitu- 
ents are  3  to  5  percent,  sugar,  1  percent,  free  acid,  1  percent,  albuminous  sub- 
stances, and  2  to  5  percent,  pectinous  bodies 

Strawberry  The  fruit  of  different  species  of  Fiuyiirl<t.  The  average  constituents  are  3  to  7 
percent,  sugar,  1  percent,  free  acid,  i  percent,  albuminous  substances,  and  2 
percent,  pectinous  substances 


CHAPTER   LV 

VOLATILE  OILS 

Volatile  oils,  or  essential  oils,  are  fouud  in  the  various  parts  of 
plants.  They  usually  constitute  the  odorous  principles,  and  they 
either  pre-exist  in  tlie  i)lant,  or  are  produced  by  the  reaction  of  cer- 
tain constituents  when  brought  in  contact  with  water.  Volatile  oils 
are  sometimes  formed  through  destructive  distillation,  as  the  oil  of 
amber,  and  may  also  be  obtained  from  the  animal  kingdom,  as  the 
oil  from  ambergris.  They  may  be  conveniently  divided  into  four 
classes :  1.  Terpenes.  2.  Oxygenated  oils.  3.  Sulphurated  oils. 
4.   Xitrogenated  oils. 

1.  Terpenes,  or  hydrocarbons,  consisting  of  carbon  and  hydrogen, 
and  mostly  having  the  formula  CjoHie,  oil  of  turpentine  being  the  type. 

2.  Oxygenated  Oils. — Hydrocarbons  containing  oxygen,  like  the 
oil  of  cinnamon. 

3.  Sulphurated  Oils. — Containing  sulphur,  like  the  volatile  oil 
from  mustard. 

4.  Nitrogenated  Oils. — A  very  small  class  containing  hydrocyanic 
acid,  like  true  oil  of  bitter  almond  ;  otherwise,  nitrogen  is  never  one 
of  the  constituents  of  volatile  oils. 

While  the  above  classification  may  be  deemed  sufficient  for  the 
needs  of  the  pharmacist,  it  is  not  adequate  in  view  of  the  elaborate 
researches  of  Wallach  and  other  chemists  who  have  worked  with 
zeal  upon  the  problems  of  the  constituents  of  volatile  oils  (see  Gilde- 
meister  and  Hoffman's  woik  on  The  Volatile  Oils,  translated  from 
the  German  by  Piofessor  E.  Ki-emers).  A  com])rehensive  and  satis- 
factory classification,  including  the  latest  researches,  ciinnot  well  be 
made  at  this  time,  as  the  subject  is  in  a  transition  stage.  The  hydro- 
carbons are  widely  distributed.  The  oxygenated  substances  are  of 
great  interest  because  they  are  mainly  the  bearers  of  the  character- 
istic odors  (►f  the  oil  in  which  Ihey  exist.  In  addition  to  the  terpenes 
tliere  have  been  found  alcohols,  ahlehydcs,  acids,  esteis,  ketones, 
])henols,  ])henolethers,  lactones,  oxides,  sulphides,  nitriles,  and 
isolhio<'yana1es. 

>raiiy  synlhelic  pioducts  are  now  to  be  found  in  commeice  like 
methyl  salicylate,  ben/aldehyde,  etc.,  which  are  i«lentical  chemically 
with  the  volatih^  oils  obtained  from  i)lants.  Some  of  tliese  products 
have  been  admitted  to  the  U.  S.  1'.  (Sth  Kev.). 

Proximati'ly,  volatile  oils  consist  mainly  of  two  principles,  whicli 
differ  in  tlieir  jioint  of  volatilization  or  congelation,  or  in  tlieir  com- 
position. They  ijr<>  ti'rmed  xiroropUiw  an<l  choptrnr.  It  is,  however, 
impossil)le  to  se])aiate  these  by  distillation  alone  so  as  to  obtain  them 
entirely  imre.  AN'heii,  as  often  happens,  they  congeal  at  dilVerent 
temperatures,  they  may  l)e  separat<'d  by  compressing  the  frozen  oil 
}>etween  folds  of  bibulous  paper.  The  solid  matt4'r,  stearoptene,  re- 
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mains  within  the  folds,  and  the  finid,  eleoptene,  is  absorbed  by  the 
paper,  from  which  it  may  be  separated  by  distillation  with  water. 
The  solid  crystalline  substances  deposited  l>y  volatile  oils  upon  stand- 
ing are  also  called  stearoptenes.  Some  of  tliem  aiti  denominated  cam- 
phors, from  their  resemblance  to  time  canii)hor.  Some  are  isomeric 
with  the  oils  in  which  they  are  formed  ;  others  are  oxides  or  hydrox- 
ides, alcohol-like  in  chaiacter.  Certain  oils,  under  the  influence  of 
water,  deposit  crystalline  hydroxides  of  the  resi)ective  oils. 

Color  of  Volatile  Oils. —  Most  oils  are  colorless  when  pure  and 
fresh,  or  can  be  made  coloi'less  by  redistillation.  Upon  exposure  to 
the  air  they  acquii-e  various  colors,  bocominf^-  green,  as  in  oil  of 
wormwood  ;  yellow,  as  in  oil  of  peppeiiiiiiit  ;  red,  as  in  oil  of  origa- 
num ;  brown,  as  in  oil  of  cinnamon  ;  or  blue,  as  in  oil  of  chamomile. 

Odor. — The  odor  of  volatile  oils  is  very  variable.  It  is  their  most 
characteristic  feature.  It  is  sensibly  moditied  by  the  exposure  of  the 
oils  to  the  air.  Oil  of  tui'pentine  may  be  rectified  by  distillation  in 
an  atmosphere  of  carbon  dioxide,  or  in  vacuo,  so  that  it  will  be  odor- 
less, or  have  an  agreeable,  fragrant  odor.  A  very  slight  exposure  to 
the  air  is  sufiicient,  however,  to  restore  the  well  known  unpleasant 
odor. 

Taste. — Their  taste  is  almost  as  variable  as  their  odor.  Some  are 
sweet,  others  have  a  mild,  pungent,  hot,  acrid,  caustic,  or  burning 
taste. 

Density. — The  specific  gravity  of  official  volatile  oils  also  varies 
(from  0.842  to  1.172).  They  are  mostly  lighter  than  water  (see 
table,  page  90). 

Boiling  Point. — This  is  also  variable.  The  oils  volatilize  to  some 
extent  at  ordinary  temperatures  and  diffuse  their  peculiar  odors. 
Upon  heating,  however,  they  may  be  comph'tely  vaporized.  When 
sufficiently  heated,  they  take  fire,  and  burn  with  a  briglit  flame. 

Solubilities. — Water  is  a  poor  solvent  for  volatile  oils,  although  it 
acquires  a  decide<l  odor  and  flavor  when  brought  in  contact  with  the 
oil  in  a  finely  divided  state,  as  lias  been  shown  in  the  medicated 
waters.  Alcohol,  ether,  chloroform,  naphtha,  glacial  acetic  acid, 
petroleum  benzin,  and  benzene  are  solvents  for  volatile  oils.  Alco- 
hol is  a  better  solvent  for  the  oxygenated  oils  than  for  the  teri)enes. 
Volatile  oils  freely  dissolve  fixed  oils,  fats,  resins,  camphors,  sulphur, 
phosphorus,  and  similar  bodies. 

Exposure  to  Light  and  Air  injures  the  quality  and  destroys  the 
fragrance  of  volatile  oils.  Ozom-  is  developed,  and  they  thicken  and 
become  resinified,  or  deposit  crystalline  compounds  upon  exi)osiire. 
The  whitening  of  corks  which  have  been  inserted  in  bottles  contain- 
ing volatile  oils  and  kept  a  long  time  is  due  to  the  bleaching  action 
of  the  ozone  which  is  gradually  produced  during  their  decomposition. 
Volatile  oils  should  be  kept  in  tightly  stoppered,  amber-colored  vials. 

Action  of  Acids,  Alkalies,  etc. — Xitiicacid,  if  strong,  decomposes 
volatile  oils  with  great  rapidity.  Iodine  reacts  with  some  oils  with 
explosive  violence.  Alkalies  have  g«'nei-ally  little  ('fleet  on  volatile 
oils,  with  the  exception  of  a  few  with  whicii  it  forms  <'hemical  com- 
pounds, like  the  oils  from  cloves,  gaultheria,  cinnamon,  etc. 

Adulterations. — The  volatile  oils  are  costly  enough  to  tempt  the 
cupidity  of  some  manufacturers  of  these  products.     A  fixed  oil  is 
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sometimes  used  to  mix  witli  the  volatile  oil.  This  mixture  may 
be  detected  by  droppiug  the  suspected  oil  on  a  piece  of  filtering  paper. 
The  stain  ol"  a  pure  volatile  oil  is  not  permanent.  By  slightly  heat- 
ing it  the  i>il  is  va|)orized  ;  if  tixed  oil  is  present,  the  stain  remains. 
Alcohol  may  be  detected  by  shaking  the  mixed  oil  in  a  graduated 
tube  with  glycerin  or  water.  The  volume  of  the  oil  will  be  dimin- 
ished, and  that  of  the  water  or  glycerin  correspondingly  increased, 
in  proportion  to  the  amount  used.  This  test  is  not  susceptible  of 
tine  determination,  because  of  the  slight  solubility  of  volatile  oils  in 
water  and  in  mixtures  of  alcohol  and  water.  Metallic  sodium,  cal- 
cium chloride,  aniline  red,  have  all  been  used  to  show  the  presence 
of  alcohol  and  traces  of  water  in  volatile  oils.  The  adulteiation  of 
volatile  oils  by  the  addition  of  chea])er  grades  of  the  same  oil,  or 
by  using  a  cheapei-  oil  having  a  similar  odor,  is  largely  prac- 
tised. The  ouly  leliable  test  here  is  the  use  of  the  olfactories.  By 
practice  the  sense  of  smell  can  be  highly  educated  by  the  analyst. 
The  specific  rotary  power,  the  index  of  refraction,  the  amount  of 
iodine  absorbed,  and  the  saponification  number,  or  the  amount  of 
potassium  hydroxide  absorbed  by  the  ester  to  form  a  potassium  salt, 
have  all  been  used  with  more  or  less  success  in  detecting  adulterations. 
The  detection  of  adulterations  in  volatile  oils  is  very  difficult,  and 
as  a  rule  those  who  i)ractise  this  nefarious  art  are  very  skilful.  The 
U.  S.  P.  (8th  Eev. )  has  included  a  number  of  assays  to  indicate  the 
required  percentage  of  the  valuable  constituents. 

Preparation  of  Volatile  Oils 

Volatile  oils  are  generally  obtained  from  plants  by  the  following 
methods:  1.  Distillation  with  steam.  2.  Distillation  j)er  se.  3.  Ex- 
pression.    4.   Solution. 

1.  Distillation  with  Steam. — This  is  the  method  most  frequently 
employed.  Thc^  gcncM-al  formula  is  as  follows  :  Put  the  substance  from 
which  the  oil  is  to  be  extracted  into  a  still  (see  Distillation,  page  140), 
and  add  enough  water  to  cover  it ;  then  distil  by  a  regulated  heat  into 
a  large  condenser.  Separate  the  distilled  oil  from  the  water  which 
comes  over  with  it. 

The  substances  from  which  the  volatile  oils  are  extracted  may  be 
employed  in  either  the  recent  or  the  dried  state.  Certain  flowers, 
however,  such  as  orange  llowcis  and  roses,  must  be  used  fiesh,  or 
preserve*!  with  salt  or  by  means  of  glycerin,  as  they  anoi<l  little  or 
no  oil  after  desiccation.  Dried  substances,  befoi-e  being  submitted  to 
distillation,  ie(|uii'(^  to  be  maceriited  in  watei-  till  tliey  are  thoroughly 
penetrat«Ml  by  this  fluid;  and,  to  facilitate  the  action  of  the  water, 
it  is  necessjiry  that,  when  <)f  a  hard  or  tough  consistence,  they  should 
be  properly  comminuted. 

The  water  which  is  added  to  the  substance  to  be  distilled  answei-s 
the  double  purpos<^  of  preventing  the  decomposition  of  the  vege- 
table matter  by  regulating  the  temperature,  and  of  facilitating 
the  volatilization  of  the  oil,  which,  though  in  most  instances  it  readily 
rises  with  the  va])or  of  boiling  w:itei-,  re<|uires.  wIkmi  distilled  alone, 
a  considerably  higher  teini>erature.  :uid  is  at  the  sain«'  time  liable  to 
be  partly  decomposed.     Some  oils,  h<»wever,  will  not  ascxiud  readily 
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with  steam  at  100°  C.  (212°  F.),  and  in  the  distillation  of  these  it  is 
customary  to  use  water  saturated  with  common  salt,  which  does  not 
boil  under  108.4°  C.  (227.1°  F.)  (see  page  123).  Other  oils,  again, 
may  be  volatilized  with  water  at  a  temperature  below  the  boiling 
point ;  and,  as  heat  exercises  an  in.juiious  infiuence  over  the  oils,  it 
is  desirable  that  the  distillation  should  be  effecti'd  at  as  low  a  tem- 
perature as  possible.  To  prevent  injury  from  heat,  it  has  been 
recommended  to  suspend  the  substance  containing  the  oil  in  a  basket, 
or  to  place  it  upon  a  perforated  shelf,  in  the  upi^er  part  of  the  still, 
so  that  it  may  be  penetrated  by  the  steam  without  being  in  direct 
contact  with  the  water.  Another  mode  of  effecting  the  same  object 
is  to  distil  it  in  vacuo.  Steam  can  be  very  conveniently  applied  to 
this  purpose  by  causing  it  to  pass  through  a  coil  of  tube,  of  an  inch 
or  three-quarters  of  an  inch  bore,  placed  in  the  bottom  of  a  common 
still  (see  page  128).  The  end  of  the  tube  or  steam  pipe  enters  the 
still  at  the  upper  part,  and  the  other  end,  at  which  the  steam  and 
condensed  water  escape,  passes  out  laterally  below,  being  furnished 
with  a  stopcock,  by  which  the  pressure  of  the  steam  may  be  regulated, 
and  the  water  drawn  off  when  necessary.  In  some  instances  it  is 
desirable  to  conduct  the  steam  immediately  into  the  still  near  the 
bottom,  by  which  the  contents  are  kept  in  a  state  of  brisk  ebullition 
(see  Fig.  112). 

The  quantity  of  water  added  is  not  a  matter  of  indifference.  An 
amount  above  that  which  is  necessary  acts  injuriously  by  holding  the 
oil  in  solution  when  the  mixed  vapors  are  condensed  ;  and  if  the 
proportion  be  very  large,  it  is  possible  that  no  oil  whatever  may  be 
separated.  On  the  contrary,  if  the  quantity  be  too  small,  the  whole 
of  the  oil  will  not  be  distilled,  and  there  will  be  danger  of  the 
substance  in  the  still  adhering  to  the  sides  of  the  vessel  and  thus  be- 
coming burnt.  The  cage  shown 
on  page  212  will  be  found  useful 
in  this  connection.  Sometimes 
the  quantity  of  oil  is  so  small 
that  it  entirely  dissolves  in  the 
water,  and  then  the  process  of 
cohobafion  is  applicable ;  this 
consists  in  repeatedly  returning 
the  distillate  to  a  fresh  portion 
of  the  plant,  the  water  in  this 
way  becoming  supersaturated, 
and  then  the  oil  can  be  separated.  Fig.  H^a  illustrates  the  ordinary 
method  of  distilling  volatile  oils  from  plants.  A  shows  the  fire  l^ox. 
B  the  steam  boiler,  C  the  tank  containing  the  i)lant  on  the  slat  or 
perforated  bottom,  and  I)  the  condenser. 

2.  Distillation  per  se. — By  this  is  mt^ant  the  distillation  of  certain 
bodies  without  the  use  of  water  (per  sc,  ''by  itself').  This  is  done 
in  the  cases  of  certain  oleoresins,  oils,  co])aiba,  etc.,  water  not  being 
required  in  the  pi-ocess,  and  alwavs  being  ditricult  to  separate  from 
the  distillate. 

3.  Expression  (see  page  244).— This  method  generally  jirodnces 
the  most  flagrant  products,  because  there  are  Aery  few  volatile  oils 
whose  aroma  is  not  injuriously  affected  by  the  action  of  heat.     The 
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volatile  oils  of  the  Eutaeeic  are  mostly  made  by  expressing  the  rind 
of  the  fresh  fruit  (see  page  805). 

4.  Solution  or  Absorption. — Some  volatile  oils  are  so  susceptible 
to  decomposition  that  they  are  dissociated  by  distillation,  wliile  they 
do  not  exist  in  sufficient  quantity  in  the  plant  to  pay  for  their  extrac- 
tion by  expression.  In  such  cases  the  odorous  principle  may  be 
extracted  by  some  form  of  solution  or  absorption.  This  may  be 
elfected  by  maceration,  digestion,  ]:)ercolati<jn  Avith  carbon  tlisulphide 
or  similar  solvent,  eutleurage,  or  the  pneumatic  i^rocess. 

Maceration. — In  obtaining  volatile  oils  by  maceration,  the  odorous 
portions  of  the  plant  (generally  flagrant  flowers)  are  allowed  to  stand 
in  contact  witli  a  bland,  inodorous  lixed  oil,  like  fine  olive  oil,  oil  of 
bcnne,  or  purified  cotton  seed  oil  ;  the  oil  absorbs  the  odor,  and  after  a 
certain  h'ligth  of  time  the  oil  is  strained.  The  odorous  fixed  oil  is 
generally  used  in  perfumery. 

Digeation. — Tliis  process  is  similar  to  maceration,  except  that  a 
moderate  heat  is  employed,  by  the  use  of  a  salt  bath,  to  aid  in  the 
extraction. 

Enfleuragc  is  largely  used  for  extracting  the  odors  of  very  delicate 
flowers.  It  is  a  cold  process,  and  consists  in  spreading  a  thin  layer 
of  purified  inodorous  fat  upon  glass  frames  (chassis).  These  resemble 
an  ordinary  window^  sa.sh,  with  one  pane  of  glass  in  each.  The  flowers 
are  sprinkled  on  the  fat,  and  the  frames  ])iled  in  a  stack.  The  whole 
is  left  undistur1)ed  for  a  time  varying  from  twelve  hours  to  four  days. 
The  fat  al)sorbs  the  odor  completely.  AVhen  stiong  pomades  are  de- 
sired, fresh  flowers  are  continually  added  as  long  as  the  absorption 
continues,  and  the  pomades  are  known  commercially  as  Xos.  <>,  12, 
18,  and  24,  the  numbers  indicating  the  strength.     The  volatile  i)i-od- 

luts  may  be  obtained  fiom  the 
pomade  by  chopping  the  latter 
into  small  pit'ces  and  macer- 
ating them  in  ])ui"e  alcohol.  A 
small  ])oilion  of  the' fat  is  apt 
to  Ix' dissolved  by  this  treat nu'ut 
and  giv*'  a  disagi-eeable  odor  to 
the  sttlulion,  but  this  nuiy  be 
sei)arated  by  subjecting  it  to  a 
cold  atmosphere  in  a  refrigera- 
tor, when  tin*  congealed  fat  can 
!)('  (iltcrcd  out. 

The  pro«'ess  of  exti'acting 
odors  froiu  pomades  l)v  agi- 
tating them  in  contact  with  alco- 
hol has  been  largely  us«'d  in  the 
railed  States.  The  j)omade.s 
are  mostly  im])orted  from 
Grasse,  France,  and  I^'ig.  440  illnsi  rates  Day's  jxunade  washer,  a 
machine  constiucted  for  agitating  the  mixture  of  ])omade  and  alcohol 
ill  ordei'  to  hasten  the  ])rocess  of  extraction. 

PnriiiiKilic  Process. — This  method  is  used  only  with  very  (hlicate 
volatile  oils.  It  consists  in  forcing  a  current  of  air  into  a  vessel  tilled 
with  fresh  flowers,  and  then  comeying  the  perfumed  air  into  another 
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v^essel  containing  purified  fat  wliich  is  kept  melted.  Circular  plates, 
half  immersed,  revolve  in  the  fat,  and  these,  when  coated,  absorb  the 
odor  from  the  })erfumed  air. 

Percolation. — This  i)rocess  consists  in  percolating  odorous  flowers 
with  purified  carbon  disulj)hide  ;  the  latter  is  distilled,  and  the  vola- 
tile oils  are  found  in  the  resitlue. 

Official  Products  from  the  Rutaceae 

The  Family  Eutaceaj  furnishes  valuable  products  to  medicine  and 
pharmacy,  which  are  conveniently  grouped  together. 

AURANTII   AMARI   CORTEX.  U.S.     Bitter  Orange  Peel 

The  dried  rind  of  the  unripe  fruit  of  (7</-n.s-  nilyaris  Kin.so  (Kaia.  Riitncc:c). 

In  narrow,  thm  bands  or  in  quarters  ;  epidermis  of  a  brownish-green  color ; 
outer  layer  with  numerous  oil  reservoirs  ;  inner  layer  sjHjngy,  light  yellowish- 
brown  ;  odor  fragrant ;  taste  aromatic  and  bitter. 

The  peel  from  the  bitter  orange  contains  hcaperid'ui  and  a  small 
quantity  of  volatile  oil.  It  is  not  used  to  communicate  flavor,  but  as 
a  bitter  tonic.  In  addition  to  the  official  preparations  given  below  it 
is  used  in  the  compound  tincture  of  cinchona  and  the  compound  tinc- 
ture of  gentian.     The  dose  is  ten  to  forty  grains  (0.6  to  2.6  Gm. ). 

Official  Preparations 

Fluidextractum  .\ariintii  Amari  .AFaile  with  n  inen-triiiim  of  2  parts  of  alcohol  and  1  part 

Pluidextract  of  Uittcr  ()ninj;e  Peel         of  w:iter  (see  i)ii;;(!  383).      r)osc,  fifteen  minims  (1  Co.) 

Tinctura  Aurantii  Ainari  Made  by  exhaustini;  200  (Jiii.  of  Ijitter  orange  peel  with 

Tincture  of  Bitter  Orange  Peel  sufficient   iiienstrumn,   made   by   niixing  3  parts    of 

alcohol  and  2  ))arts  of  water,  to  make  1000  Ce.  (see 
page  344).     Dose,  one  to  two  fluidrachms  (4  to  8  Cc.) 

AURANTII  DULCIS  CORTEX    T  .S.    Sweet  Orange  Peel 

The  recently  sejiarated  outer  rind  of  the  ripe  fruit  of  <  'Urns  Aurantiiim  Linn6 
(Fam.  Rntaceic). 

Outer  surface  orange-yellow,  with  numerous  oil  reservoirs  ;  odor  highly  fra- 
grant ;  taste  pungently  aromatic. 

Sweet  orange  peel  owes  its  virtues  to  the  volatile  oil  found  in  the 
epidermis.  It  also  communicates  a  yelk>wish  color  to  the  prei)ara(ions 
made  with  it.  It  is  used  ;is  a  flavoring  substance.  Dose,  fifteen 
grains  (1  Gm. ). 

Official  Preparations 

Syrupus  Aurantii  IMade  by  triturating  50  Cc  ol  tincture  of  .'iwoet  orange  peel 

Syrup  of  Orange  with  10  Gm.  of  magnesium  carbonate   adding,  gradually, 

400  Cc.  of  water,  filtering,  washing  filter  with  enough 
water  to  make  4.")0  (V.  of  filtrate,  dissolving  in  this  filtrate 
5  (Jin.  of  citric  acid  and  S20  (iin.  of  sugar,  and  adding 
enough  water  to  measure  lIKIIl  Cc.      (See  page  2'.H1) 

Tinctura  Aurantii  Dulcis  Made  by  macerating  500  (iiii.  of  sweet  orange  peel  with  1000 

Tincture  of  Sweet  Orange  Peel  Cc.   of  alcohol   for   4S   hours,    filtering  through  purified 

cotton,  passing  enough  inenstruuin  through  the  residue  to 
make  1000  ("c.  of  tincture,  and  tinally  liltiTing  through 
paper.  Tincture  of  sweet  orange  ))eel  is  usecl  as  ii  flavor- 
ing in  wine  of  iron  and  bitter  wine  <d'  iron.  (See  page 
.344.)     Dose,  one  tluidrachm  (4  Cc. ) 

OLEUM   AURANTII   CORTICIS.  U.S.    Oil  of  Orange  Peel 

A  volatile  oil  obtained  by  expiH'ssion  from  the  fresh  jieel  of  the  Sweet  Orange. 
It  should  be  ke|)t  in  small,  well-stoppereil,  ambi-r-colored  bottles,  in  a  cool  place, 
so  as  to  avoid,  as  fat  as  possible,  the  develojiment  of  a  terebinthinate  odor.  Oils 
that  have  developed  such  an  odor  should  not  be  dispensed. 
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This  oil  lias  the  composition  of  the  terpeues,  CioHie-  It  is  soluble 
in  alcohol,  and  may  be  preserved  by  shaking  it  with  one-fourth  of  its 
volume  of  water,  separating,  and  mixing  with  live  times  its  measure 
of  alcohol.  It  is  very  prone  to  decomi)osilion,  and  rapidly  acquires 
a  terebinthinate  odor. 

Official  Description. — A  pale  yellow  liquid. 

Odor  and  Taste. — Charucteri.^tic,  aromatic  odor  of  orange,  and  an  aromatic  ta-^te. 

Specific  Gravity.— 0.842  to  0.846  at  25°  C.  (77°  F.)  . 

Impurity  and  Tests. —  Oil  of  turjientinr,,  etc  Its  optical  rotation  shoulil  be  dextrogyrate, 
not  less  than  96°  in  a  100  Mm.  tube,  at  a  temperature  of  about  25°  C.  (77°  V.) 
When  subjected  to  careful  fractional  distillation,  any  Oil  ci>miug  over  below  170°  C. 
(338°  F.)  should  not  yield  pinene  nitrosochloride  and  nitrosopinene  (derived  from  added 
oil  of  turpentine)  when  tested  in  the  following  manner: 
Dissolve  5  Cc.  of  the  fraction  to  be  tested  in  one-half  its  volume  of  glacial  acetic  acid,  add 
5  Cc.  of  amyl  nitrite,  cool  thoroughly  in  a  freezing  mixture,  and  add,  very  gradually,  5 
Cc.  of  a  mixture  of  equal  volumes  of  hyilrochloric  acid  and  glacial  acetic  acid.  Collect 
any  crystals  which  separate  from  the  blue  or  greenish  liquid  upon  standing,  on  a  force 
filter,  and  wash  them  with  a  little  alcohol.  Transfer  the  crystals  to  a  flask,  add  5  Cc.  of 
alcoholic  potassium  hydroxide  T.S.,  and  heat  on  a  water-bath  fifteen  minutes.  Pour  the 
solution  into  cold  water,  collect  the  precipitate,  and  wash  it  with  cold  water.  Recrystal- 
lize  the  dried  precipitate  from  alcohol,  and  determine  the  melting  point  of  the  crystals. 
Nitrosopinene  melts  at  132°  C.  (269.6°  F.),  whereas  nitrosolimonene  or  carvoxime  (from 
limonene,  one  of  the  normal  constituents  of  Oil  of  Orange  Peel)  melts  at  72°  C.  (161.6°  F.). 

Uses. — It  is  used  as  a  flavoring  agent  in  elixirs  and  other  prepara- 
tions. 

Official  Preparation 

Spiritus  Aurantii  Compositus      Made  by  dissolving  200  Cc.  oil  of  orange  peel,  50  Cc.  oil  of 
Compound  Spirit  of  Orange         lemon,   20   Cc.   oil   of  coriander,  and   5  <'c.   oil  of  anise,   in 
enough  alcohol  to  make  1000  Co.     (Used  in  making  Aromatio 
Elixir,  U.  S.  P.) 

LIMONIS   CORTEX.  U.S.     Lemon  Peel 

The  recently  separated  outer  rind  of  the  ripe  fruit  of  Citrus  Lhnonum  Risso 
(Fani.  Rutaeeu) . 

Outer  surface  lemon-yellow,  the  tissue  beneath  containing  numerous  large  oil 
reservoirs  ;  odor  highly  fragrant ;  taste  pungently  aromatic. 

Lemon  peel  is  principally  used  to  communicate  flavor  and  color  to 
spirit  and  syrup  of  lemon.     It  contains  volatile  oil  and  hesperidin. 


OLEUM   LIMONIS.  U.S.     Oil  of  Lemon 

A  volatile  oil  obtained  by  exj)ressioii  from  fresh  beinoii   Peel,  yielding,  when 
aasayed  by  the  nroceHS  given  below,  not  less  than  4  percent,  of  aldehyde,  calcu- 
lated  as   citral.      It  should    be   kejit   in   well-stoppered,  amber- 
Fkj.  450        colored  bottles,  in  a  cool  place,  protected  from  light. 

This  important  volatile  oil  is  a  teri)ene,  CioHie ; 
wlien  fresh  it  h;is  tlie  fragrant  odor  of  lemons.  It  is 
soluble  in  about  3  i)arts  of  alcolnd,  in  glacial  acetic 
acid,  and  in  all  ]H(i])(»itions  in  absolute  alcohol.  It 
may  be  ])n's«'rved  from  the  rllrcts  of  oxidation  by  the 
addition  of  T)  jn'rceiit.  «»f  alcohol  and  separation  from 
the  sediuHMit.  This  oil  is  often  ])repare(l  by  expres- 
sion, although  the  si)ong(!  j)i-oc<'ss  is  at  present  larg«'ly 
used.  The  ecuellc  (Fig.  4r)0)  is  a  convenient  instrument  for  rapidly 
rupturing  tlie  oil  vesicles.  It  is  lield  in  one  hand  by  the  oi)erator, 
while  with  the  other  hand  the  iK'rganntt,  lemon,  op  orange  fruit  is 
skilfully   rotiited  on  the  sharp  points.      The  oil  Hows  into  the  gutter 
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in  the  cup,  and  then  through  the  hollow  handle  into  a  suitable  vessel. 
Oil  of  bergamot  is  used  solely  for  its  perfume. 

Official  Description.— A  pale  yellow,  limpid  iiquifl. 

Odor  and  Taste. — flagrant  oflor  of  lemon  and  an  aromatic,  somewhat  bitter  taste. 

Specific  Gravity.— 0.851  to  0.855  at  25°  C.  (77°  F.). 

Test  for  Identity. — It  is  dextrogyrate ;  it."  optical  rotation  .should  not  be  less  than  -\-o8°  in 
a  100  Mm.  tube,  at  a  temperature  of  25°  C.  (77°  F.).  The  angle  of  rotation  of  the  first 
10  percent,  of  Oil  obtained  by  fractional  di.stillation  .should  not  differ  more  than  2°  from 
that  of  the  original  Oil. 

Assay  for  Citrai. — -Introduce  into  a  counterpoi.sed  150  Co.  flask,  by  means  of  a  pipette,  about 
15  Cc.  of  Oil  of  Lemon,  and  note  the  exact  weight;  add  5  Cc.  of  distilled  water  and  a 
few  drop.s  of  rosolic  acid  T.R.,  and  then  neutralize  the  liquid  exactly  by  the  cau- 
tious addition  of  tenth-normal  .sodium  hydroxide  V.S.  Add  25  Cc.  of  a  neutral  solution 
of  sodium  sulphite  (1  in  5).  and  iniincr.'<e  the  flask  in  a  water-bath  containing  boiling 
water.  From  a  burette  add,  a.<  ncedecl,  just  sufficient  half-normal  hydrochloric  acid 
V.S.  to  maintain  the  neutrality  of  the  mixture,  keeping  the  fla.ak  continuously  heated 
and  frequently  agitated,  and  adding  a  drop  or  two  of  ro.^olic  acid  T.S.  When  a  perma- 
nent condition  of  neutrality  is  reached,  note  the  number  of  cubic  centimeters  of  the 
half-normal  hydrochloric  acid  V.S.  consumed.  Carry  out  a  blank  test,  identical  with 
the  foregoing,  except  that  the  Oil  of  Lemon  is  omitted,  and  note  the  amount  of  half- 
normal  hydrochloric  acid  V.S.  consumed.  Subtract  the  number  of  cubic  centimeters 
required  in  the  blank  test  from  the  number  required  in  the  original  test ;  each  Cc.  of  this 
difference  corresponds  to  0.03802  Gm.  of  citrai.  To  find  the  percentage,  multiply  the 
above  diff'erence  by  0.03802,  and  this  product  by  100,  and  divide  by  the  weight  of  the 
Oil  of  Lemon  taken. 

Uses. — Oil  of  lemon  is  used  as  a  flavoring  agent  in  aromatic  spirit 
of  ammonia  and  compound  spiiit  of  orange. 

Unofficial  Volatile  Oils  from  the  Rutaces 

Oleum  Aurantii  Florum      A  volatile  oil  distilled  from  the  fresh  flowers  of  the  Bitter  Orange, 
Oil  of  Orange  Flowers.  Vltnin  vuhjnvis  Risso.      Browni.fh-yellow,  fragrant   oil.     Specific 

U.  S.  P.  1890  gravity  0.875  to  0.890  at  15°  C.  (59°  F.).     This  volatile  oil  is  now 

(Oil  of  Neroli)  largely  made  synthetically.     It  is  used  almost  exclusively  in  per- 

fumery 
Oleum  Bergamottae  A  volatile  oil  obtained  by  expression  from  the  rind  of  the   fresh 

Oil  of  Bergamot.  fruit  of  Citrun  Beigamia  Risso  et  Poiteau 

U.  S.  P.  1890  Greenish-yellow,  thin,  fragrant  oil.     Specific  gravity  0.880  to  0.885 

at  15°  C.  (59°  F.).     Used  solely  for  its  perfume 

Official  Products  from  the  Labiat^e 

The  family  of  the  mints  is  a  strongly  marked  group,  the  members 
of  it  being  remarkable  for  their  botanical  analogy  with  one  another 
and  for  the  similarity  of  their  chemical  constituents. 

MENTHA   PIPERITA.  U.S.    Peppermint 

The  dried  leaves  ami  H(i\verin<i  tops  of  Mmthd  piperita  Liiinc'  (Tarn.  Ldhiat.r). 

Branches  fjuadraiifrnlar,  with  scattered,  deflexed  hairs  ;  leaves  petiolate,  ovate- 
lanceoiate,  S  to  H  Cm.  loii^r,  acute,  sharply  serrate,  light  or  dark  preen  ;  flower- 
whorls  in  oblong  or  oval  spikes  which  are  usually  compact,  or  somewhat  inter- 
rupteil  at  the  ba.se,  i  to  1.5  Cm.  broad,  rounded  at  the  summit,  when  in  fruit 
becoming  li  to  7  ('m.  long  ;  calyx  tubular,  5-toothed  and  often  j^iirplish  ;  corolla 
small,  purplish,  and  4-lobed  ;  stamens  four,  short,  and  e(iual  ;  odor  strong  and 
characteristic  ;  taste  pungent  and  cooling. 

Its  properties  are  due  to  the  prcvsence  of  about  2  percent,  of  volatile 
oil.  It  is  largely  cultivated,  and  is  a  gralcl'ul  aromatic  stimulant. 
It  is  used  in  making  spirit  of  peppermint.  The  dose  is  one  drachm 
(4Gin.). 

OLEUM   MENTHA   PIPERIT/C.     U.  S.     Oil  of  Peppermint 

A  volatile  oil  distilled  from  the  fresh  or  partly  ilried  leaves  and  flowering  tope 
of  Peppermint,  rei-tilied  by  steam  (Ii.«tillation,  and  yielding,  when  a.«saved  by  the 
process  given  below,  not  less  than  6  percent,  of  ester',  calculated  as  inenthyl  acetate, 
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and  not  less  than  50  percent,  of  total  menthol  (free  and  as  ester).     It  should  be 
kept  in  well-stoppered,  amber-colored  bottles,  in  a  cool  place,  protected  from  light. 

This  is  one  of  tlie  most  important  of  the  j,n-oup  of  volatile  oils.  It 
has  been  sliown  to  contain  seventeen  clH'inical  constituents,  but  it  is 
principally  composed  of  menthone,  (loHigO;  menthol,  C10H20O  ;  and 
terpenes,  CioHie-  it  is  dislilled  in  lai'.yc  (|n:iiitities  in  i\Iichio;;m^  Ohio, 
Indiana,  and  New  York  Irom  cnltivatcd  i)lants.  Menthol  is  ollicial,  and 
the  pr(>iM)rtion  Avhich  shonld  be  pre.sent  Ibims  the  Imsis  of  the  official 
assjiy  (see  belowj.     Demeutholated  oil  is  often  found  in  the  market. 

Official  Description. —  A  colorless  luiuid. 

Odor,  Taste,  and  Reaction. — Stion;,'  oilor  of  peppermint,  and  a  strongly  aromatic,  pungent 
Inste,  tolloweil  \ty  ;i  sensation  of  cold  wiien  air  i.s  drawn  into  the  mouth.  Neutral  re- 
nction  in  alcoholic  solution. 

Specific  Gravity.— 0.894  to  0.914  at  2.0°  C.  (77°  F.). 

Solubility. — Aholiof.  Clear  solution  with  equal  volume  of  alcohol  ;  also  soluble  in  4  volumes 
of  7(t  ixTccnt.  alcohol,  the  solution  showiii;^  not  more  than  a  sii-^ht  opaicsccni-e. 

Test  for  Identity.— It  is  la"vo;,n'rate,  the  angle  <.r  rotation  varying  from  —20°  to  —33°  in  a 
1011  .Mm.  lube,  at  a  tcinjicrature  of  2.5°  C.  (77°  F.). 

Impurity  and  Test  for  Impurity.— />(;«<//(///  Hufphide  found  in  non-n-ct Ified  oils.  If 
from  2.')  Cc.  of  (Jil  about  1  Cc.  be  distille(l  and  the  distillate  poured  on  an  aqueous  solu- 
tion of  mercuric  chloride,  a  white  film  should  not  form  at  the  zone  of  contact  after  a 
short  time. 

Assay. — Introduce  into  a  tared  flask  10  Cc.  of  Oil  of  Peppermint,  and  note  the  exact  weight; 
add  25  Cc.  of  half-normal  alcoholic  potassium  hytlroxide  \'.S.,  connect  with  a  reflux  con- 
denser, and  boil  the  mixture  during  one  hour.  After  cooling,  titrate  the  residual  alkali 
with  half-normal  sulphuric  acid  \'.S.,  using  plicnolphthalein  T.S  as  indicator.  Subtract 
the  number  of  cubic  centimeters  of  half-normal  sulphuric  acid  V.S.  required  from  t^l« 
25  Cc.  of  half-normal  alcoholic  potassium  hydroxi<ie  \'.S.  taken,  multiply  the  difference 
by  9.834,  an<l  divide  the  product  by  the  weight  of  the  Oil  of  Peppermint  taken  to  find 
the  percentage  of  menthyl  acetate.  Wash  the  residual  oil  rciieate<lly  with  water,  transfer 
it  to  a  flask  provided  with  a  ground-glass  tube-condenser  (acetyli/.ation  flask),  add  10  Cc. 
of  acetic  acid  .anhydride  and  about  1  (im.  of  anhydrous  sodium  acetate,  and  boil  gently 
during  one  hour.  Allow  it  to  cool,  wash  the  acetylized  oil  with  distille<l  water,  and  after- 
wards with  sodium  hy<lroxide  T.S..  until  the  mixture  is  .slightly  alkaline  to  phenol- 
phthalein  T.S.,  and  then  dry  it  with  the  aiil  of  fused  calcium  clilr)ride,  ancl  lilter. 
Transfer  to  a  tared  100  Cc.  fjask  5  Cc.  of  the  dry  acetyli/.ed  oil,  note  the  exact  weight, 
a*ld  50  Cc.  of  half-normal  alcoholic  potassium  hydroxide  V.S. ,  connect  with  a  reflux  con- 
denser, ami  boil  the  mixture  during  one  hour.  After  cooling,  titrate  the  residual  alkali 
with  half-normal  sulphuric  acid  V.S.,  usiiig  j)hfnol])hthalein  T.S.  as  indicator.  Sub- 
tract the  number  of  cubi(!  centimeters  of  haif-noriMal  sulphuric  acid  V.S.  required  from 
the  50  Cc.  f)f  half-norinal  alcoholic  jiotassium  hydroxide  \'.S.  taken,  multiply  the  differ- 
ence by  7.749,  and  divide  I  be  jiroduct  by  the  weight  of  the  dry  acctylized  oii  taken,  less 
the  above  difference  multiiilieil  by  0.021 ;  the  quotient  will  represent  the  percentage  of 
menthol  in  the  Oil  of  Peppermint. 
NoTK. — The  difference  referred  to  above  represent.^  the  number  of  cubic  centimeters  of  half- 
normal  alcoholic  jiotassium  hydroxide  V.S.  consumed  by  the  acetylizcd  oil. 

Uses. — Oil  of  peppermint  is  used  as  a  stimulant  and  carminative 
in  the  dose  of  three  minims  (0.2  (-c.  )  and  ;is  an  in.uredieut  in  eata- 
phusm  of  kaolin,  antise]>tic  solution,  ^eJ;etable  cathartic  pills,  and 
compfamd  ]»ills  of  rhnbiirl),  and  from  it  are  made  the  following  offi- 
cial j)reparations  : 

Official  Preparations 

Aqua  MenthiP  Piperilie  Made  by  .adding  2  Cc.  <d'  oil   of  ])ci)permint  to   15  Gm.  of  purified 

Peppermint  Water  tabrand  filtering  with   distilled   water   until    1000  Cc.  have  been 

obtained  (see  jiage  278) 

Fpiritus  iMentha-  Pijtcritie     Made  by  dissolving  100  Cc.  of  oil  of  pei)permint  in  900  Cc.  of  alco- 

Spirit  of  I'cjijjermint  hoi,  adiling   10   tim.   of  jiej)permint,  macerating  for   twenty-four 

hours,  and  filtering  (.see  jiagc  .TIG).     Dose  thirty  minims  (2  Cc.) 

MENTHOL.  TT.S.     Menthol 
CioHiqOH       154.98 
A  Horondary  alcohol  [('ellgfClh  )(0|!  )(C3ll7)  1  :  .3  :  4].  nlUainod  from  the  oil 
from  Mnitlin  jiijurilii  Linnc,  or  otlicr  lu-jipcniiiiit  oils.     Menthol   should   ho  kept 
in  well-Ht<ipjMT<'d  IxiltlcH,  in  a  cool  jilace. 


VOLATILE  OILS  800 

The  oil  of  peppermint  owes  its  odor  to  menthol  /^CioHgoO)  a  stea- 
ropteiie  obtained  from  it  through  fractional  distillation,  cooling,  and 
crystallization. 

Official  Description. — f'nlork'ss,  aoiinilar  or  prismatic  crystals. 

Odor,  Taste,  and  Reaction: — Strong;  mid  j/urc  odor  of  peppermint,  warm,  aromatic  taste,  fol- 
lowed by  a  sensation  ot  cold  when  air  is  drawn  into  the  mouth  ;  neutral  in  alcoholic  solu- 
tion. 
Solubility. —  Water.     Only  sli;;htly  soluble  in  water,  but  imparts  to  the  latter  its  odor  ami 
taste. 
Alcohol.     Freely. 

Other  KolrrniH.     Freely  in  ether  and  chloroform. 
Tests  for  Identity.— It  melts  at  4.3°  C.  (109.4°  F.)  to  a  colorless  liquid,  boils  at  212°   C. 
(41.S.()°  F.),  and  volatilizes  slowly  at  the  ordinary  temperature. 
Wlicn  it  is  triturated  with  about  an  equal  weight  of  camphor,  thymol,  or  hydrated  chloral, 

the  mixture  becomes  liquid. 
Its  alcoholic  solution  is  la'voi;yr!itc. 
Impurities  and  Tests  for  Impurities. —  Wax,  imrujffbi,  or  inorganic  HuhntunceH.     If  a  little 
Menthol  be  heated    in  an    o\n;n  dish,   on  a  water-bath,   it   should  gradually  volatilize 
without  leaving  any  residue. 
Thymol.     If  a  few  crystals  of  Menthol  be  dissolved  in  1  Cc.  of  glacial  acetic  acid,  and 
then  .3  drops  of  sulphuric  acid  and  1  drop  of  nitric  acid  added,  no  green  color  should  be 
produced. 

Uses. — Menthol  is  largely  used,  compressed  into  cones,  as  a  local 
remedy  in  neuralgia  and  headache. 

MENTHA  VIRIDIS.  U.S.     Spearmint 

The  dried  leaves  and  flowering  tops  of  Mentha  spicata  Linne  {Mentha  viridis 
Linne)  (Fam.  Lahiatx). 

Closely  resembling  Peppermint  (see  Mentha  Piperita),  but  the  leaves  usually 
sessile  and  lancef)late,  the  flower-spikes  usually  slender,  interrupted,  cylindrical, 
or  crowded,  conical  at  the  apex,  5  to  8  Mm.  thick,  becoming  when  in  fruit  5  to  10 
Cm.  long  ;  the  stamens  rather  long  ;  odor  and  taste  resembling,  but  distinguishable 
from  those  of  Peppermint. 

The  volatile  oil  is  the  only  constituent  of  importance  in  this  plant ; 
the  yield  is  from  ^  to  1  percent.  It  is  used  in  the  preparation  of 
spirit  of  spearmint.     The  dose  is  one  drachm  (4  Gm. ). 

OLEUM  MENTH/E  VIRIDIS.  U.S.    Oil  of  Spearmint 

A  volatile  oil  (hstilled  from  the  fresh  or  partly  dried  leaves  and  flowering  tops 
of  Spearmint,  rectifled  by  steam  distillation.  It  should  be  kept  in  well-stoppered, 
amber-colored  bottles,  in  a  cool  place,  protected  from  light. 

Oil  of  spearmint  contains  an  oxygenated  oil,  C10H14O,  which  is  the 
odorous  portion,  and  a  terpene,  CioHie. 

Official  Description. — A  colorless,  yellow  or  greenish-yellow  liquid. 

Odor  and  Taste. — Characteristic,  stronjij  odor  of  sjjcarmint,  and  a  hot,  aromatic  taste. 

Specific  Qravity.— 0.914  to  O.'.m  at  25°  C.  (77°  F.). 

Solubility. — Ahohol.     With  an  equal  volume  of  80  percent,  alcohol  it  forms  a  clear  solution, 

which  u|)on  further  ililution  becomes  turbid. 
Test  for  Identity.— It  is  Ixvogvratc,  the  angle  of  rotation  varying  from  —.35°  to  — 18°  in  a 

100  Mm.  tube,  at  a  temperature  of  2.5°  C.  (77°  F.). 

Uses. — It  is  used  as  a  stimulant  and  carminative  in  doses  of  three 
minims  (0.2  Cc). 

Official   Preparations 

Aqua  MenthiV  Viridis  Made  by  mlding  2  <V.  of  oil  of  spearmint  to  15  (im.  of  purified  talc 

Spearmint  Water.  and  filtering  with  distilled  water  until  1000  Cc.  have  been  ob- 

taine(l  (see  paire  27S) 

Spiritus  Menthae  Viridis         Made  by  dissolving  100  Cc.  of  oil  of  spearmint  in  900  Cc.  of  alco- 

Spirit  of  Spearmint.  hoi,  adiling  10  (Jm.  of  .spearmint,  macerating  for  twenty-four 

hours  and  filtering  (see  page  JUti).     Dose,  thirty  minims  (2  Cc.) 
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OLEUM   LAVANDUL/E   FLORUM.  U.S.    Oil  of  Lavender  Flowers 

A  volatile  oil  dit^tilled  from  the  fresh  flowering  tops  of  Lavandula  officinalis  Chaix 
(Fam.  Labiatx).  It  should  be  kept  in  amber-colored,  well-stoppered  bottles,  in  a 
cool  place,  protected  from  light. 

Oil  of  lavender  flowers  is  most  largely  used  in  perfumery.  The 
best  quality  is  distilled  at  Mitcham,  England.  It  has  the  same 
composition  and  properties  as  oil  of  lavender.  It  is,  however,  more 
fragrant  and  more  exjDensive. 

official  Description. — A  colorless  or  yellow  liquid. 

Odor  and  Taste. — Fragrant  odor  of  lavender  flowers  ;  pungent  and  slightly  bitter  taste. 
Specific  Gravity.— 0.875  to  0.910  at  25°  C.  (77°  F.). 
Solubility. — Alrohol.     In  3  parts  of  70  percent,  alcohol. 

Impurity  and  Test. — A/cohol.  When  the  oil  is  shaken  with  water  in  a  narrow  graduated 
cylinder,  its  volume  should  not  be  dimini.shed. 

Uses. — It  is  used  in  the  liniment  of  soft  soap,  diachylon  ointment, 
and  aromatic  spirit  of  ammonia,  and  is  the  most  important  ingredient 
in  the  following  preparations.     Dose,  three  minims  (0.2  Cc. ). 

Official  Preparations 

Spiritus  LavanduIiB  Made  by  dissolving  50  Cc.  of  oil  of  lavender  flowers  in  950 

Spirit  of  Lavender  Cc.  of  alcohol    (see  page  316).      Dose,  thirty  minims 

(2  Cc.) 
Tinctura  Lavanduhp  Composita  Made  by  dissolving  8  Cc.  of  oil  of  lavender  flowers  and  2 

Compound  Tincture  of  Lavender         Cc.  of  oil  of  rosemary  in  750  Cc.  of  alcohol  and  260  Cc. 

of  water,  macerating  5  Gm.  of  cloves,  20  (im.  of  Saigon 
cinnamon,  10  (Jm.  of  nutmeg,  and  10  Gin.  of  red  saunders 
with  the  liquid  during  3  days,  filtering,  and  adding 
sufiicient  menstruum  to  obtain  1000  Cc.  (see  page  356). 
Dose,  thirty  minims  (2  Cc.) 

OLEUM  ROSMARINI.  U.  S.    Oil  of  Rosemary 

A  volatile  oil  distilled  from  the  fresh  flowering  tops  of  Rosmarinus  officinalis 
Linii(''  (?^am.  LahiaLr),  yielding,  when  assayed  by  the  process  given  below,  not 
less  than  2.5  percent,  of  ester,  calculated  as  bornyl  acetate,  and  not  less  than  10 

Cercent.  of  total  borneol.     It  should  ho  kept  iii  well-stoppered,  amber-colored 
ottles,  in  a  cool  place,  protected  from  light. 

This  oil  principally  consists  of  a  terpene,  CjoHie,  and  borneol^  the 
presence  of  which  is  recognized  in  the  official  assay  (see  below). 

Official  Description. — A  colorless  or  pale  yellow,  limpid  liquid. 

Odor  and  Taste. — CharacterLxtic,  pungent  odor  of  rosemary  ;  warm,  somewhat  camphoraceous 

tii.ste. 
Specific  Qravity.— n.sni  to  0.912  at  2.5°  C.  (77°  F.). 
Solubility. — Mmhnl.      In  iiliout  one-half  volume  or  more  of  90  percent,  alcohol;  in  2  to  10 

volumes  of  SO  porci-nt.  alcohol. 

Tests  for  Identity. — The  oil  should  be  dextrogyrate,  the  angle  of  rotation  being  not  more 
than  (  l.'>°  in  a  100  Mm.  tube,  nt  a  temperature  of  2.5°  C.  (77°  F.).  The  first  10  percent, 
obtained  by  fractional  distillation  should  also  be  dextrogyrate. 

Assay.— Introduce  into  a  tared  flask  10  Cc.  of  Oil  of  Rosemary,  and  note  the  exact  weight; 
ad.l  25  Vv.  of  half-normal  alcoholic  potassium  hydroxide  V.S.,  connect  with  a  reflux  con- 
denser, and  boil  the  mixture  during  one  hour.  After  cooling,  titrate  the  residual  alkali 
with  half  normal  sulphuric  acid  V.S.,  using  phenolphthalein  'I'.S.  as  indicator.  Subtract 
the  number  of  cubic  centimeters  of  half  normal  snl))huric  acid  V.S.  required  from  the 
25  Vr.  of  half-normal  alcoholic  jiotassiuin  hydroxide  V.S.,  taken,  multiiily  the  dilferenco 
by  9.734,  and  clivide  the  produi-t  by  the  weight  of  the  Oil  of  Hoscmary  taken  to  find  the 
percentage  of  bornyl  acetate.  Wash  the  residual  oil  rei)eate<lly  with  water,  transfer  it 
to  a  flask  provided  with  a  ground  glass  tube  eondenser  (acetyliy.atinn  flask),  add  10  Cc.  of 
ncefic  acid  anhydride  and  about  I  (Jm.  of  anhydrous  sodium  acetate,  and  boil  gently 
rluring  one  boiir.  Allow  it  to  cool,  wash  the  acetylize.l  oil  with  distilled  water,  and 
afterwarils  with  .lodinin  hydroxide  T.S.,  until  the  mixture  is  slightly  alkaline  to  phenol- 
phthalein T.S.,  and  then  ilry  it  with  the  aid  of  fused  calcium  chloride,  and  filler. 
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Transfer  to  a  tared  100  Cc.  flask  5  Cc.  of  the  dry  acctylized  oil,  note  the  exact  weiglit,  ada 
60  Cc.  of  half-normal  alcoholic  potassium  hydroxide  V'.S.,  connect  with  a  reflux  condenHcr, 
and  boil  the  mixture  during  one  hour.  After  cooling,  titrate  the  residual  alkali  with 
half-normal  sulphuric  acid  V.S.,  using  phenolphthalcin  T.S.  as  indicator.  Subtract  the 
number  of  cubic  centimeters  of  half-normal  sulphuric  acid  V.S.  requircfl  from  the  6(1  Cc. 
of  half-normal  alcoholic  potassium  hydroxide  V.S.  taken,  multiply  the  difference  by  7.f)49, 
and  divide  the  product  by  the  weight  of  the  dry  acetylizcd  oil  taken,  less  the  above  differ- 
ence multiplied  by  0.021;  the  quotient  will  represent  the  percentage  of  borneol  in  the 
Oil  of  Kosemary. 
Note — The  difference  referred  to  above  represents  the  number  of  cubic  centimeters  of  half- 
normal  alcoholic  potassium  hydroxide  V.S.  consumed  by  the  acetylized  oil. 

Uses. — It  is  used  as  an  ingredient  in  soap  liniment  and  compound 
tincture  of  lavender.  It  may  be  given  in  doses  of  three  minims 
(2  Co.). 

HEDEOMA.  U.  S.     Hedeoma 

[American  Pennyroyal] 

The  dried  leaves  and  flowering  tops  of  Hedeoma  pulegioides  (Linn^)  Persoon 
(Fam.  Labiatsc). 

Branchlets  quadrangular,  with  numerous  spreading  hairs ;  leaves  opposite, 
short-petioled,  oblong-ovate,  15  to  35  Mm.  long,  thin,  obtuse,  obscurely  serrate, 
glandular-hairy  beneath  ;  flowers  in  axillary  fascicles,  with  a  tubular-ovoid,  bila- 
biate and  5-toothed  ailyx,  and  a  pale  blue,  spotted,  bilabiate  corolla,  containing  two 
sterile  and  two  fertile,  exserted  stamens  ;  odor  strong,  somewhat  mint-like  ;  taste 
aromatic  and  pungent. 

This  indigenous  plant  is  frequently  confounded  with  Mentha  pule- 
giiim,  or  European  pennyroyal,  which  yields  an  oil  having  a  similar 
odor  and  properties.  It  is  stimulant  and  aromatic.  Dose  two 
drachms  (8  Gm. ). 

OLEUM  HEDEOM/E.  U.  S.    Oil  of  Hedeoma 

[Oil  of  Penny'roy'al] 

A  volatile  oil  distilled  from  the  leaves  and  flowering  tops  of  Hedeoma.  It  should 
be  kept  in  well-stoppered,  amber-colored  bottles,  in  a  cool  place,  protected  from 
light. 

Official  Description. — A  pale  yellow,  limpid  liquid. 

Odor  and  Taste. — Characteristic,  pungent,  mint-like  odor  and  taste. 

Specific  Qravity.— 0.920  to  0.935  at  25°  C.  (7"°  F.). 

Solubility. — -Alcohol.     Should  form  a  clear  solution  with  2  volumes  or  more  of  70  percent. 

alcohol. 
Test  for  identity. — It  is  dextrogyjate,  the  angle  of  rotation  varying  from  about  -(-18°  to 

-f-22°  in  a  100  Mm.  tube,  at  a  temperature  of  25°  C.  (77°  F.). 

Uses. — This  is  an  oxygenated  oil,  and  is  used  principally  to  protect 
the  exposed  parts  of  the  body  from  the  bites  of  flies,  mosquitoes, 
fleas,  etc.  It  is  employed  sometimes  in  amenorrhoia,  in  doses  of 
one  to  three  minims  (0.05  to  0.2  Cc. ). 

MARRUBIUM.  U.S.    Marrubium 

[IIOAKHOlNn      HORKIIOIXI)] 

The  dried  leaves  and  flowering  tops  of  ^farnlb^um  rultjare  Linne  (Fam.  Ixibiatfp). 

Branches  quadrangular,  grayish-green,  densely  white-hairy  ;  leaves  opposite, 
petiolate,  roundish-ovate,  1.5  to  5  Cm.  long,  obtu.>*e,  coarsely  crenate,  strongly 
rugose-veined,  more  or  less  white-hairy,  especially  underneath  ;  flowers  in  dense 
axillary  whorls,  with  a  lO-tootlied  calyx,  tlie  divisions  of  wiiich  are  slightly  un- 
equal, erect-spreading  and  i>ungent ;  corolla  small,  whitish,  bilabiate  ;  .stamens 
four,  included  ;  fruit  of  four  ovoid,  obtuse,  nearly  smooth  nutlets,  alxiut  1.5  Mm. 
long  ;  odor  distinct,  rather  agreeable  ;  tiiste  somewhat  aromatic  and  bitter. 
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This  plant  contains  a  volatile  oil  associated  with  resin  and  a  bitter 
principle,  marnibiin.  It  is  stimulant,  tonic,  and  expectorant.  Dose, 
thirty  grains  (2  Gm.)- 

OLEUM  THYMI.  U.  S.     Oil  of  Thyme 

A  volatile  oil  distilled  from  the  leaves  and  flowering  tops  of  Thymus  iv.lgaris 
Linne  (Fam.  JAtbiatu),  and  containing,  when  af^sayed  by  the  process  given  below, 
not  less  than  20  percent.,  by  volume,  of  phenols.  It  should  be  kept  in  well-stop- 
pered, amber-colored  bottles,  in  a  cool  place,  protected  from  light. 

The  oil,  as  prepared  in  the  south  of  France,  is  known  commercially 
as  oil  of  origanum.  It  is,  after  one  distillation,  of  a  reddish-brown 
color,  and  is  called  the  red  oil,  but  when  again  distilled  is  colorless, 
and  in  this  condition  is  distinguished  as  ihe  ichitc  oil.  The  specific 
gravity  of  the  red  or  common  oil  is  stated  at  0.905,  but  probably 
varies,  as  the  oil  is  a  complex  body.  The  more  volatile  portion,  that 
coming  over  below  180°  C.  CS5()°  F.)  in  distillation,  is  a  mixture  of 
cymenr,  C10H14,  boiling  at  175°  C.  (347°  F.),  and  thymene,  CioHie, 
boiling  at  165°  C.  (329°  F.).  The  less  volatile  portion  is  chiefly 
thymol,  CaoHi40,  a  white,  crystalline  solid,  melting  at  50°  C. 
(122°  F.),  and  possessing  a  pungent  taste.  This  substance  is  also 
found  in  oil  of  monarda  (horsemirit),     (See  Thymol,  page  732.) 

Official  Description. — A  colorless  or  reddish  liquid. 

Odor  and  Taste. — Strong  odor  of  thyme;  aroinatie,  pungent,  afterwards  cooling  taste. 

Specific  Gravity.— 0.9nn  to  0.9.30  at  25°  C.  (77°  F.). 

Solubility. —  .1  Imlm/.     In  half  its  volume,  also  in  1  to  2  volumes  of  80  percent,  alcohol. 

Tests  for  Identity. — Tt  is  slightly  Itcvogyrate;  not  more  than  — .'5°  in  a  100  Mm.  tube,  at  a 
temperature  of  2.j°  C.  (77°  F.). 
With  a  drop  of  ferric  chloride  T.S.  it  yields  a  greenish-brown  color,  which  changes  to  red- 
dish. 

impurity  and  lest.— Offf!<il  phenol.  If  1  Co.  of  Oil  of  Thyme  be  shaken  with  10  Cc.  of  hot 
water,  and,  alter  cooling,  the  liquid  be  passed  through  a  wet  filter,  the  filtrate  should  not 
assume,  with  a  drop  of  ferric  chloride  T.S.,  a  bluish  or  violet  color. 

Assay. — Introduce  40  (!c.  of  solution  of  sodium  hydro.xide  (1  in  20)  into  a  burette  of  50  Cc. 
capacity  (graduated  in  tenths).  Add  10  Ce.  of  the  Oil  to  be  assayed,  stopper  the  burette 
with  a  well-fitting  cork,  shake  the  mixture  thoroughly,  and  set  a-«ide  for  twelve  to 
twenty-four  hours.  l>rops  of  Oil  adhering  to  the  siile  of  the  burette  should  be  loosened 
by  tapping  and  rotating  the  burette.  After  the  alkaline  solution  has  become  clear,  the 
volume  of  non-phenol  oil  remaining  (which  shoiiM  measure  not  more  than  8  Cc.)  is 
noted  and  subtracted  from  the  10  Cc.  of  the  Oil  originally  taken.  The  difference,  multi- 
plied by  10,  indicates  the  percentage  of  phenols  in  the  Oil. 

Uses. — Oil  of  thyme  or  oil  of  oripanuM,  as  it  is  usually  called,  is 
largely  used  in  linin)ents  as  a  stimulant.  It  is  au  ingredient  in  the 
official  antiseptic  solution. 

SALVIA.  U.S.    Salvia 
[Saoe] 

The  dried  leaves  of  Salvia  officinalis  Linne  (Fain.  T.nlilat.r). 

lyong  and  stoutly  petiolate,  the  blade  elliptical  «>r  ()vate-ol)lonR,  '^  to  7  Cm.  long, 
obtuse  or  subacute  at  the  summit,  rounded  or  subcordate  at  the  ba.'^e,  linely  crenu- 
late,  thick,  grayish-green,  very  pubescent,  especially  on  the  under  surface,  conspicu- 
ouslv  reticulate-veined  ;  odcir  aromatic ;  taste  aromatic,  bitter  and  .'^omewluit 
astringent. 

This  useliil  plant  (■orituiiis  a  \ ohil  lie  oil,  w  liicli  cnnsisls  of  a  t<'r]>ene, 
('lo'Iiei  '»"•!  !>'•  oxygenated  jiortion,  .vilriol,  ('io'IirO.  It  alsocoiitains 
tannin  and  extractive.  It  is  used  largely  as  a  condiment.  Infusion  of 
«age  is  a  popidar  remedy  in  sore  throat.    Dose,  thirty  grains  (2  Gm.). 
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SCUTELLARIA.  U.S.     Scutellaria 

[Skullcap] 

The  dried  plant  of  Scntcllarid  lateriflora  Linne  (Kam.  LahlnLr). 

About  50  Cin.  long,  smooth  ;  stem  quadrangular,  branclied  ;  leaves  opposite, 
petiolate,  about  5  Cm.  long,  ovate-lanceolate  or  ovate-oblong,  serrate  ;  dowers 
about  ()  Mm.  long,  in  axillary  one-sided  rac^emes,  with  a  pale  blue  (-orolla  and 
bilabiate  calyx,  clo.sed  in  fruit,  the  upi)er  lip  helmet-shaped  ;  odor  slight ;  taste 
bitterish. 

This  plant  contains  volatile  oil,  tannin,  and  a  bitter  principle.-  It 
is  used  as  a  tonic  and  antispasmodic.     Dose,  fifteen  grains  (1  Gni, ). 

Official  Preparation 

Fluide.xtractuin  Scutellariae        Made  with  a  menstruum  of  diluted  alcohol  by  percolation  {.«ee 
Fluide.vtract  of  Scutellaria         page  417).    Dose,  fifteen  niinim.s  to  one  tiuidrachm  (lto4Cc.) 

Unofficial  Plants  of  the  Labiatae 

Brunella  Tlie  herb  of   Ji.    {Prunella)   vulgaris.     Found   in   North   America,  Asia,   and 

Europe 

Calamintha  The  herb  of  C.  clinopodium 

Wild  Basil 

Cataria  Antispasmodic  and  emmenagogue.     Dose,  two  drachms  (8  Gm.)  in  infu.«ion 

Catnep 

Collinsonia  The  herb  of  Collinsonia  canadensis,  grown  in  North  America 

Horsebalm 

Glechoma  From  G.  hederacea  and  others,  grown   in    Europe.      It  contains  volatile  oil, 

Ground  Ivy  resin,  etc. 

Hyssopus  From  H.  offidnti-lis,  indigenous  to  Southern  Europe.     It  contains  about  i  pcr- 

Hyssop  cent,  of  volatile  oil,  etc. 

Lavender  The  flowers  of  Lavandula  vera.     It  was  formerly  official,  and  contains  a  vola- 
tile oil 

Leonurus  The  herb  of  L.  cardiaca,  grown  in  Europe.     It  contains  volatile  oil  and  a 

Motherwort  bitter  principle 

Lycopus  The  herb  of  A.  virt/inirus,  found  in  the  United  States.     It  contains  a  volatile 

Bugloweed  oil,  resin,  etc. 

Melissa  The  leaves  and  tops  of  Melissa  officinalis  Linne 

Balm. 

U.  S.  P.  1890 

Monarda  .  The  leaves  and  tops  of  .1/.  pmirtaia,  indigenous  to  the  United  States.     It  con- 

Ilorseraint  tains  a  volatile  oil,  etc. 

Rosemary  Tlie  leaves  of  Rosmurinus  officinalis.     It  was  formerly   official,  and  contains 
a  volatile  oil 

Official  Products  of  the  Aromatic  Umbelliferse 

The  aromatic  plants  belonging  to  the  family  UmbelliferjB  are  all 
characterized  by  the  very  distinctive  properties  t)f  the  volatile  oils 
obtained  by  distilling  their  fruits  (sometimes  called  seeds)  with  water. 
These  oils  are  oxygenated,  and  are  soluble  in  alcohol.  Cumin  and 
dill  belong  to  this  chiss.     They  are  not  otlicial. 

CARUM.  U.S.    Caraway 

The  dricil  fruit  of  Car^un  Carri  Linne  (Fam.  Cnihillifrnv). 

About  4  or  5  "Shn.  long,  oblong,  laterally  eomi>n>ssed,  usually  separated  into  tlie 
two  meriearps,  which  are  curvccl,  tapering  toward  eai'h  eiui.  dark  brown,  with 
five  yellowish,  filifonn  rit)s,  and  with  si.x  oil-tubes;  seed  i)lane  upon  the  face, 
nearly  ciiuilatcrally  pentagonal  in  transverse  section;  odor  and  tiiste  agreeably 
aromatic  ;  ash  not  more  than  S  percent. 

This  fruit,  commoidy  called  caraway  seed,  contains  about  5  percent, 
of  volatile  oil,  with  a  little  fixed  oil  and  other  constituents. 

Uses. — It  is  carminative  and  stimulant,  anil  is  used  in  the  com- 
pound tincture  of  cardamom.     Dose,  fifteen  grains  (1  Gm. ). 
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OLEUM  CARL  U.  S.    Oil  of  Caraway 

A  volatile  oil  distilled  from  Caraway  and  rectified  by  steam  distillation.  It 
should  be  kept  in  well-stoppered,  amber-colored  bottles,  in  a  cool  place,  protected 
from  light. 

It  consists  of  a  terpene,  carvene,  CioHie,  and  carvol,  C10H14. 

Official  Description. — A  colorless  or  pale  yellow,  thin  liquid. 

Odor  and  Taste. — Characteristic,  aromatic  odor  of  caraway  and  a  spicy  taste. 

Specific  Qravity.— 0.900  to  0.910  at  25°  C.  (77°  F.). 

Solut>iIity. — Acohnl.     Soluble  in  an  equal  volume;  also  in  from  3  to  10  volumes  of  80  per- 

i-ent.  alcohol. 
Tests  for  Identity. — Oil  of  Caraway  is  dextrogyrate,  the  angle  of  rotation  varying  from 

-f  70°  to  4-80°  in  a  100  Mm.  tube,  at  a  temperature  of  25°  C.  (77°  F.). 

Uses. — It  is  a  valuable  aromatic  oil,  used  in  making  caraway  water 
and  officially  in  compound  spirit  of  juniper.  Dose,  three  minims 
(0.2  Ccj. 

FCENICULUM.  U.S.     Fennel 

The  dried,  nearly  ripe  fruit  of  Ffpiriculvm  ndgare  Miller  (Fam.  Umbelliferse). 

Mericarps  usually  separated,  each  4  to  10  INIm.  long,  and  2  to  3  Mm.  broad,  more 
or  less  curved,  with  five  prominent,  light-colored  primary  ribs,  otherwise  smooth, 
yellowish-  or  brownish-green  ;  pericarp  containing  an  oil-tube  between  each  two 
ribs,  and  two  upon  the  flat  side  ;  odor  and  taste  aromatic,  anise-like. 

This  fruit  contains  about  5  percent,  of  an  oygenated  volatile  oil, 
with  10  percent,  of  fixed  oil.  It  is  used  in  compound  infusion  of 
senna.     Dose,  fifteen  grains  (1  Gm.). 

OLEUM   FCENICULI.  T  .S.     Oil  of  Fennel 

A  volatile  oil  distilled  from  Fennel.  It  should  be  kept  in  well-stoppered,  amber- 
colored  bottles,  in  a  cool  place,  and,  if  it  has  partly  or  wholly  solidified,  it  should 
be  completly  liquefied  by  warming  and  then  well  "shaken  before  being  dispensed. 

The  property  of  this  oil  of  solidifying  at  a  low  temperature  is 
used  in  the  official  te.st  to  indicate  its  purity.  Oil  of  fennel  consists 
of  a  terpene,  CioHje,  and  the  constituent  which  solidifies,  anethol, 
C10H12O. 

Official  Description. — A  colorlc.'.i  or  pale  yellow  liquid. 

Odor,  Taste,  and  Reaction. — Characteristic,  aromatic  odor  of  fennel;  sweetish,  mild,  and 
spicy  tiistc.     An  alcoholic  solution  is  neutral  to  litmus  paper. 

Specific  Gravity.— 0.953  to  0.973  at  2.5°  V.  (77°  F.). 

Solubility. — Almhol.  In  an  equal  volume,  the  solution  being  neutral  to  litmus  paper;  also 
"ijulile  in  10  volumes  or  less  of  80  percent,  alcohol. 

Tests  for  Identity. — When  tested  ncc^rding  to  the  following  method,  the  congealing  point  of 
Oil  "1  ImiiiicI  should  not  be  below  —.3*  C.  (2fi.fi°  F.). 
Transfer  about  10  Cc.  of  the  Oil  to  a  test-tube  placed  in  a  freezing  mi.xture  ;  in-'ert  a  ther- 
mometer at  once  into  the  Oil,  and  allow  it  to  rcimiin  undisturbed  until  its  temperature 
ha.s  fallen  to  about  —5°  C.  (23°  F.).  Induce  crystnlliziiticn  cither  by  rubbini;  the  inner 
wall  of  the  test-tube  with  the  thermometer  or  by  the  addition  of  a  iiarlb'lc  of  solid 
anethol,  and  stir  continuously  during  the  s.ilidiliciition  of  the  (»il.  The  liighe.st  tem- 
perature ri:i<he<l  duriu','  the  cVysliillization  is  regarded  as  the  ccmgenling  point. 

Impurities  and  Tests  for  Impurities. — Somr  vulntih  nth  mntniniiuj  jthmnh.  An  alcoholic 
solution  of  (til  of  Fennel  is  neutral  to  litmus  paper,  and  is  not  colored  by  the  addition 
of  a  drop  of  ferric  chloride  T.S. 

Uses. — It  is  used  in  the  coniixtiiiKl  powder  of  glycyrrhiza  and  the 
compound  spirit  of  jiiiiii>cr.      Dose,  lliirc  niinins  (0.2  Cc). 

Official  Preparation 

Aqua  Fcrniculi  Made  by  adding  2  Cc.  of  oil  of  fennel  to  15  Gm.  of  purified  talc  and  filtering 

Fennel  Water  it  with  1000  Cc.  of  distilled  water  (see  page  277) 
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CORIANDRUM.  U.S.    Coriander 
[Coriander  Seed] 

The  dried  ripe  fruit  of  Corkindrum  nutivum  Linn6  (Fani.  Vmhelliferx). 

Nearly  globular,  brownish-yellow,  smooth,  4  to  5  Mm.  in  diameter,  crowned 
with  the  calyx  teeth  and  a  short  stylopodium  ;  mericarps  usually  united,  each 
with  five  prominent,  straight  primary  ribs  and  four  indistinct  seciondary  ribs,  the 
inner  surface  deeply  concave  and  with  two  oil-tubes  ;  odor  and  taste  agreeably 
aromatic. 

This  fruit  furnishes  an  agreeable  aromatic  oiL  The  yield  is  about 
1  percent.  It  also  contains  about  10  perceut.  of  fixed  oil.  Dose, 
eight  grains  (0.5  Gm.). 

OLEUM  CORIANDRL  U.S.    Oil  of  Coriander 

A  volatile  oil  distilled  from  Coriander.  It  should  be  kept  in  well-stoppered, 
amber-colored  bottles,  in  a  cool  place,  protected  from  light. 

This  oil  is  composed  principally  of  CioHiaO. 

Official  Description. — A  colorless  or  slightly  yellow  liquid. 

Odor  and  Taste. — Characteristic,  aromatic  odor  of  coriander,  and  a  warm,  spicy  taste. 

Specific  Qravity.— 0.863  to  0.878  at  25°  C.  (77°  F.). 

Solubility. — Alcohol.     It  should  be  soluble  in   3  volumes  of  70  percent,  alcohol;  also  .soluble 

in  all  proportions  in  80  percent,  and  90  percent,  alcohol. 
Test  for  identity. — It  is  dextrogyrate,  the  angle  of  rotation  varying  from  -|-7°  to  4-14°  in  a 

100  Mm.  tube,  at  atemperature  of  25°  C.  (77°  F.). 

Uses. — It  is  officially  used  in  confection  of  senna,  compound  spirit 
of  orange,  and  syrup  of  senna.     Dose,  three  miuius  (2  Cc. ). 

SUMBUL.  U.S.    Sumbul 

[Musk-root] 

The  dried  rhizome  and  root  of  an  undetermined  plant,  probably  of  the  family 
Umbellifene. 

In  transverse  segments,  of  variable  length  and  rarely  exceeding  10  Cm.  in 
diameter  ;  externally  dusky  brown,  annulate,  longitudinally  wrinkled,  or  with  a 
smooth,  silver-gray  periderm  ;  fracture  short-fibrous,  light  yellow  or  brownish- 
yellow,  spongy,  porous,  with  numerous  brownish-yellow  resin  reservoirs,  and  ir- 
regular, easily  separable  fibres  ;  bark  about  0.5  Mm.  thick  ;  odor  strong,  umsk- 
like ;  taste  bitter. 

This  Asiatic  root  contains  about  ^  percent,  of  volatile  oil  and  about 
10  percent,  of  a  resinous  compound  having  a  musky  odor.  It  is  used 
as  a  stimulant  and  nervine.     Dose,  thirty  grains  (2  Gm. ). 

Official  Preparation 

Fluidextractum  Sumbul  Made   with   a  menstruum  of  750  Cc.  of  alcohol  and  250  Cc.  of 

Fluidextract  of  Sumbul  water  (see  page  241).     Dose,   one-half  tu  one  tluidrachm  (2 

to  4  Cc.) 

ANISUM.    U.S.     Anise 

The  ripe  fruit  of  Pimpinella  A nmtm  lAnn6  {Fam.  f^»i?W/(/Vr.T),  obtained  from 
cultivated  plants. 

Ovoid,  laterally  compressed,  4  to  5  Mm.  long ;  carpels  usually  cohering  and 
attached  to  a  slender  pedicel  ;  grayish  or  greenish-gniv  to  grayish-brown  ;  each 
with  a  flat  face  and  five  light  brown  filiform  ridges  and  about  Ki  oil-tubes  ;  odor 
and  taste  agreeable  and  aromatic. 

No  mouse-like  odor  should  be  develo})ed  when  solution  of  potassium  hydroxide 
is  poured  upon  Anise  (absence  of  coiiiuin). 

The  powder  contains  one-celled,  straiglit  or  curved,  non-secreting  hairs,  which 
vary  from  0.025  to  0.100  Mm.  in  length. 
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This  fruit  coutaius  about  2  percent,  of  volatile  oil  and  3  percent, 
of  fixed  oil.  It  is  a  useful  carminative  and  stimulant.  Dose,  eight 
grains  (0.5  Gm.). 

OLEUM   ANISI.  U.S.    Oil  of  Anise 

A  volatile  oil  distilled  from  Anise  or  from  the  fruit  of  Star  Anise,  Illicium  verum 
Hooker  til iua  (Fam.  M(i(/ii<)liace:e).  It  sliould  be  kept  in  well-stoppered,  amber- 
colored  bottles,  protected  from  light,  and,  if  it  has  separated  into  a  li(|uid  and  a 
solid  portion,  it  should  be  completely  liquefied  by  warming,  and  then  well  shaken, 
before  being  dispensed. 

Official  Description. — A  colorless  or  pale  yellow,  thin,  and  strongly  refractive  liquid. 

Odor,  Taste,  and  Reaction. — Characteristic  odor  of  ani.se;  sweetish,  mildly  aromatic  ta.ite; 
neutral   reaction. 

Specific  Qravity.— 0.975  to  0.988  at  25°  C.  (77°  F.). 

Solubility. — Alcohol.     Soluble  in  an  equal  volume,  forming  a  clear  solution,  also  in  5  volumes 
of  90  percent,  alcohol. 

Tests  for  Identity. — When  tested  according  to  the  following  method,  the  congealing  point 
of  Oil  of  Anise  should  not  be  below  15°  C.  (59°  F.). 
Tran.«fer  about  10  (,'c.  of  the  Oil  to  a  test-tube,  placed  in  water  cooled  with  ice  ;  insert  a 
thermometer  at  once  into  the  Oil,  and  allow  it  to  remain  undisturbed  until  its  tempera- 
ture has  fallen  to  about  6°  C.  (42.8°  F.).  Induce  crystallization  either  by  rubbing  the 
inner  wall  of  the  test-tube  with  the  therinoiiictcr,  or  by  the  addition  of  a  particle  of  solid 
ancthol,  remove  the  test-tube  from  the  bath,  and  stir  continuously  during  the  solidifica- 
tion of  the  Oil. 
The  highest  temperature  reached  during  the  crystallization  is  regarded  as  the  congealing 
point. 

Impurities  and  Tests  for  Impurities. —  Oil  of  fennel,  etc.     The  oil  should  be  lajvogyrate,  the 
angle  of  rotation  being  up  to — 2°  in  a  100  Mm.  tube,  at  a  temperature  of  25°  C.  (77°  F.). 
Petroleum,  of  moat  fij-ed  oi'h,  and  of  oil  of  turpentine.     Soluble  in  an  equal  volume  of  "alco- 
hol forming  a  clear  solution,  also  in  5  volumes  of  90  percent,  alcohol. 
Sotne  volatile  oilx  contuininr/  phenols.     An   alcoholic  solution  of  Oil  of  Anise  is  neutral  to 
litmus  paper,  and  should  not  assume  a  blue  or  brownish  color  on  the  addition  of  a  drop 
of  ferric  chloride  T.S. 
Alcohol.     When  the  Oil  is  shaken  with  water  in  a  narrow  graduated  cylinder,  its  volume 
should  not  be  diminished. 

Oil  of  Illicium  (Star  Anise)  has  the  same  properties  as  the  oil  from 
Pimpinella  Anisum.  It  consists  of  a  small  quantity  of  a  hydrocar- 
bon, (loHie,  but  mainly  of  anethol,  CioHjaO,  which  is  present  in  two 
mo(lifications,  one  solid  at  ordinary  temperatures  aiuf  heavier  than 
water  (anise  camphor,  solid  ancfliol),  the  other  litpiid  and  more  volatile 
(liquid  anethol).  Anethol  is  the  chief  constituent  of  the  oils  of  anise, 
star  aniseed,  and  fennel.  Oil  of  anise  is  ^iven  in  the  <lose  of  thrtM:^ 
iiiiniins  (0.2  Cc),  and  is  an  ingredient  in  c()ni])()und  si)irit  of  orange, 
compound  syrup  of  sarsaparilla,  camphoiated  tincture  of  opium, 
troches  of  glycyrrhiza  and  opium,  and  the  following. 

Official  Preparations 

Aqua  Anisi  Made  by  adding  2  Cc.  of  oil  of  anise  to  15  (Jm.  of  jiurified  talc  and  filtering 

Anise  Water  with  distilled  water  until  1000  Cc.  are  obtained  (see  page  275) 

Spiritus  Anisi  Made  by  mixing  100  Cc.  of  oil  of  anise  with  900  Cc.  of  alcohol  (see  page 

Spirit  of  Aniso  .'{It).     Dose,  thirty  minims  to  one  fluidrachm  (2  to  4  Cc.) 

Unofficial  Volatile  Oils  and  Plants  of  the  Umbelliferee 

Ancthum  (iraveolcns  An  umbelliferous  fruit,  indigenous  to  Southern  Europe 

Dill 
Oleum  Anethi  An  oxygenate<l  oil.     The  vicld  is  about  4  percent. 

Oil  of  Dill 
Angelica  The  root  of  several  .«i)pcies  of  .ini/ilicn,  grown  in   Europe  and 

Angelica  Root  America 

Oleum  AngelicBB  A  yellowish,  volatile  oil.     The  yield  is  about  i  percent. 

Oil  of  Angelica 
Carota  The  fruit  (if  /Imirns  fnrotn,  indigenous  to  Northern  .Asia 

Carrot  Fruit 
Oil  of  Carrot  An  oxygenated  oil 
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Unofficial  Volatile  Oils  and  Plants  of  the  (Jmbclliferse— Conttnuec/ 

Oicuta  The  herb  of  Cicutn  virona,  fouud  in  Northern  Canada 
Water  Hemlock 

Cuminum  The  fruit  of  Cuminun  Cymiuum,  indigenous  to  Egypt 
Cumin 

Oil  of  Cumin  Consists  of  several  hydrocarbons.     The  yield  is  about  J  percent. 

Ileracleum  From  Heracleum  IniKtiiim,  grown  in  the  United  States.     It  con- 
Cow  Parsnip  (Masterwort)         tains  a  volatile  oil,  resin,  etc. 

Illicium  The  fruit  of  Illicium  verum  Hooker  filius  (Fam.  Magnoliacece). 

Star  Anise.  (Containinj;  about  5  percent,  of  a  volatile  oil  nearly  identical 

U.  S.  P.  1890  with  the  oil  of  anise) 

Levisticum  The  root  of  Lecintirum  officinale,  indi<;enous  to  Southern  Europe. 

Lovage  It  contains  soft  and  pungent  resins 

Petroselinum  The  root  of  I',  sativum,   indigenous  to  Europe.     It  contains  a 

Parsley  volatile  oil  andapiin,  C:>4H280i3 

Oil  of  Parsley  A  colorless  or  yellowish,  volatile  oil,  sp.  gr.  1.01  to  1.14.     The 
yield  is  about  Ij  percent. 

Phellandrium  The  fruit  of  (Jinanthe  I'hellandrium,  grown  in  Europe.     It  con- 
Water  Fennel  tains  about  IJ  percent,  of  volatile  oil  and  resins 

Official  Aromatic  Products,  with  their  Volatile  Oils 

CINNAMOMUM   SAIQONICUM.  U.S.     Saigon  Cinnamon 

The  bark  of  an  undeterininetl  species  of  f'innamoinum  (Fam.  Lauraceie). 

In  (juills  about  15  Cm.  long,  and  10  to  15  Mm.  in  diameter,  the  bark  2  or  3  Mm. 
thick  ;  outer  .surface  gray  or  light  grayish-brown  with  wiiitish  patches,  more  or 
less  rough  from  numerous  warts  ami  some  transverse  ridges  and  fine  longitudinal 
wrinkles  ;  the  inner  surface  cinnamon-brown  or  dark  brown,  granular,  and  slightly 
striate  ;  fracture  short,  granular,  in  the  outer  layer  cinnamon-colored,  having  near 
the  cork  numerous  whitish  striie  forming  an  almost  uninterrupted  line;  odor 
agreeably  aromatic  ;  taste  sweet,  warmly  aromatic,  somewhat  astringent. 

CINNAMOMUM   ZEYLANICUM.  U.S.    Ceylon  Cinnamon 

The  inner  bark  of  the  shoots  of  Oinnamomum  zej/l(tnirtim  Breyne  (Fam.  Lauracese). 

Long,  closely  rolled  quills,  composed  of  eight  or  more  thin  layers  of  bark  ;  pale 
yellowish-brown  ;  outer  surface  smooth,  marked  with  wavy  lines  of  bai5t-bundles  ; 
inner  surface  striate  ;  fracture  short-splintery  ;  odor  agreeably  aromatic  ;  taste 
sweet  and  warmly  aromatic.  The  yield  of  ash,  when  incinerated,  should  not  be 
over  4  percent. 

Ceylon  and  Saigon  cinnamon  owe  their  virtues  to  a  volatile  oil. 
There  are  also  pi-esent  tannin,  mamiite,  niucilagc,  sugar,  etc.  The 
tannin  present  often  causes  a  tiuidextract  of  cinnamon  to  gelatinize 
through  its  alteration.  Six  official  preparations  contain  Saigon  cin- 
namon :  aromatic  powder,  compound  tincture  of  cardamom,  com- 
pound tincture  of  gambir,  compound  tincture  of  lavender,  aromatic 
tincture  of  rhubarb,  and  wine  of  opium,  and  in  one  it  is  the  sole 
active  ingredient. 

Official  Preparation 

Tinctura  Cinnamoini  Made  by  i)crcoliiting  200  (Jin.  of  powdered  Saigon  cinnamon  with 

Tincture  of  Cinnamon  sufficient  menstruum,  composed  of  675  Cc.  of  alcohol,  250  Cc.  of 

water,  ami  75  Cc.  of  glycerin,  to  obtain  1000  Ce.  (see  page  350). 
Dose,  thirty  minims  to  two  lluidrachms  (2  to  4  Cc.) 

OLEUM  CINNAMOMI.  U.  S.    Oil  of  Cinnamon     Oil  of  Cassia 

A  volatile  oil  distilled  from  Cassia  Cinnamon  (Fam.  L<nintrt\r),  yieMing,  when 
assayed  by  the  process  given  b<'Iow,  not  les.s  than  75  jiercent.,  bv  volume,  of  cin- 
namic  aldehyde.  It  should  be  kept  in  well-stoppered,  amber-cofored  bottles,  in  a 
cool  place,  j)rotected  from  light. 

There  are  two  oils  of  cinnamon  in  commerce  ;  one  procured  from 
the  Ceylon  cinnamon,  the  other  from  the  Chinese  cinnamon.     The 

52 
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latter  (oH  of  cassia)  is  now  the  only  oflBcial  one.  There  is  no  essen- 
tial (litference  in  the  two  oils,  and  that  of  the  Chinese  cinnamon,  as 
mnch  the  cheaper  and  more  abundant  of  the  two,  will  probably  con- 
tinue to  be  generally  employed,  notwithstanding  the  fact  that  the 
Ceylon  product  has  the  finer  flavor.  The  quality  of  oil  of  cinna- 
mon has  been  greatly  improved  through  the  publication  by  Schim- 
mel  &  Co.  of  good  tests  for  detecting  adulterations. 

Official  Description. — A  yellowish  or  brownish  liquid,  becoming  darker  and  thicker  by  age 
and  exposure  to  the  air. 

Odor  and  Taste. — Characteristic  odor  of  cinnaiuon,  and  a  sweetish,  spicy,  and  burning  taste. 

Specific  Gravity.— 1.045  to  1.055  at  25°  C.  (77°  F.). 

Solubifity. — Altuhol.     In  2  volumes  of  70  percent,  alcohol. 

Tests  for  Identity. — When  shaken  with  a  saturated  solution  of  sodium  bisulphite,  it  solidi- 
ties to  a  crystalline  ma.ss. 
If  4  drops  of  the  Oil,  contained  in  a  test-tube,  be  cooled  to  0°  C.  (32°  F.),  and  then  shaken 

with  4  drops  of  fuming  nitric  acid,  crystalline  needles  or  plates  will  be  formed. 
The  Oil   (or  if  it  be  dark,  its  distillate)  should  be  optically  almost  inactive;  it  should  not 
be  more  than  1°  dextrogyrate  or  hi'vogyrate  when  viewed  through  a  100  Mm.  tube. 

Impurities  and  Tests  for  Impurities. — Liad  and  copper.  If  a  portion  of  the  Oil  be  shaken 
with  hydrogen  sulphide  T.S.,  it  should  not  assume  a  dark  color. 
Pelro/emii  and  ronin.  If  1  Cc.  of  the  Oil  be  mi.xed  with  3  Cc.  of  a  mi.xture  of  3  volumes 
of  alcohol  and  1  volume  of  water,  a  clear  solution  should  result;  and  if  to  this  solution 
there  be  gradually  added  2  Cc.  of  a  saturated  solution  of  lead  acetate  in  a  mi.\ture  of  3 
volumes  of  alcohol  and  1  volume  of  water,  no  precipitate  should  be  produced. 

Assay  for  Cinnamic  Aldehyde. — Introduce  into  a  flask  with  a  long  graduated  neck  (cassia- 
flask),  by  means  of  a  measuring-pipette,  10  Cc.  of  the  Oil  of  Cinnamon,  add  10  Cc.  of  a  30 
percent,  solution  of  sodium  bisulphite,  shako  the  flask,  and  heat  it  in  a  water-bath  con- 
taining boiling  water  until  the  contents  are  liciuefied  ;  add  successive  portions  (10  Cc. 
each)  of  the  bisulphite  solution,  shaking  and  heating  as  before,  after  each  addition,  until 
the  flask  is  three-fourths  tilled,  (^ontinuo  to  heat  it  in  the  water-bath  until  the  odor  of 
cinnamic  aldehyde  is  no  longer  perceptible,  cool  the  flask  to  about  25°  C.  (77°  F.),  and 
add  enough  of  the  bisulphite  .solution  to  raise  the  lower  limit  of  the  oily  layer  to  the  zero 
mark  of  the  scale.  The  residual  liquid  should  not  measure  more  than  2.5  Cc,  correspond- 
ing to  at  least  75  percent.,  by  volume,  of  cinnamic  aldehyde. 

Oil  of  Ceylon  cinnamon  has  a  slightly  acid  reaction.  Specific  grav- 
ity between  1.024  and  1.040.  It  is  readily  soluble  in  alcohol,  and 
contains  between  65  and  75  i)ercent.  of  cinnamic  aldehyde  and  from 
4  to  8  percent,  of  eugenol.  When  cooled  to —10°  iS.  (14°  F.)  it 
remains  dear,  but  at  a  lower  temperature  a  solid  portion  separates 
from  it.  Oil  of  Chinese  cinnamon  (oil  of  cassia)  has  similar  proper- 
ties, the  marked  difference  being  that  its  specific  gravity  is  be- 
tween 1.045  and  1.055,  the  aldehyde  content  Ix'ing  75  percent,  or 
above,  and  that  it  contains  no  eugenol.  Tlie  odor  and  taste  are  not 
quite  so  agreeable  as  that  of  the  Ceylon  variety. 

With  the  exception  of  quite  small  (juantities  of  hydrocarbons,  oil 
of  cinnamon  couHintH  of  citniamir  ahlchj/th',  CgHaO,  which  by  moderate 
oxidation  yiehls  the  ('<)rr('S])()ii(ling  cinnamic  acid,  CelleOa,  but  by 
more  energetic  oxidation  yi<'Ids  bcii/oic  acid,  C7He(>a- 

Oil  of  Ci'vlon  ciiiiiaiiiou  wlini  not  very  frcsli  contains  cinnamic  acid 
in  snflicicnt  (jiiantity  to  gi\('  a  jH'rmanent  cloudiness  to  cinnamon 
water  made  IVom  it.  Dose,  one  minim  (0.05  Cc. )  Oil  «>f  cinnamon 
is  an  ingredient  in  aromntic  siilplmric  acid,  and  is  used  in  the  fol- 
lowing : 

Official  Preparations 

Aqua  Cinnaniomi  Made  by  adding  2  Cc.  of  oil  of  cinnamon  to  15  (Jin.  of  purified  tale 

Cinnamon  Water  and   filtering  with  distilled  water  until  1000  Cc.  are  obtained  (see 

])age  275) 

Spiritus  Cinnamoini  Made  by  mixing  10  Cc.  of  oil  of  cinnamon  with  90  Cc.  of  alcohol  (.see 

Spirit  of  Cinnamon  I»»Ki'  315).     I)o8e,  ten  to  thirty  minim.s  (0.(?  to  2  Cc.) 
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CINNALDEHYDUM    U:S.    Cinnamic  Aldehyde 

C9H8O  =  13L07 

[Synthetic  Oil  of  Cassia] 

An  aldehyde  obtained  from  Oil  of  Cinnamon  or  prepared  synthetically,  contain- 
ing not  less  than  95  percent,  of  pure  Cinnamic  Aldehyde  [Cells.CH  :CH.COH]. 
It  is  nearly  identical  with  the  oil  distilled  from  Cassia  Cinnamon,  and  should  be 
kept  in  small,  amber-colored,  well-stoppered  bottles. 

Preparation. — This  liquid  is  found  in  both  oil  of  cassia  and  oil  of 
Ceylon  cinnamon,  and  can  be  separated  by  treatment  with  solution  of 
sodium  sulphite.  It  may  also  be  made  synthetically  by  saturating  a 
mixture  of  acetaldehyde  and  benzaldehyde  with  hydrochloric  acid 
gas.     It  was  introduced  into  the  U.  S.  P.  (8th  Eev.). 

Official  Description. — A  colorless  liquid.     Optically  inactive. 

Odor  and  Taste. — Cinnamon-like  odor  ;  burning,  aromatic  taste. 

Specific  Gravity.— About  1.047  at  25°  C.  (77°  F.). 

Solubility. —  Water.  Sparingly. 
Alciihol.  In  all  proportions. 
Other  Holrentn.     In  all  proportions  in  ether  and  fi.xcd  and  volatile  oils. 

Tests  for  identity.— It  boil.s  at  about  250°  C.  (482°  F.),  with  partial  decomposition. 

Cinnamic  Aldehyde  .should  partially  solidify  when  the  temperature  is  reduced  by  a  freezing 
mixture  of  ice  aud  salt,  and  should  melt  again  at  — 7.5°  C.  (16.5    1'.). 

Impurities  and  Tests  for  Impurities. — Chlorinntrd proHintx.  II' the  looped  end  of  a  piece 
of  clean  copper  wire  be  held  in  a  non-luminous  flame  until  it  glows,  then  cooled,  and  the 
loop  dipped  into  Cinuamic  Aldehyde,  ignited,  and  held  so  that  the  liquid  burns  outside 
of  the  tlame,  then  if  the  loop  be  slowly  brought  in  contact  with  the  lower  outer  edge  of 
the  tlame,  no  green  tinge  sliould  be  discernible. 

Assay. — Introduce  into  a  counterpoised  150  Cc.  flask,  by  means  of  a  pipette,  12  drops  of  Cin- 
namic Aldehyde,  and  note  the  e.xact  weight ;  add  5  Cc.  of  distilled  water  and  a  few  drops 
of  rosolic  acid  T.S.,  and  then  neutralize  the  solution  exactly  by  the  cautious  addition 
of  tenth-normal  sodium  hydroxide  \\S.  Add  50  Cc.  of  a  solution  of  sodium  sulphite 
(1  in  5),  and  immerse  the  flask  in  a  water-bath  containing  boiling  water.  From  a 
burette  add  just  suflicient  half-normal  hydrochloric  acid  V.S.  to  maintain  the  neutrality 
of  the  mixture,  keeping  the  flask  continuously  heated  and  frequently  agitated,  and 
adding  a  drop  or  two  of  rosolic  acid  T.S.  When  a  permanent  condition  of  neutrality  is 
reached,  note  the  number  of  cubic  centimeters  of  the  half-normal  hydrochloric  acid  V.S. 
consumed.  Carry  out  a  blank  test  identical  with  the  foregoing,  except  that  the  Cinnamic 
Aldehyde  is  omitted,  and  note  the  amount  of  half-normal  hydrochloric  acid  V.S.  con- 
sumed 
Subtract  the  number  of  cubic  centimeters  required  in  the  blank  test  from  the  number  re- 
quired in  the  original  test;  each  Cc.  of  this  difference  corresponds  to  0.0.'?3  Gm.  of  Cin- 
namic Aldehyde.  To  find  the  percentage,  multiply  the  above  difference  by  0.033  and 
the  product  by  100,  and  divide  by  the  weight  of  the  Cinnamic  Aldehyde  taken. 

Uses. — Cinnamic  aldehyde  is  used  to  replace  oil  of  cinnamon  in 
making  cinnamon  water  and  spirit  of  cinnamon,  and  as  a  flavoring 
agent.  Its  odor  is  not  equal  to  that  of  the  finest  oil  of  cinnamon  made 
from  cassia,  but  as  the  latter  is  often  grossly  adulterated,  and  cinnamic 
aldehyde  can  be  easily  obtained  of  good  quality,  it  has  come  into  use. 
The  dose  is  one  minim  (0.05  Cc. ). 


CARYOPHYLLUS.  U.S.    Cloves 

The  dried  flower  buds  of  Knf/oiia  arnntatirn  (Linne)  O.  Kuntze  (Fam.  }f;irtnri',r). 

About  15  Mm.  Ion":,  brownish-black,  consisting  of  a  ptein-like,  solid  calyx-tube, 
obscurely  four-angled  and  graiuilar  rougliencd,  terminated  by  four  teeth,  and  sur- 
mounte(l  by  a  globular  head,  consisting  of  four  petals,  which  cover  numerous 
curved  stamens  and  one  style ;  odor  strongly  aromatic  ;  tiusto  pungent  and 
aromatic,  followed  by  slight  numbness. 

Cloves  should  not  float  in  a  horizontal  position  on  water. 

The  powder  contains  few  or  no  starch  grains  or  stone  cells.  .\sh  not  more  than 
8  percent. 
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Cloves  contain  about  16  percent,  of  volatile  oil,  10  percent,  of 
tannin,  caryopJnjIliUj  (loHieO,  a  crystalline  principle,  and  eugenin, 
C10H12O2,  also  crystalline.  It  is  used  as  an  aromatic  in  three  official 
preparations  :  compound  tincture  of  lavender,  aromatic  tincture  of 
rhubarb,  and  wine  of  opium.     Dose,  four  grains  (0.25  Gm.). 

OLEUM  CARYOPHYLLI.  U.  S.    Oil  of  Cloves 

A  volatile  oil  distilled  from  Clove?,  yielding,  when  assayed  by  the  process  given 
below,  not  less  than  80  percent.,  by  volume,  of  eugenol.  It  should  be  kept  in  well- 
stoppered,  amber-colored  bottles,  in  a  cool  place,  protected  from  light. 

Oil  of  cloves,  when  recently  distilled,  is  very  fluid,  clear,  and  color- 
less, but  becomes  yellowish  by  exposure,  and  ultimately  reddish- 
brown.  The  oil  of  cloves  consists  of  two  distinct  oils,  one  lighter 
(a  terpene)  and  the  other  heavier  thaii  water.  They  may  be  sepa- 
rated by  distilling  the  oil  from  a  solution  of  jiotassium  hydroxide. 
The  lighter  comes  over,  the  heavier  remains  combined  with  the  potas- 
sium hydroxide,  from  which  it  may  be  separated  by  adding  sulphuric 
acid  and  again  distilling.  Liffht  oil  of  cloves  is  colorless,  is  of  the 
sp.  gr.  0.918,  and  has  the  formtda  CioHie-  It  is  said  not  to  possess 
active  properties.  Heavy  oil  of  cloves  is  colorless  at  first,  but  darkens 
with  age,  has  the  odoi-  and  taste  of  cloves,  is  of  the  sp.  gr.  1.079, 
boils  at  243.3°  C.  (470°  F.),  and  forms  soluble  and  crystalli/able  salts 
with  the  alkalies.  It  consists  of  a  phenol-like  comi)ound,  eugenol 
(eugenic  acid),  C10H12O2,  which  has  been  made  official  and  is  capable  of 
conversion  into  vanillin.  The  proportion  of  eugenol  in  oil  of  cloves  is 
regarded  as  an  index  of  the  quality  of  the  oil  (see  ofiicial  assay  below). 

Official  Description. — A  colorless  or  pale  yellow,  thin  liquid,  becoming  darker  and  thicker  by 
age  and  e.\po.<ure  to  the  air. 

Odor  and  Taste. — Strongly  aromatic  odor  of  elove.i,  and  a  pungent,  .spicy  taste. 

Specific  Gravity.— 1.04n  to  l.Ofin  at  25°  C.  (77°  F.). 

Solubility. — Ah-ohol.  In  an  equal  volume,  this  solution  being  slightly  aciil  to  litmus  paper  ; 
al.so  soluble  in  about  2  volumes  of  70  percent,  alcohol. 

Tests  for  Identity. — When  shaken  with  an  equal  volume  of  a  concentrated  solution  of  potas- 
sium hyilroxide,  or  of  .-stronger  iimmonia  wiiter,  it  forms  a  semi-solid,  yellowish  mass. 
If  2  drops  of  the  Oil  be  dissolved  in  4  (V.  of  alcohol,  and  a  drop  of  ferric  chloride  T.S. 
added,  a  bright  green  color  will  be  produced  ;  and  if  the  same  test  be  made  with  a  drop 
of  diluted  ferric  ehloriile  T.S.,  prepare<l  by  diluting  the  test  solution  with  four  times  its 
volume  of  water,  a  blue  color  will  be  produceil,  which  so(m  changes  to  yellow. 

Impurity  and  Test. —  /'//.  »../.  If  1  f'c.  of  the  Oil  be  shaken  with  20  (V.  of  hot  water,  the  water 
should  show  a  scarcely  perceptible  acid  reaction  to  litmus  pajter.  If.  after  cooling,  the 
aqueous  layer  be  passed  through  a  wet  filter,  the  clear  filtrate  shnuM  yield,  with  a 
drop  of  ferric  chloride  T.S. ,  only  a  transient,  grayish-green,  but  not  a  blue  or  violet  color. 

Assay  for  Eugenol. —  Introduce  into"  a  flask  with  a  long  neck  (graduateil  in  tenths)  10  Cc.  of 
the  Oil  of  Cloves  and  100  Cc.  of  potassium  liydroxi.le  T.S..  and  sliiike  the  mixture  for 
five  minutes.  When  the  liquids  have  separated  completely,  add  suflicient  pota.ssium 
hydroxide  T.S.  to  raise  the  lower  limit  of  the  oily  layer  to  the  zero  nuirk  of  the  scale, 
and  note  the  volume  of  the  resi<lual  liquiil.  which  should  not  measure  more  than  2  Ce., 
indicating  the  presence  of  at  least  80  percent,  of  eugenol. 

Oil  of  cloves  is  largely  used  as  a  remedy  for  toothache.  It  produces 
relief  if  tlie  pain  is  caused  lyy  an  exposed  nerve,  antl  may  be  used 
by  ai)plying  a  little  upon  cotton  to  the  affected  nerve.  Ih>se,  three 
minims  (0.2  Cc. ). 

EUGENOL.  IS     Eugenol 

riolll2<>2   -      UlL'.St) 

An  unsaturated,  aromatic  phenol  [CeHslOH  )  (()CIl3).C3H54  :  3  :  1],  obtained 
from  Oil  of  Cloves  and  other  sources.  It  should  be  kept  in  well-stoppered,  am- 
ber-colored bottles,  in  a  cool  place,  protected  from  light. 
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Preparation. — Eugciiol  is  found  in  the  volatile  oils  from  cloves, 
pimeuta,  bay  leaves,  Ceylon  ciiinainou,  caiiii)lior,  ssussalVas,  iiia«soy 
bark,  cauella,  culilawau  and  others.  It  is  principally  oljt;iiiied,  how- 
ever, from  oil  of  cloves.  It  wixs  introduced  into  the  U.  S.  P.  (8th 
Rev.).  It  may  be  made  by  treating?  oil  of  cloves  with  an  exce^ss  of 
solution  of  soilium  hydroxiih;  and  shakiii<(  the  mixture  with  ether  to 
remove  terpenes.  The  aqueous  solution  of  sodium  cugenol  is  decom- 
posed by  hydrochloric  acid,  and  the  eugenol  purified  by  repeated 
washing. 

Official  Description. — A  colorless,  or  pale  yellow,  thin  liquid  ;  exposure  to  the  air  causes  it  to 

become  darker  and  thicker. 
Odor  and  Taste. — Stronj^ly  aromatic  odor  of  doves,  and  a  pungent  and  spiry  taste. 
Specific  Gravity.— From  1.066  to  l.oe^  at  2j°  C.  (77°  F.). 
Solubility. — Alcohol.     Miscible  in   all  proportions,  and  should  be  soluble  in  2  parts  of  70  per- 

Tests  for  Identity  .—Boiling  point :  251°  to  253°  C.  (483.8°  to  487.4°  F.). 
It  is  opticiilly  inactive. 

When  1  part  of  Eugenol  is  dissolved  in  12  parts  of  sodium  hydroxide  T.S.  and  18  parts  of 
water  added,  a  clear  solution  should  result,  which  becomes  turbid  when  exposed  to  the 
air. 
impurity  and  Test. — Phenol.  A  mixture  of  1  part  of  Eugenol  and  20  parts  of  hot  water 
should  redden  litmus  paper  very  slightly.  Five  Cc.  of  the  cold,  clear  filtrate  from  this 
mixture,  upon  the  addition  of  1  drop  of  ferric  chloride  T.S.,  should  show  a  transient 
grayish-green  color,  but  not  a  blue  or  violet  color. 

Uses. — Eugenol  is  coming  into  extensive  use  for  replacing  oil  of 
cloves.  It  is  used  for  similar  purposes  (see  page  820).  The  dose  is 
three  minims  (0.2  Cc. ). ' 

PIMENTA.  U.  S.    Pimenta 

[Allspice     Pimento] 

The  dried,  nearly  ripe  fruit  of  Pimenta  offichutlis  Lindley  (Fam.  Myrtacese) . 

Subglobular,  5  to  7  Mm.  in  diameter,  (-rowned  with  a  short,  4-parted  calyx  and 
a  .short  style,  or  their  remnants  ;  externally  dark  brown  ;  ])eri(arp  l)rittle,  about  1 
Mm.  thick,  glandular-punctate  ;  2-celled,  each  cell  containing;  one  reddish-brown, 
plano-convex,  slightly  reniform  seed  ;  odor  and  taste  peculiarly  and  agreeably 
aromatic. 

This  aromatic  fruit  contains  about  3  percent,  of  volatile  oil,  with 
tannin,  fat,  resin,  gum,  sugai',  etc.     Dose,  fifteen  grains  (1  Gm. ). 

OLEUM   PIMENT/C.  U.  S.     Oil  of  Pimenta 

[Oil  of  Allspice] 

A  volatile  oil  distilled  from  Pimenta,  yielding,  when  assayed  by  the  procesa 
given  below,  not  less  than  65  percent.,  by  volume,  of  eugenol.  It  sliould  l>e  kept 
in  well-stoppered,  amber-colored  bottles,  in  a  cool  place,  protected  from  light. 

It  contains  a  terpene,  CjoHie,  and  euf/riiol,  CjoHia^gi  ^^^^  proportion 
of  which  is  used  iis  the  basis  of  the  official  as.say  process  (see  below). 

Official  Description. — A  colorless,  yellow,  orreddi.sh  liquid. 

Odor  and  Taste.  —Strong,  aromatic  odor  of  allspice  ;  pungent,  spicy  taste. 

Specific  Gravity.— 1.028  to  1.04,s  at  25°  (\  (77°  F.). 

Solubility.— .1 /<-/(../.  Miscll.Ie  in  all  proportions  with  90  percent,  alcohol;  soluble  in  2 
volume.-*  of  70  ])erci'nt.  aleolud. 

Tests  for  identity. — When  mixed  with  an  equal  volume  of  a  concentrated  solution  of  sodium 
hydroxide,  it  Inriiis  a  semi-solid  mass. 

.<S8ay  ior  Eugenol.  Introduce  into  a  flask  with  a  long  neck  (graduated  in  tenths)  10  O.  of 
the  Oil  cif  Pimenta  and  100  ("e.  of  ])otassium  hydroxide  T.S.,  and  shake  the  mixture  for 
five  minutes.  When  the  lifiiiids  have  se|)Hrated  completely,  aild  sufficient  potassium 
hydroxide  T.S.  to  raise  the  lower  limit  of  the  oily  layer  to  the  /.oro  mark  of  the  scale,  and 
note  the  volume  of  rcsiclual  liquid,  which  should  not  measure  more  than  3.5  Co.,  indi- 
cating the  presence  of  at  least  65  percent,  of  eugenol. 
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Uses. — It  is  used  as  an  ingredient  in  spirit  of  myrcia  or  artificial 
bay  rum,  which  was  formerly  official.     Dose,  three  minims  (0.2  Cc). 

VANILLA.  U.S.    Vanilla 

The  cured,  full  grown,  but  immature  fruit  of  ]'aHilla  plunifolia  Andrews  (Fam. 
Orch  iddct'n) . 

Linear,  narrowed,  and  bent  or  hooked  at  the  rather  oblique  base,  about  15  to  25 
Cm.  long  and  about  7  Mm.  thick  ;  externally  blackish-brown,  longitudinally 
wrinkled,  glossy,  frequently  covered  with  an  etHorescence  of  vanillin  in  acicular 
crystals,  flexible  and  tough,  1-celled,  containing  a  blackish-brown  pulp  and 
numerous  minute,  blackish,  ovoid  and  flattened  seeds  ;  odor  and  taste  characteristic 
and  very  agreeable. 

This  valuable  drug  contains  a  trace  of  a  volatile  oil,  10  percent,  of 
fixed  oil,  resin,  sugar,  etc.,  and  vanillin,  CaHgOg,  which  is  the  aldehyde 
of  methylprotocatechuic  acid,  and  is  now  official.    (See  Vanillinum. ) 

The  agreeable  odor  and  taste  of  ' '  vanilla  bean' '  is  due  to  a  fer- 
mentation occurring  during  the  curing  process  ;  the  fruit  when  first 
plucked  from  the  j^lant  has  little  odor  or  taste. 

Official  Preparation 

Tinctura  VanilUe  Made  by  macerating  100  (Jm.  of  vanilla  with  500  Cc.  of  a  mi.xture  of 

Tincture  of  Vanilla  650  Cc.  of  alcohol  and  350  Cc.  of  water,  draining  and  reserving  the 

macerate,  beating  the  residue  with  200  Gm.  of  sugar,  and  perco- 
lating with  the  reserved  liquid  and  sufficient  menstruum  to  make 
1000  Cc.  (see  page  otiO) 

VANILLINUM.  U.S.    Vanillin 

CsHsOa^^  150.92 
Methylprotocatechuic  aldehyde  [CeH3.OH.OCiI3.COH  4:3:1],  occurring  natu- 
rally in  vanilla,  or  made  artificially  from  several  orthodihydroxybenzene  deriva- 
tives. 

Preparation. — Vanillin  may  be  obtained  from  vanilla,  which  con- 
tains from  2  to  3  percent.  It  is  also  found  in  many  substances,  and  in 
the  tissues  of  certain  plants,  in  crude  beet  sugar,  Jispaiagus,  and  even 
in  asafetida.  The  vanillin  of  commerce  is  made  aitificially,  and,  while 
chemically  identical  with  the  i)roduct  oblaincd  IVom  the  "vanilla 
bean,"  owing  to  the  fact  that  vanilla  contains  other  odorous  jiroducts, 
"extract  of  vanilla,"  made  from  vanillin,  never  e(|uals  in  Havor  the 
preparation  in  which  vanilla  alone  is  us«'d.  Vanillin  is  made  syntheti- 
cally by  oxidi/ing  either  conifcrin  or  cugenol,  by  treating  guaiacol 
with  chloiolbiin  in  th<'  ])rcscncc  of  an  alkali,  and  by  otluT  methods. 
It  is  fr('(HU'nlly  adulterated.  Some  of  tlu- substances  which  havelx'cn 
detected  are  aeetanilide,  boric  acid,  benzoic  acid,  sugar,  acetiso- 
eugenol,  and  coumarin. 

Official  Description.— Fine,  while,  crystalline  needles. 
Odor,    I'astc,  and  Reaction. — Odor  iind  taste  nf  vanilla  ;  acid  reaction. 

Solubility.      \\,it,r.     In  alx.ut  100  jiarts  of  water  at  25°  ('.  (77°  V.),  and  in  15  parts  at  80°  C. 
(I7'ti°  F.). 
Mri,hi,l.     Enf<ily  Holuble. 

mill  !■  Hii/ri  iitM.  '  Kiisily  soluble  in  ether,  glv<'erin,  or  chldroform. 
Tests  for  Identity.— Wh(-n  h.-ntd  (..  l.eiweiii  sii"  ami  Hl°  C.  (I7t>°  and  177.S°  F.).  it  melts. 

and  at  2.S5°  C.  (545°  F.)  it  can  be  distilled  without  d< uiposilion  in  a  current  of  carbon 

dioxide,  leaving  no  residue. 
It  is  easily  soluble  in  aqueous  .solutions  of  alkali  hydroxides,  and  fn>ui  the  cnuibinations 

thus  formed  it  is  preci]iitati'(l  at  once  by  the  iKJdition  of  a<'ids. 
An  aqueous  solution  of  Vanillin  gives,  with  ferric  chloride  T.S.,  a  blue  color;   if  the  mix- 
ture he  boiled,  the  blue  color  changes  to  brown,  and  on  cooling  a  white  precipitate  of 
dihydro-divanillin  separates. 
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Vanillin  is  extracted  completely  from  its  solution  in  ether  by  shaking  with  a  saturated 
aqueous  solution  of  sodium  bisulphite,  from  which  solution  it  is  precipitated  by  the  addi- 
tion of  sulphuric  acid. 

An  aqueous  solution  of  Vanillin  will  give,  on  the  addition  of  leafl  acetate  T.S.,  a  white 
precipitate  of  a  lead  compound  of  vanillin,  soluble  in  hot  water,  and  erystaliizing,  on  cool- 
ing, in  scales. 
Impurity  and  Test. — AcetaniUfh.  On  warming  0.1  Gm.  of  Vanillin  with  concentrated  alco- 
holic solution  of  sodium  hydro.xide,  adding  chloroform  and  again  warming,  it  should  not 
give  an  odor  of  phenyl-isocyanide. 

Uses. — Vanillin  is  used  as  a  flavoring  agent.  It  is  sometimes  given 
internallv  for  dyspepsia  in  the  dose  of  one-half  to  one  grain  (0.03  to 
0.65  GmO- 

OLEUM   CAJUPUTL  T  .  S.    Oil  of  Cajuput 

A  volatile  oil  distilled  from  the  fresh  leaves  and  twigs  of  Mplalerira  Lencnrlendron 
Linn4  (Fam.  Myrlaci'^) ,  yielding,  when  assayed  by  the  process  given  below,  not 
less  than  55  percent.,  by  volume,  of  cineol.  It  should  be  kept  in  well-stoppered, 
amber-colored  bottles,  in  a  cool  place. 

This  aromatic  oil  has  a  penetrating  odor,  analogous  to  that  of  car- 
damom, and  a  warm,  pungent  taste.  Its  composition  is  CioHie-  HgO. 
It  is  termed  chemically  cajuputene  hydroxide,  or  cajuputoL  It  boils  at 
175°  C.  (347°  F. ),  and  is  freely  soluble  in  alcohol.  It  contaiua  cineol 
(eucalyptol),  and  the  official  as.say  recognizes  this  as  a  valuable  con- 
stituent. When  oil  of  cajuput  is  distilled,  a  light,  colorless  liquid  first 
comes  over,  and  afterwards  a  green  and  denser  one.  The  green  color 
has  been  ascribed  to  a  salt  of  copper  derived  from  the  vessels  in  which 
the  distillation  is  performed,  and  various  investigators  have  found 
traces  of  copper  present  in  it.  Others,  again,  have  carefully  tested 
the  green  oil  and  proved  its  absence.  A  fair  inference  is  that  the  oil 
of  cajuput  is  naturally  green,  but  that  as  found  in  commerce  it  some- 
times contains  copper,  either  accidentally  present,  or  added  with  a 
view  of  imitating  or  maintaining  the  fine  color  of  the  oil. 

Official  Description. — A  thin,  colorless  or  greenish  liquid. 

Odor,  Taste,  and  Reaction. — Peculiar,  agreeable,  distinctly  eamphoraceous  odor,  and  an 
Mrotnatic,  slightly  bitter  taste.     The  alcoholic  solution  should  be  neutral. 

Specific  Qravity.— 0.915  to  0.925  at  25°  C.  (77°  F.). 

Solubility. —  .\h-,hnl.     Misiible  in  all  proportions,  also  soluble  in  1  part  of  80  percent,  alcohol. 

Test  for  Identity. — Oil  of  Cajuput  is  laevogyrate ;  the  angle  of  rotation  should  not  exceed 
—2°  in  :i  100  Mm.  tube,  at  a  temperature  of  25°  ('.  (77°  F  ). 

Impurity  and  Test.— ro;;;,^;-.  On  shaking  5  Cc.  of  the  Oil  with  5  Cc.  of  water  containing  1 
drop  of  ililutcd  hydrochloric  acid,  a  redflish-brown  color  should  not  be  produced  in  the 
Vic\i\  liijuicl  when  separated  from  the  Oil,  if  a  drop  of  potassium  ferrocyanideT.S.  be  added. 

Assay  for  Cineol.— Introduce  into  a  beaker  a  solution  prepared  by  dissolving  10  Cc.  of  Oil  of 
Cajuput  in  50  Cc.  of  purified  petroleum  benzin  ;  immerse  the  beaker  in  a  freezing  mix- 
ture and  add  phosphoric  acid,  drop  by  drop,  with  constant  stirring,  until  the  white  magma 
of  cineol  jdiosphatc  formed,  begins  to  assume  a  yellowish  or  pinkish  tint ;  then  transfer 
the  magma  to  a  force  filter,  wash  it  with  cold  purified  petroleum  benzin,  an(l  then  dry  it 
by  pressure  between  two  porous  plates.  Transfer  the  precipitate  (cineol  phosphate)  to  a 
narrow  graduated  cylinder,  and  add  warm  water,  which  will  cause  separation  of  the 
cineol.  The  volume,  in  cubic  centimeters,  of  the  separated  oily  liquid,  multiplied  by  10, 
represents  the  volume  percent,  of  cineol. 

Uses. — Oil  of  cajuput  is  a  stimulant,  and  is  given  in  doses  of  eight 
minims  (0.5  Cc. ). 

EUCALYPTUS.  T  .S.     Eucalyptus 

The  drie<l  leaves  of  /\iiraliiptiis  <r/<il,iiliis  I^ibiliardiCre  (Fam.  Min-tarar),  collected 
from  the  older  parts  of  the  tree. 

Petiole  twisted,  2  to  .S  Cm.  long  ;  blade  lanceolatelv  8cythe-8ha|XMl,  from  15  to 
30  Cm.  long,  2  to  4  Cm.  broad,  tapering  above,  mu'wlei!  or  very  abruptly  contracted 
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at  the  oblique  base,  coriaceous,  pale  green,  pellucid-punctate  ;  venation  inconspicu- 
ous, anastomosing  near  the  entire  margin  ;  odor  aromatic  and  somewhat  camphor- 
aceous  ;  taste  aromatic,  bitter,  and  cooling. 

The  virtuevS  of  eucalyptus  leavevS  depeud  upon  a  volatile  oil  which 
should  contain  about  50  percent,  of  eucalyptol.  There  are  also  pres- 
ent resin,  tannin,  chlorophyll,  fatty  acid,  etc.  The  leaves  are  used 
£U3  a  stimulant,  febrifuge,  or  astringent.     Dose,  thirty  grains  (2  Gm.). 

Official  Preparation 

Fluidextractum  Eucalj'7)ti  Made  hy  percolatini;  Eucalyptus  with  3  parts  of  alcohol  and 

Fluidextract  of  Eucalyptus  1  part  of  water  (see  page  395).      Dose,  ten  to  forty  minims 

(0.6  to  2.4  Cc.) 

OLEUM  EUCALYPTL  U.S.    Oil  of  Eucalyptus 

A  A'olatile  oil  distilled  from  the  fresh  leaves  of  Eucalyjitus,  rectified  by  steam 
distillation,  and  yielding,  when  assayed  by  the  process  given  below,  not  less  than 
50  percent.,  by  volume,  of  cineol  (eucalyptol).  It  should  be  kept  in  well-stop- 
pered, amber-colored  bottles,  in  a  cool  place,  protected  from  light. 

The  valuable  portion  of  this  oil  consists  of  euccdyptol,  CiqHibO, 
which  is  very  soluble  in  alcohol  ;  there  are  also  present  two  terpenes, 
CioHi4,CioHi6.  The  proportion  of  eucalyiJtol  (cineol)  is  recognized 
as  a  useful  test  for  the  quality  of  the  oil  (see  official  assay  below). 

Official  Description. — A  colorless  or  pale  yellow  liquid. 

Odor,  Taste,  and  Reaction. — Characteristic,  aromatic,  somewhat  camphoraceous  odor,  and  a 
pungent,  spicy,  and  cooling  taste.  Its  alcoholic  solution  should  be  neutral  to  litmus 
paper. 

Specific  Gravity.— 0.905  to  0.925  at  25°  C.  (77°  F.). 

Solubility. — Almhol.     In  all  proportions;  also  soluble  in  .3  volumes  of  70  percent,  alcohol. 

Test  for  Identity. — It  is  dextrogyrate,  the  angle  of  rotation  being  not  more  than-|-10°  in 
a  100  Mm.  tube,  at  a  temperature  of  25°  C.  (77°  F.). 

Impurities  and  Tests  for  Impurities. — EucdlypUm  oih  canfniuing  mwh  phellondreve.  If  2 
Cc.  of  the  Oil  be  mixed  with  4  ('<•.  of  glacial  acetic  acid,  and  3  Co.  of  a  saturated,  aque- 
ous solution  of  so<liuin  nitrite  be  gradually  added,  the  mixture,  when  gently  stirred, 
should  not  form  crystals  of  phellandrene  nitrite. 

Assay  for  Cineol. — Introduce  into  a  beaker  a  solution  prepared  by  dissolving  10  Cc.  of  Oil  of 
Eucalyptus  in  50  Cc.  of  purified  petroleum  ben/.in  ;  immerse  the  beaker  in  a  freezing 
mixture  an<i  add  phosphoric  acid,  drop  by  drop,  with  (H)nstant  stirring,  until  the  white 
magma  of  cineol  phosphiite  formed,  begins  to  assume  a  yellowish  or  pinkish  tint ;  then 
transfer  the  magma  to  a  force  filter,  wash  it  with  cold  purified  petroleum  benzin,  and 
then  dry  it  by  pressure  between  two  jiorous  plates.  Transfer  the  precipitate  (cineol 
phosphate)  to  a  narrow  graduated  cylinder,  and  aild  warm  water,  which  will  cause  sepa- 
ration of  the  cineol.  The  viduine,  in  cubic  (  ciitinictcrs,  of  the  separated  oil,  multiplied 
by  10,  represents  the  volume  percent,  of  cineol  (eucalyptol).  This  should  correspond  to 
the  properties  and  tests  given  under  Eucalyptol. 

Uses. — Oil  of  eucalyptus  is  used  as  a  stimulant  in  doses  of  eight 
minims  (0.5  Cc).  Encalyj)!*)!  is  rit'(|iiciilly  pretV'rred  to  it  (see  page 
824). 

EUCALYPTOL.  U.S.     Eucalyptol 

CiolIisO^-- 152.98 

[Cineol] 

An  organic  oxide  (cineol) ,  obtainerl  from  the  volatile  oil  of  Eucahmtus  Globulua 
I.AbiIIarilirre  (Fam.  Mijrldcai'),  and  from  other  sources.  It  should  be  kept  in 
wcII-Kt/>pi)ered,  amlier-colored  lx)tMcs,  in  a  cool  place,  protected  from  light. 

Preparation. —  Fiiicalyptol  nniy  be  obtained  fi-om  many  volatile  oils, 
and  chemists  |)refer  to  call  it  cineol.  It  may  be  s«*parated  from  the 
purified  volatile  oils  by  taking  advantage  of  its  i)roperty  of  forming 
crystals  wlien  subject<'(l  to  a  low  temix-rature  ( — 1°  C.  ;  .30.2°  F.). 
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Official  Description. — A  colorless  liquid. 

Odor  and  Taste. — (,'haracteristic,  aromatic,  and  distinctly  camphoraceous  odor,  and  a  pungent, 

sfiicy,  nnd  cooiin<;  taste. 
Specific  Ciravity.— iMoiii  0.'J2I  to  0.923  at  25°  C.  (77°  F.). 
Solubility. — Alruhol.     Soluble  in  all  proportions  in  alcohol. 
Tests  for  Identity.— Hoilin^'  point :  176°  to  177°  C.  (348.8°  to  350.6°  F.). 

Eucalyptol   is  optically  inactive  (distinction  from    the  oil  of  eucnlyptut  and  many  other 

volatile  oih). 
When  exposed   to  a  temperature  somewhat  below  0°  C.  (32°  F.)  it  solidifies  to  a  mass  of 

colorless,  needle-shapeil  crystals,  which  liquefy  at — 1°  C  (30.2°  F.). 
If  1  Cc.  of  Eucalyptol  be  placed  in  a  freezing  mixture,  and  an  equal  volume  of  phosphoric 
acid  be  gradually  added,  a  solid  white  crystalline  mass  of  cineol-phosphoric  acid  should 
result,  and  if  warm  water  be  then  ailded  the  cineol  will  separate. 
If  5  Cc.  of  Eucalyptol    be  shaken    with   5   L'c.   of  sodium   hydroxide  T.S.,   it  should   not 
diminish  in  volume. 
Impurity  and  Test. — I'heudU.     Its  alcoholic  solution  should  be  neutral  to  litmus  paper,  and 
if  to  5  Cc.  of  this  solution  a  drop  of  ferric  chloride  T.S.  be  added,  there  should  not  be 
produced  a  brownish  or  violet  color. 

Uses. — Eucalyiitol  is  used  in  the  official  antiseptic  solution,  and  is 
a  stimulant  and  antiseptic.     Dose,  five  minims  (0.3  Co.). 

MYRISTICA.  U.S.    Myristica 

[Nutmeg] 

The  kernel  of  the  ripe  seed  of  Mynstica  fragrans  Houttuyn  (Fam.  Myristicacese) . 

Ovoid  or  ellipsoidal,  about  25  Mm.  long ;  externally  light  brown,  reticulately 
furrowed,  with  a  circular  scar  at  the  broad  end  ;  internally  more  or  less  mottled 
from  the  infolding  of  the  light  brown  perisperm  and  tegmeii  with  the  yellowish- 
brown  endosperm  ;  easily  cut,  the  cut  surface  having  a  waxy  lustre  ;  odor  strongly 
aromatic  ;  taste  agreeably  aromatic,  warm,  and  slightly  bitter. 

This  valuable  spice  owes  its  activity  to  the  presence  of  an  oxy- 
genated volatile  oil.  Nutmeg  contains  about  25  percent,  of  fixed  oil, 
together  with  proteids,  starch,  etc.  It  forms  one  of  the  ingredients 
in  the  following  official  preparations  :  vinegar  of  opium,  aromatic 
powder,  compound  tincture  of  lavender,  aromatic  tincture  of  rhubarb, 
and  troches  of  sodium  bicarbonate.     Dose,  eight  grains  (0.5  Gm.). 

OLEUM  MYRISTIC/G.  U.S.    Oil  of  Myristica 

[Oil  of  Nutmeg] 

A  volatile  oil  distilled  from  Myristica.  It  should  be  kept  in  well-stoppered, 
amber-colored  bottles,  in  a  cool  place,  protected  from  light. 

This  oil  consists  of  a  terpene  called  myristicene,  CioHie,  and  an 
oxygenated  portion,  C10H14O,  myristicoJ. 

Expressed  oil  of  nutmeg^  or  oil  of  mace,  is  made  by  expressing  nut- 
megs between  hot  plates,  or  macerating  them  in  carbon  disulpliitle. 
and  distilling  the  macerate.  It  is  a  fat,  having  the  composition 
C3H5 ( C14H27O2 ) 3,  myristicin. 

Official  Description. — A  thin,  colorless  or  pale  yellow  liquid. 

Odor  and  Taste. — Characteristic  odor  of  nutmeg,  and  a  warm,  spicy  taste. 

Specific  Gravity.— 0.884  to  0.924  at  25°  C.  (77°  V.). 

Solubility. —  Air,, hoi.     In  equal  volume;  also  soluble  in  3  volumes  of  90  percent,  alcohol. 

Tests  for  Identity.— oil  of  Myristica  is  dextrogyrate. 

When  2  or  3  Cc.  of  Oil  are  evaporated  on  a  water-bath,  no  residue  which  crystallizes  on 
cooling  should  be  left. 

Uses. — It  is  used  in  aromatic  .spirit  of  ammonia.  This  oil  is  very 
difficult  to  keep  and  even  if  slightly  terehinthinate  is  unfit  for  fiavor- 
iug  purposes.     Dose,  three  minims  (0.2  Cc.)- 
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SASSAFRAS.  U.S.    Sassafras 

The  dried  bark  of  the  root  of  SaxsafraK  rariifolium  (Salisbury)  O.  Kuntze 
(Syn.  <S'rr.<t,sn'/ra.'?  Sasmfraa  (Linne)  Karsten)  (Fam.  Lauracex) ,  collected  in  early 
spring  or  autumn,  and  deprived  of  the  periderm. 

In  irregular  transversely  curved,  reddish-brown  pieces,  of  variable  length  and 
0.5  to  o  Mm.  thick  ;  outer  surface  nearly  smooth  ;  inner  surface  obscurely  short- 
striate  ;  soft,  fragile,  with  a  short,  corky  fracture  ;  strongly  fragrant ;  taste  muci- 
laginous, aromatic,  and  astringent. 

This  well  known  bark  contains  volatile  oil  (safrol),  sassafrid, 
tannin,  starch,  resin,  etc.  It  is  principally  used  on  account  of  its 
aromatic  oil.  It  is  an  ingredient  in  the  compound  fluidextiact  of 
sarsaparilla,  and  is  largely  used  in  domestic  practice,  and  as  an  addi- 
tion to  proi^rietary  medicines  for  the  purpose  of  covering  the  taste  of 
disagreeable  substances.     Dose,  two  drachms  (8  Gm. ). 

OLEUM  SASSAFRAS.  U.S.    Oil  of  Sassafras 

A  volatile  oil  distilled  from  the  root,  especially  the  root  bark,  of  Sassafraft  rarii- 
fnlunn  (Fam.  Laiiracar).  It  should  be  kept  in  well-stoppered,  amber-colored 
bottles,  in  a  cool  place,  protected  from  light. 

This  oil  was  formerly  largely  produced  in  Kew  Jersey  and  Mary- 
land from  the  wood  and  bark  of  the  sassafras ;  the  yield  is  about 
2  percent.  It  consists  of  a  terpene,  CioHie  (safrene),  and  an  oxy- 
genated portion,  CioHipOa  (sofrol),  now  obtained  on  an  immense 
scale  from  oil  of  camphor.  When  treated  with  cold  nitric  acid,  it 
becomes  dark  i-ed,  and  is  finally  conveited  into  a  red  resin.  If  to  a 
few  drops  of  the  oil  a  drop  of  sulphuric  acid  be  added,  a  deep  red 
color  will  be  ])roduced  at  first,  wliich  soon  becomes  blackish. 

Official  Description. — A  yellow  or  reddish-yellow  liquid. 

Odor,  Taste,  and  Reaction. — Characteristic  odor  of  sassafras  ;  warm,  aromatic  taste. 
Specific  Gravity.— l.OiiD  to  1.07.5  at  25°  C.  (77°  F.). 

Tests  for  Identity. — The  Oil  is  dextrogyrate,  but  should  not  deviate  the  ray  of  polarized  light 
more  than  -(-4°  in  a  100  Mm.  tube,  at  a  temperature  of  25°  C.  (77°  F.). 

Uses. — Oil  of  sassafras  is  largely  used  as  a  flavoring  ag<Mit  by  con- 
fectioners. It  is  used  officially  in  compoiuid  sjrup of  sarsaparilla  and 
troches  of  cubeb.  It  may  be  given  in  the  dose  of  three  minims 
(0.2  Co.). 

SAFROLUM.  U.S.     Safrol 
CioHio()2       160.86 

The  methylene  ether  of  allyl  pynuatechol  [CeH3.C3H6.(00Cn2)  1:3:4], 
found  in  oil  of  sassafras,  cainjjhor  oil,  and  utlicr  v<>l:itilt>  oils,  purified,  if  necessary, 
by  repeated  chilling  aii<l  crystallization. 

Preparation. — Safrol  is  made  on  a  large  scale  by  chilling  at  a  low 
temperature  the  oils  of  cainiihor  and  sassafras,  and  also  some  other 
oils;  the  crystals  are  se])arated,  and  allowed  to  melt,  forming  liquid 
safrol.     It  has  also  been  made  syuthetically. 

Official  Description.— .\  colorless  or  faintly  yellow  liquid. 

Odor.— Sii-Mifriis-likc  odor. 

Specific  Qravlty.— 1.098  to  1.100  at  25°  C.  (77°  F.). 

Solubility. —  .Mriihfil.     In  about  an  equal  volume  of  8trong  alcohol,  and  In  about  30  parts  of 
70  porcc-nt.  alcohol. 
Othrr  fohriitH.     Miscil)l(>  in  all  proportions  with  other  and  chloroform. 
Te«tg  for  Identity.— lioilinfj  point  :  about  2.'?.3°  ('.  ( l.)l.l°  F.). 

It  is  ojiticaliv  innctivf.     On  cooling  to  — 20°  ('.  ( — 4°  !•'.)  or  below,  it  xolidiiies  to  a  mass 
of  cry.otalo,  which  do  not  melt  below  11°  f".  (61.8°  F.). 
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Uses. — Safrol  is  used  very  extensively  for  scenting  soaps,  and  fre- 
quently as  a  substitute  for  oil  of  sjussafras,  over  which  it  h;i.s  the 
advantage  of  being  a  definite  protluct.  It  may  be  given  in  the  dose 
of  live  minims.  (0.3  Cc. ). 


OLEUM   GAULTHERI/E.  U.  S.    Oil  of  Gaultheria 

[Oil  of  Wintergreen] 

A  volatile  oil  distilled  from  the  leaves  of  Gaullheria  procumhens  Linn6  (Fam. 
Ericacex),  rectified,  if  necessary,  Ijy  steam  distillation.  It  should  be  kept  in  well- 
stoppered,  amber-colored  bottles,  in  a  ttooi  place,  protected  from  light. 

This  oil  consists  of  a  terpene,  CioHie,  termed  gaultherilene,  and 
methyl  salicylate,  CH3.C7H5O3.  It  is  tlie  heaviest  of  all  the  volatile 
oils,  having  the  sp.  gr.  1.172  to  1.180,  When  mixed  with  concen- 
trated solution  of  sodium  or  potassium  hydroxide  it  becomes  a  solid 
ciystalline  mass,  and  the  odor  of  the  oil  is  lost.  The  reddish  color  is 
due  to  a  trace  of  iron. 

The  adulteration  with  chloroform  or  alcohol  is  shown  by  heating  it 
to  about  80°  C  (170°  F.),  when  the  oil  should  not  yield  a  colorless 
distillate  having  the  characteristics  of  chloroform  or  of  alcohol  ;  and 
that  of  oil  of  sassafras  by  mixing  5  drops  of  the  oil  with  5  drops  of 
nitric  acid,  when  the  mixture  should  not  ac(iuire  a  deejj  red  color  and 
should  not  solidify  to  a  dark  red,  resinous  mass. 

Official  Description. — -A  colorless  or  almost  colorless  liquid. 

Odor  and  Taste. — Characteristic,   strongly   aromatic   odor;    sweetish,   warm,    and   aromatic 

taste. 
Specific  Qravity.— 1.172  to  1.180  at  25°  C.  (77°  F.). 
Tests  for  Identity.— Boiling  point :  218°  to  221°  C.  (424.4°  to  429.8°  F.). 

It  is  slightly  laivogyrate,  up  to  —1°  in  a  100  Mm.  tube,  at  25°  C.  (77°  F.). 
In  other  respects  it  has  the  same  properties  a.*!,  and  conforms  to  the  reactions  and  tests 
given  under,  Methylis  Salirylaa. 

Uses. — Oil  of  gaultheria  is  used  as  a  flavor  in  emulsion  of  cod 
liver  oil,  emulsion  of  cod  liver  oil  with  liypo])hosi)hites,  antiseptic 
solution,  and  compound  syrup  of  sarsajjarilla,  and  in  place  of  sjili- 
cylic  acid  in  rheumatism,  neuralgia,  and  kindred  diseases,  in  doses  of 
ten  to  twenty  minims  (0.6  to  1.2  C(;. ). 

Official  Preparation 

Spiritus  (laultherite         Made  by  mixing  50  Cc.  of  oil  of  gaultheria  with  950  Cc.  of  alcohol  (see 
Spirit  of  Gaultheria        page  316).     liose,  ten  to  thirty  minims  (0.6  to  2  Co.). 


OLEUM   BETUL/C.  U.S.     Oil  of  Betula 

[Oleum  Betul.k  Yolath^e,  Pn.\RM.  1890    Oil  of  Sweet  Birch] 

A  volatile  oil  obtained  by  maceration  and  distillation  fn^m  tlie  bark  of  the 
Sweet  Birch,  llitnhi  Uittit  Linne  (Fam.  IliliiUtciit) .  It  slioultl  l)e  kept  in  well- 
stoppered,  amber-colored  bottles,  in  a  cool  place,  protected  from  lijiht. 

It  is  optically  inactive,  but  otherwise  has  essentially  the  sjime  properties  as, 
and  conforms  to  the  reactions  and  tests  given  under,  (Hmm  <lnuU}ierix. 

Uses. — Its  medicinal  properties  are  identical  with  those  of  oil  of 
gaultheria  (see  page  827).     Dose,  fifteen  minims  (1  Cc. ). 
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METHYLIS  SALICYLAS.  U.S.     Methyl  Salicylate 

CH3C7H5O3  -=  150.92 

[Methyl  Salicylas,  Pharm.  1890     Synthetic  Oil  of  Winteugreen 
Synthetic  Oil  of  Gaultheria] 

An  ester  [C6ll4(0II)C()()('M3  1  :2],  produci'd  syiitlietically  ;  it  is  the  priiioii)al 
constituent  of  Oil  oi  (iaultheria  and  Oil  oi  Betula.  For  Havoring  jjiirposes. 
Oil  of  Gaultheria,  Oil  of  Betula,  and  Methyl  Salii;ylate  may  be  regarded  as  identical 
products.    It  should  be  kept  in  well-stoppered  bottles,  protected  from  light. 

Preparation, — ]\[('tliyl  Salicylate  is  found  naturally  in  the  oils  of 
gaultheria  and  betula  and  iu  many  other  ])lants,  but  the  product 
found  in  commerce  is  usually  made  by  dislillinj;- salicylic  acid  or  a 
salicylate  with  methyl  alcohol  and  strong  sulphuric  acid. 

Official  Description. — A  colorless  liquid. 

Odor,  Taste,  and  Reaction. — Characteristic,  strongly  aromatic,  wintergreen  odor  ;  sweetish, 
warm,  and  aromatic  taste.  The  alcoholic  solution  is  neutral  or  slightly  acid  to  litmus 
paper. 

Specific  Gravity. — 1.180  to  1.185  at  25°  C.  (77°  F.),  according  to  the  amount  of  moisture 
present. 

Solubility. —  Water.     Sparingly. 

Alciiliiil  and  other  solreiitn.     Soluble,  in  all  proportions,  in  alcohol,  glacial  acetic  acid,  and 
carbon  disulphidc. 

Tests  for  Identity.— lioiling  point :  219°  to  221°  C.  (426.2°  to  429.8°  F.). 
It  is  optically   inactive. 
If  a  drop  of  iMcthyl   Salicylate  be  shaken  with  a  little  water,  and  a  drop  of  ferric  chloride 

T.S.  subsequently  added,  a  deep  violet  color  will  be  produced. 
Alcohol  or  chloroform.     When  heated  on  a  water-bath,  in  a  flask  provided  with  a  suitable 
con<lenser,  it  .should  yield   no  distillate  having  the  characteristics  of  alcohol  or  chloro- 
form. 

impurities  and  Tests  for  Impurities. —  Volatile  oih  or  petrolevm.  If  to  1  Co.  of  Methyl 
Salicylate,  contained  in  a  capacious  test-tube,  10  Cc.  of  potassium  hydroxide  T.S.  be 
added  and  the  mixture  agitated,  a  clear,  colorless  or  faintly  yellowish  solution,  should 
result  without  the  separation  of  any  oily  drops,  either  on  the  .surface  or  at  the  bottom  of 
the  liquid. 
Methyl  Ixiizonte,  etc.  If  the  alkaline  liquid  thus  obtained  be  sub.sequently  diluted  with 
about  three  times  its  volume  of  water,  and  a  slight  excess  of  hydrochloric  acid  added,  a 
white,  crystalline  precipitate  will  be  produced  which,  when  collectcil  on  a  titter,  washed 
with  a  little  water,  and  recrystallized  from  hot  water,  should  rcsjiond  to  the  tests  of 
identity  and  purity  given  under  Acidnm  Salicylicum. 

Uses. — Methyl  salicylate  is  identical  in  medical  i)i()i»cr1ies  with  oil 
of  wintergreen  and  oil  of  betula,  and  it  has  largely  replaced  these 
oils  in  commerce,  as  it  is  cheaper  and  if  \n\vi\  answers  the  purpose  as 
a  flavoring  agent.     Dose,  fifteen  minims  (1  (V,.). 

CALAMUS.  U.S.    Calamus 

[Sweet  Flag] 

The  nnpeeled,  dried  rhizome  of  Acor^ix  Cnlnminf  I.inne  (Fam.  .[racnr). 

Rliizome  I  to  li  Cm.  thick,  iisiially  in  l(.n<ritii<liii;illy  split  pieces  of  various 
lengths  ;  when  entire,  cvliiidraceous  and  somewhat  vertically  llaltened, externally 
redrlish-l)rown,  somewhat  anmilate  fr<im  reiiniant.s  of  leal-sheaths  ;  upper  surface 
with  triangular  leaf-scars,  the  lowt-r  surface  with  circular  pitted  scars  of  roots  ; 
fracture  short,  showing  mnnerous  oil-cells  and  scattered  fihrovascular  bundles,  the 
lattiT  crowded  within  the  endodermis  ;  odor  aromatic  ;  taste  jumgentand  bitter. 

Calamus  contains  a  volatile  oil  having  Ihc  composition  of  aterpene, 
f'lnHie,  soft  resin,  a  bilfer  principh',  acorin,  starch,  and  miicihige. 
It  is  est<'emed  solely  u\\  account  of  its  aromatic  i)roperties,  which  are 
due  to  the  \()latile  oil.      Dose,  tifteeii  grains  (  1  (Im.  ). 

Official  Preparation 

Fluidextractum  Calami  Made  with  n  menstruum  of  ?,  parts  of  alcohol  and  1  part  of  water 

Fluidextract  of  ralamus  (see  page  .WC).        Dose,   fifteen    minims  to  one   fluidrachm 

( 1  to  4  Cc. ) 


VOLATILE  OILS  829 

CARDAMOMUM.  U.S.    Cardamom 

The  dried  nearly  ripe  fruit  of  EldUtria  repens  (Soniierat)  Baillon  (Fam.  Zingi- 
herace.r) . 

Oblong-ovoid,  obtusely  triangular  in  transverse  section,  from  10  U)  20  Mm.  long, 
slightly  beaked  at  the  ajjex,  rounded  to  truncate  at  the  base  ;  three-celled  and 
with  central  placentfe  ;  pericarp  thin,  leathery,  nearly  tasteless,  and  of  a  pale 
vellow  color;  seeds  lo  t<j  18  in  number,  about  4  Mm.  long,  oblong-ovoid  and 
irregularly  angular,  reddish-brown,  enclose*!  in  a  thin,  membranous  aril  ;  odor 
and  taste  strongly  and  agreeably  aromatic.      Ash  not  more  than  4  ]r)ercent. 

The  seeds  alone  contain  active  and  valuable  constituents. 

This  valuable  aromatic  is  imported  from  India.  The  seeds  contain 
5  percent.  ofanoxyji:enated  volatile  oil,  ofthe  sp.  gr,  0.943,  10  percent, 
of  fixed  oil,  starch,  mucilage,  etc.  Owing  to  the  i>resence  of  the  fixed 
oil,  they  are  very  difficult  to  powder  alone.  Hence  the  practice  in 
preparing  compound  powders  containing  cardamom  of  mixing  the 
other  ingredients  with  it,  so  that  they  may  absorb  the  oil.  Tlie  oil 
of  cardamom  is  usually  mad<'  by  percolation  with  ether,  and  is  a 
mixture  of  both  volatile  and  fixed  oils.  Cardamom  enters  into  a 
number  of  official  iu('])arations,  as  an  aromatic  in  tincture  and  crjm- 
pound  tincture  of  caidamom,  compound  extract  of  colocynth,  aro- 
matic powder,  compound  tincture  of  gentian,  and  tincture  of  rhu- 
barb.   Dose,  fifteen  grains  (1  Gm. ). 

Official  Preparations 

Tinctura  Cardamomi  Mafle  bv  iKrcolating  200  Gm.  of  cardamom  with  suffi- 

Tincture  of  Cardamom  cient  diluted  alcohol  to  make  1000  Co.  (see  page  348). 

Dose,  one  fluidrachni  (4  Cc.) 

Tinctura  Cardamomi  Composita  Mjule  by  macenitinj?  25  Gm.  each  of  cardamom  and  Saigon 

Compound  Tincture  of  Cardamom        cinnainiin,  12  (iiii.  of  caraway,  and  h  (iin.  of  fochiiieal 

with  75(t  Cc.  of  a  mixture  of  y.^O  Cc.  of  dilutcil  alcohol 
and  50  Cc.  of  glycerin  for  .seven  dny.«  with  <)cca^ir)nal 
agitation,  filtering,  then  pouring  on  the  residue,  fir.«l 
the  remainder  of  the  menstruum  and  then  sufficient  di- 
luted alcohol  to  make  1000  Cc.  (see  page  348).  Dose, 
one  fluidrachm  (4  Cc.) 

ZINGIBER.  U.S.    Ginger 

The  dried  rhizome  of  Zitir/ihir  (iiVnnidr  Roscoe  (Fam.  Ziiif/ihrracca-). 

Laterally  compressed,  irregularly  branched  pieces  ;  externally  whitish  or  pale 
buff,  longitudinally  striate  ;  fracture  short-tibrous,  mealy,  showing  numerous  small 
oil  and  resin  cells  and  circular  groups  of  tibrovascular  bundles  ;  odor  agreeably 
aromatic  ;  taste  aromatic  and  jjungent. 

This  well  known  and  largely  used  rlii/,(»me  owes  its  virtues  to  about 
4  percent,  of  volatile  oil,  having  the  ('oni])osition  ('lolfie.  and  there- 
fore a  terpcne,  and  a  soft,  pungent,  aromatic  resin,  whicli  issoiul>Ic  in 
alcohol  and  ether,  ft  is  used  in  aromatic  ]>owder  and  comjxjund 
powder  of  rhubarb,  and  in  the  following  i)repa  rat  ions,  in  which  it  is 
the  sole  medicinal  ingredient.     Dose,  fifteen  grains  (1  Gm.). 

Official  Preparations 

Flui'lc.\tra<tum  Zingiberis       Mmlc  with  a  miii.-lruuni  of  alcohol  (see  page  425).     Do.se,  ten  to 

Fluidextract  of  (linger  tliirly  minims  (0.(>  to  l.SCc) 

Oleoresina  Zingiberis  Mndc  liy  jMicolating  i)ow.lpre<l  ginger  with  noetonc  (.see  page  428). 

Oleoresin  of  (iinger  l)oso,  oiii'  minim  (0.05  Cc.) 

Syrupus  Zingiberis  Made   from   .SO  tV.    Iluidextnict   of  ginger,     10  Cc.   alcohol,   S20 

Syrup  of  Ginger  (im.  sugar,  magnesium  carbonate,  nml  sufficient  water  to  make 

lono  Cc.  (seepage  298) 
Tinctura  Zingiberis  .Alade  by  percoliiting  200  (Sm.  powdered  ginger  with  sufficient  al- 

Tincture  of  Ginger  cohol   to  make  1000  Cc.  (sec  page  .ViC).     Dose,  one  fluidrachm 

(4Cc.) 
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Oil  of  Burgundy  Pitch 
Calamus 

Canada  Tuq)entine 

(.'edrat 

Elemi 

Gurjun  Balsam 

Hemlock  Spruce 
Hungarian  Turpentine 
Jaborandi 

Myrcia 

(Oil  of  Bay). 

U.  S.  P.  1890 
Myrtle 
Sage 

Strassburg  Turpentine 
Templin 

Venice  Turpentine 


Unofficial  Terpenes 

From  Ahies  e.rcc/nrt.     Fam.  Coniferae.     Habitat,  Europe 

From  the  rhizome  of  Arorus  CnlnmnD.  Fam.  Araceae.  Habitat, 
North  America.     The  yield  is  about  1 J  to  2  percent. 

From  the  oleoresin  of  Aliim  bn/nnmcn.     Fam.  Conifera; 

From  Citrux  medirn.     F'am.  Rutaceae.     Used  in  perfumery 

From  Canarium  Commune.  Fam.  Burseraceas.  Habitat,  Philippine 
Islands.     The  yield  is  about  10  percent. 

From  DiptcrtirnrpiiH  tiirbiiiiitiiii.  Fam.  Diptcrocarpaceae.  Habitat, 
India.     The  yield  is  from  40  to  70  percent. 

From  Alien  caiKiilriinin.     Fam.  Conifenc.     Habitat,  Canada 

From  Piinis  Piinii/io.     Fam.  Coniferae 

From  the  leaflets  of  Pilocarpus peniinti/oliun.  Fam.  Rutaceae.  Habi- 
tat, Brazil 

From  Myrcia  acris  De  Candolle.    Fam.  Myrtaceae 

From  Myrtns  communis.     Fam.  Myrtaceae 

From  the  leaves  of  Salvia  officinalis.  Fam.  Labiatas.  The  yield  is 
about  J  percent. 

From  Abies  pectinata.     Fam.  Coniferae 

From  the  shoots  of  Pinus  Pumilio.  It  is  a  colorle.«s  or  yellowish- 
green  oil,  of  an  agreeable,  somewhat  tercbinthinate  odor 

F^rom  Lari.r  ruropiTii.     Fam.  Conifera; 


Oil  of  Absinthium 
Angustura 

Anthemis 

Arnica 

Asarum 

Buchu 

Camphor 

Canella 

Capsicum 

Cardamom 

Carrot 

Cascarilla 

Catnep 

Celery 

Citronella 


Clove  Cinnamon 
Curcuma 

Cyna 

Dahlia 

i;idc-r  (European) 

Feverfew 
(iaiangal 

Ginger 

Ginger  Grass 
Golden  Rod 
Heliotrope 


Unofficial  Oxygenated  Oils 

From  Artemisia  Absinthium.     Fam.  Compo.-itfe 

From  the  bark  of  Ga/ipca  Cusparia.  Fam.  Rutaceae.  Habitat, 
South  America.     Yield  about  J  percent.     Composition,  C18H24O 

F'rom  the  flower  heads  of  Anthemis  nobilis.  F'am.  Compositae. 
Habitat,  Europe 

From  the  root  and  flowers  of  Arnica  montnna.  Fam.  Compositae. 
Habitat,  Europe.     Yield  about  i  to  1  percent. 

From  the  rhizome  of  Asurum  can<i(Jensr.  It  is  used  to  give  perma- 
nence to  the  odors  of  some  cologne  waters 

From  the  leaves  of  liamsma  hrtulinn,  li.  rrennlatn,  and  B.  scrrati- 
folia.  Fam.  Rutaceae.  Habitat,  Southern  Africa.  The  yield  is 
from  J  to  li  percent. 

From  the  preparation  of  crude  camphor.  Fam.  Laurineae.  Habitat, 
Asia 

From  the  bark  of  Canella  alba.  Fam.  Canellaceae.  Habitat, 
Southern  United  States.     The  yield  is  from  J  to  1  percent. 

From  the  fruit  of  Capsicum  fiislifjiatum.  Fam.  Solanace.t.  Habitat, 
Southern  and  Central  America.     The  yield  is  very  small 

From  the  fruit  of  Eleltaria  repens.  Fam.  Zingiberaceae.  Habitat, 
Hindostan.     The  yield  is  about  4  percent. 

From  the  fruit  of  Daucus  Carota.  Fam.  Uiiibelliferse.  Indigenous 
to  Northern  Asia.     The  yield  is  very  small 

From  the  bark  of  Croton  Eluteria.  Fam.  Euphorbiacea'.  Indige- 
nous to  the  Bahama  Islands.     The  yield  of  oil  is  about  li  percent. 

From  the  leaves  and  toj)s  of  Ncpria  Calaria.  F'am.  Labiatse. 
Habitat,  Europe.     The  yield  is  small 

From  the  fruit  of  Apium  graveolens.  Fam.  Umbelliferte.  Habitat, 
Europe 

From  the  leaves  of  Andrnpngnn  tardus.  Habitat,  Ceylon.  Con- 
tains a  terpene,  citronellol,  and  a  heptoic  aldehyde.  Used  in  per- 
fumery 

From  f'crsra  raryophi/llatn 

From  the  rhizome  of  Curcuma  tiinija.  Fam.  Zingibcraccir.  lliibitat, 
India.     The  yield  is  about  1  ])ercent. 

F'rom  the  flowers  of  Arli  im'sia  maritima,  Fam.  Composifu>.  Habitat, 
Asia.     A  jmle  yellow  oil.     The  yield  is  about  2  percent. 

From  the  tubers  of  llahlia  pinnntu 

From  the  flowers  of  Samlmcus  niijru.  Fain.  Caprifoliacesp.  Habitat, 
Ihirojje.     The  yield  is  from  \  to  i  percent. 

P'rom  /'i/rithruw    I'arthi  nium.      Fam.   Compositae      Habitat,   Europe 

From  the  rhizome  of  Al/iiuia  njjirluarum.  Fnm.  Zingibcraccse. 
Habitat,  China.     The  yield  of  oil  is  aboiit  \  percent. 

From  the  rhizome  of  Zimjibrr  njficinalr.  Fam.  Zingiberaceae. 
Habitat.  .Jamaica.     The  yield  is  from  1  to  2  percent. 

From  the  flowers  of  Andropnijnn  Schirnanthus 

From  the  leaves  of  Sotidaijn  odorn 

From   the  flowers  of  Nnliolropiiim  perurinnum  and  //.  grandi/inrum 
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Oil  of  Hop 

Horsemint 

Hyssop 

Ihlang-Iblang 
Indian  Cannabis 
Inula 

Jessamine 

Laurel 

Lilac 

Lily  of  the  Valley 

Oil  of  Linden 

Lovage 
Mace 

Marrubium 
Marsh  Tea 

Masterwort 

Matico 

Matricaria 

Melissa 

Mignonette 

Mountain  Balm 

Myrrh 

Olibanum 

Parsley 

Patchouly 
Phellandrium 

Red  Cedar 

Rhodium 

Saffron 
Serpentaria 


Summer  Savory 
Sweet  Ba.'^il 

Sweet  Cicely 
Sweet  Marjoram 
Sweet  Violet 
Tansy 


Unofficial  Oxygenated  Oils — Continued 

From  the  strobiles  of  IIumuluH  LhuhIuh.     Fam.  Urticaceae.     Habitat, 

North  America.     The  yield  is  about  0.8  percent. 
From  the  leaves  and  flowers  of  Monarda  punctata.     Fam.  Labiata;. 

Habitat,  United  States 
From  the  herb  of  HynHopus  officinalin,      Fam.  Labiatse.      Habitat, 

Southern  Europe.     The  yield  is  from  |  to  J  percent. 
From   Unonii  odomlinninia 

From  CiiniialjiH  Hiilint.     Faiu.  Moraceue.     Habitat,  Asia 
From    the   root  of   Inula    Hvlenimn.      Fam.    Compositae.      Habitat, 

Europe.     The  yield  is  very  small 
From  the  flowers  of  ./itHmiuuin  yrandijiuruiu  and  J.  frayrunt.     Fam. 

Jasmineie.  The  yield  is  very  small.     Used  in  perfumery 
From  Laurua  iioliilin.     Fam.  Lauraceae.     Habitat,  Southern  Europe. 

The  yield  of  oil  is  about  20  percent 
From    the    flowers   of   Syrinyu    culyaria.      Fam.  Oleaceie.     Used    in 

perfumery 
From   the  flowers  of   Convallaria  majaHn.      Fam.    Liliaceae.      The 

yielil  is  very  small.     Used  in  perfumery 
From  the  inflorescence  of  different  species  of  Ti/ta.     Fam.  Tiliaceaj. 

Habitat,   Europe  and  America.     The  yield  is  from  ^  io  ^  per- 
cent. 
From  the  root  of  Levinticum  officinale.    Fam.  Umbelliferae.    Habitat, 

Europe 
The  arillode  of  Myriatica  frayrann.     Yhtd.  Myristicace;B.      Habitat, 

Molucca  Lslands.     The  yield  is  about  8  percent. 
From  Marnihium  vulyare.     Fam.   Labiatae.     Habitat,   Europe  and 

Asia.     The  yield  is  small 
From    the   leaves   of  Ledum  paluntre.     Fam.    Ericaceae.      Habitat, 

Europe  and  Asia.     The  yield  is  variable,  but  from  \  to  IJ  per- 
cent. 
From    Hentcleum    lanatum.     Fam.    Umbelliferae.      Habitat,    United 

States.     The  yield  is  small 
From  the  \c-<iveso{  Piper  any)i>it)/oHum.     Fam.  Piperaceae.     Habitat, 

tropical  America.     The  yield  is  about  IJ  per  cent. 
From   the   flowers   of  Matricaria   Vltumumilla.     Fam.   Compositae. 

Habitat,  Europe  and  United  States.      The  yield  is  about  \  per- 
cent. 
From   the  leaves   and  tops  of  Melissa  officinalis.     Fam.   Labiatae. 

Habitat,  Europe  and  United  States.     The  yield  is  from  J  to  J  per- 
cent. 
From  the  flowers  of  Reseda  odorata.     Fam.  Resedaceae.     Habitat, 

Southern  F'rance.     The  yield  is  very  small.     Used  in  perfumery 
From  the  leaves  of  Eriodictynn  culifornicum.    Fam.  Hydrophyllacese. 

Habitat,  California 
From   the  gum-resin   of  Commiphora    Myrrha.      Fam.   Burseracese. 

Habitat,  Arabia.     The  yield  is  from  2  to  2\  percent. 
From  liosirellia  Cnrterii.    Fam.  Burseraceae.    Habitat,  Arabia.    The 

yield  is  from  4  to  8  percent. 
From  the  fruit  of  Prtrosellnum  satirum.     Fain.  Umbelliferae.     Habi- 
tat, Southern  Europe.     The  yield  is  about  H  percent. 
From  Foyontemon  Patchouly.      Fam.   Labiata'.      Habitat,  East  India 
From  the  fruit  of  CEnauthe  Phellandrium.     Fam.  Umbelliferae.     The 

yield  is  about  IJ  percent. 
From  .Juniperua  viryiniana.     Fam.  Coniferae.     Habitat,  Canada  and 

United  States 
From  the  root  of  Convolvulus  Scoparius.     Habitat,  Canary  Islands. 

The  oil  of  rhodium  sold  in  pharmacy  is  usually  a  factitious  article, 

made  by  mi.xing  1  part  of  oil  of  rose  with  20  parts  of  oil  of  copaiba. 

It  is  used  as  a  lure  for  rats 
From  Crocus  sailrus.     Fam.  Iride^.     Habital,  Europe.     The  yield 

is  about  1  percent. 
From   the  rhizome  and    roots  of  Arislolochia    Serpentaria  and  A. 

reticulata.     Fam.  .'Vristolochiaceie.     Habitat,  Virginia.    The  yield 

is  about  \  percent. 
From  the  herb  of  Satureja  hortensis.     Fam.  Labiata* 
From    Ocymum    Ilasilicum.       Fam.    Labiata*.      Habitat,     Asia   and 

Africa 
From  (hmorhiza  lonyistylis.     Fam.  Umbelliferije 
From  Orii/anum  warjorinin.     Fam.  Labiata* 
From  the  flowers  of  Viola  odorata.     Fam.  Violaceae 
From  the  leaves  of  Tanaccium  vulyare.     Fam.  Coujpositap.     Habitat, 

Europe  and  North  America.     The  yield  is  variable,  from  J  to  j 

percent. 
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Unofficial  Oxygenated  Oils — Continued 

Oil  of  Tea  From  the  leaves  of  Then  nincneiii.     Fam.  Ternstrcemiacese.    Habitat, 

China.     The  yield  is  from  §  to  1  percent. 

Thuja  From  the  branches  of  Thujn  ocrideutnUs.      Fam.  Coniferae.     Habi- 

tat, Canada  and  United  States.  The  yield  is  variable,  but  about  1 
percent. 

Tuberose  From  the  flowers  of  Polianthes  tuherosn.     Fam.  Amaryllidacea; 

Verbena  (Lemongrass)  From  Andropoyon  Cilratia.  A  grass  cultivated  in  Ceylon  and  Singa- 
pore 

Wormwood  From  the  herb  of  ArtPmlitin  Ahghithium.     Fam.  Compositae.     Habi- 

tat, Europe.     The  yield  is  about  \  percent. 

Zedoary  From  the  rhizome  of  C'l/rcMnm  i^erfoHnVi.    Fam.  Zingiberaceae.    Habi- 

tat, East  India  Islands 


Stearoptenes  from  Volatile  Oils 

CAMPHORA.  U.S.    Camphor 

CioHieO  =  150.98 

The  dextrogyrate  modification  of  the  saturated  ketone  [CgHieCO],  obtained 
from  Cwnamormnn  Cainpliora  (Linne)  Nees  et  Ebermaier  (Fam.  iaMrac^a?) ,  and 
purified  by  sublimation.  Camphor  should  be  kept  in  well-closed  vessels,  in  a 
cool  place. 

Preparation — Eefined  camphor  is  usually  made  by  subliming  in 
circular  cakes  the  crude  granular  camphor  imported  from  China  and 
Japan,  The  vessels  in  which  the  camphor  is  sublimed  are  of  cast  iron, 
circular,  from  twelve  to  fifteen  inches  or  more  in  diameter,  and  four 
inches  deep,  with  perijendicular  sides,  and  a  ledge  at  top,  on  which 
the  cover  restvS.  This  consists  of  sheet  iron,  with  a  hole  through  the 
centre  about  an  inch  in  diameter,  over  wliich  a  small  hollow  cone  of 
sheet  iron  is  placed  loosely.  The  crude  camplior,  mixed  with  lime, — 
the  object  of  which  is  said  to  be  to  combine  with  the  moisture  i)resent, 
which  would  interfere  with  the  due  solidification  of  the  camphor 
vapor, — is  placed  in  the  iron  vessels  described,  of  which  from  twenty 
to  fifty  are  arranged  in  a  long  sand  bath.  Heat  is  then  applied  until 
the  camphor  melts,  after  which  the  heat  is  kept  as  nearly  uniform  as 
possible,  so  that  the  va])orization  may  take  place  regularly,  without 
violent  ebullition.  The  camjdior  sublimes  on  tlie  lower  snrface  of  the 
lid  in  a  solid  circular  cake,  care  being  taken,  by  the  occasional  removal 
of  the  iron  cone  and  clearing  of  the  ojx'iiing  by  means  of  a  knife,  to 
allow  the  escape  of  any  excess  of  the  va|)or  ;  the  ronnd  hole  in  the 
CJikes  is  thus  accounted  for.  ('anii)lior  is  sometimes  snhlimcd  in 
powder  by  conducting  tlie  vapor  into  a  large  chamber  (see  Sublima- 
tion, page  KJlj,  This  powder  is  often  coin])ressed  into  oblong  cakes, 
ft}rm\uir  comprrssrd  camphor.  .Ta])anese  cam])hor,  refined  in  Formosa, 
and  ])ut  u])  in  ounce  cakes  and  pound  i)ackages  is  now  supplied. 
Camphor  has  been  made  synthetically  under  the  Thurlow  patent  by 
the  intei-action  of  oil  of  tni]>enline  and  anhydi'ous  oxalic  acid,  the 
resnlting  mixlnre  being  ticaled  with  lime,  and  then  dislilled. 

Official  Description. — White,  tninslucont  masses,  of  a  tough  cnn.si8tencc  and  a  crystalline 

."trurtiirc,  rciidily  jnilvcriitable  in  the  presence  of  a  little  alcohol,  other,  or  chloroform. 
Odor  and  Taste. —  Penetrating,  chiinictcristie  odor;  pungent,  iiriiniiitic  taste. 
Specific  Gravity.— (I. ii'.io  at  2.0°  C.  (77°  F.). 
Solubility. —  W'liirr.     Very  sjjaringlv. 

Alrnhol.        KcMdily. 

Olhrr  milrinlK.      Headlly  in  ether,  chloroform,  carbon  itisulphidc,  petroleum  beuzin,  and  in 
tixeil  Hud  volatile  oils. 
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Tests  for  Identity. — It  is  optically  active,  being  dextrogyrate. 

On  exposure  to  the  air,  it  evaporates  more  or  less  rapidly  at  ordinary  temperatures,  and, 

when  moderately  heatotl,  it  sublimes  without  leaving  a  residue. 
When  camphor  is  triturated,  in  about  molecular  proportions,  with  menthol,  thymol,  phenol, 
or  hydrated  chloral,  liquefaction  ensues.     It  melts  at  175°  C.  (347°  i'.),  boils  at  204°  C. 
(399.2°  F.),  and  is  inflammable,  burning  with  a  luminous,  smoky  flame. 

Impurity  and  Test. —  UJdon'nftltd  }jrii(ht<in.  if  a  small  piece  of  camphor  bo  dropped  into  a 
small  porcelain  dish,  the  latter  phu^ed  in  a  larger  dish,  and  a  clean  beaker  moistened  on 
the  inner  surface  with  distilled  water  be  inverted  over  the  smaller  dish  immediately  after 
igniting  the  camphor,  a  jiartof  the  products  of  c<»mbustion  will  be  absorbed  by  the  water  ; 
if  the  beaker  be  then  rinsed  with  a  little  distilled  water,  and  the  liquid  filtered,  the 
filtrate  should  yield  no  turljidit y  upon  the  addition  of  a  few  drops  of  silver  nitrate  T.S. 

Uses. — Cami^lior  is  a  stimulaDt.  It  is  given  in  doses  of  two  to  ten 
grains  (0.125  to  0.6  Gm. ).  There  are  four  official  j^reparations  in 
which  camphor  is  the  chief  medicinal  ingredient ;  it  is  al.so  an  im- 
portant substance  in  the  following  prej^arations  :  cerate  of  lead  sub- 
acetate,  belladonna  liniment,  soap  liniment,  compound  powder  of 
morphine,  and  camj)horated  tincture  of  ojiium. 

Official  Preparations 

Aqua  Camphorae  Made  by  dissolving  8  Gm.  of  camphor  in  8  Cc.  of  alcohol,  triturating 

Camphor  Water  with  15  (4m.  of  purified  talc,  and  filtering  this  with  distilled  water 

until  1000  Cc.  have  been  obtained  (see  page  27fi) 
Ceratum  Camphorae  Made  by  mixing  100  Gm.  of  camphor  liniment,  350  Gm.  of  white 

Camphor  Cerate  wax,  150  Gm.  of  white  petrolatum,  and  400  Gm.  of  benzoinated 

lard  (see  page  1257) 
Linimentum  Camphorae     Made  by  dissolving  200  Gm.  of  camphor  in  800  Gm.  of  cotton  seed 

Camphor  Liniment  oil  (see  page  322) 

Spiritus  Camphora?  Made  by  dissolving  100  Gm.  of  camphor  in  alcohol  sufliicient  to  make 

Spirit  of  Camphor  1000  Cc.  (see  page  314).     Dose,  five  to  forty  minims  (0.3  to  2.4  Cc.) 

ACIDUM  CAMPHORICUM.  U.S.    Camphoric  Acid 

Il2Cioni404  =  198.62 

A  dibasic  organic  acid  [C8Hi4(C00H)2],  obtained  by  the  oxidation  of  cam- 
phor. 

Preparation. — Camphoric  acid  is  made  by  treating  camphor  with 
hot  nitric  acid. 

Official  Description. — Colorless,  monoclinic  prismatic  crystals  or  plates. 
Odor  and  Reaction. — Odorless  ;  acid  reaction. 

Solubility.— ir«?t/-.     In  125  parts  at  25°  C.  (77°  F.) ;  in  10  parts  of  boiling  water. 
Alcuhol.     Readily. 

Other  KolventK.     Less  soluble  in  ether  and  chloroform  ;  soluble  in  fatty  oils. 
Tests  for  Identity.— Melts  at  187°  C.  (368.6°  F.),  at  a  higher  temperature  yield.s  an  anhy- 
dride, and  ultimately  decomposes  without  leaving  any  weighable  residue. 
Camphoric  Acid  is  dextro-rotatory,  showing,  in  10  percent,  alcoholic  solution,  the  value 
fain  =  +47.8°. 
Impurity  and  Test. — \itric  acid.     If  2  Cc.  of  a  saturated  aqueous  solution  of  Camphoric 
Acid  be  mixed  with  2  Cc.  of  sulphuric  acid  in  a  test-tube,  and  1  Cc.  of  a  solution  made 
by  dissolving  1  (Jm.  of  ferrous  sulphate  in  2  Cc.  of  diluted  sulphuric  acid  be  poured  care- 
fully upon  it,  no  dark-colored  zone  should  develop  at  the  line  of  contact. 

Uses. — Camphoric  acid  is  used  in  the  ti-eatmcnt  of  bronchitis  and 
phthisis.     Dose,  fifteen  grains  (1  Gm.). 

CAMPHORA   MONOBROMATA.  US     Monobromated  Camphor 

C'loMioBrO       l."-'i»..S4 
A  substitution  product  of  camphor  [CglliGl'-r-CO]. 

Preparation. — Tliis  com])onnd  of  caini)hor  may  be  made  by  Prof. 
Maisch's  prot^ess  as  follows:  Four  ouiic«'s  of  bi'omine  arc  intro- 
duced gradually  into  a  retort  in  which  thirtt'cn  ounces  of  camphor 
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have  been  previously  placed.  lu  fifteen  or  twenty  minutes  a 
brisk  reaction  will  commence.  \Mien  this  subsides,  eight  or  nine 
ounces  more  of  bromine  are  to  be  poured  in,  in  torn-  portions,  wait- 
ing after  each  addition  until  the  reaction  ceases.  The  liquid  in  the 
retort  is  now  to  be  heated  to  about  132°  C.  (270°  F.),  then  cooled, 
and  sufficient  petroleum  benzin  added  to  dissolve  the  crystalline  mass. 
The  crystals  which  are  formed  on  cooling  may  be  jjuritied  by  recrys- 
tallization  from  petroleum  benzin  or  hot  alcohol. 

Official  Description. — Colorless,  prismatic  needles  or  scales  ;  permanent  in  the  air,  and  un- 
affected by  light. 

Odor,  Taste,  and  Reaction. — Mild  but  characteristic  camphoraceous  odor  and  taste  ;  neutral 
reai'tion. 

Solubility. —  Wtiter.     Almost  insoluble. 
A/iuhnl.     Freely. 

Other  HolctiiiH.  Freely  in  ether,  chloroform,  hot  petroleum  benzin,  and  fixed  and  volatile 
oils ;  slightly  soluble  in  glycerin  ;  it  is  also  soluble,  without  decomposition,  in  cold,  con- 
centrated sulphuric  acid,  from  which  it  separates  again  unaltered,  when  the  solution  is 
poured  into  water. 

Tests  for  Identity. — It  melts  at  76°  C.  (168.8°  F.),  and  sublimes  at  a  slightly  higher  temper- 
ture.  At  274°  C.  (525.2°  F.)  it  boils  without  decomposition,  and  is  finally  volatilized 
without  leaving  a  residue. 
If  a  few  crystals  of  Monobromated  Camphor  be  fused  in  a  dry  test-tube  with  metallic  sodium, 
the  residue  dissolved  in  water  and  the  solution  acidulated  with  nitric  acid,  a  copious, 
faintly  yellowish  precipitate  should  be  produced  upon  the  addition  of  silver  nitrate  T.S. 

Uses. — Monobromated  camphor  is  given  as  a  nervous  sedative,  in 
doses  of  two  to  five  grains  (0.125  to  0.3  Gm. ). 

Official  Substances  containing  Nitrogenated  and  Sulphurated 

Oils  with  Allied  Products 

AMYGDALA   AMARA.  U.S.     Bitter  Almond 

The  ripe  seed  of  Frunus  Amygdulus  Stokes,  var.  aniara  De  Candolle  (Fam. 
Rosaceije) . 

Ovate  or  oblong-lanceolate,  20  to  30  Mm.  long  ;  seed-coat  thin,  brown,  finely 
downy  ;  enibryo  straight,  white,  and  with  two  plano-convex  cotyledons  ;  taste 
bitter  and  oily  ;  when  triturated  with  water  Bitter  Almond  yields  a  milk-white 
emulsion  which  emits  an  odor  of  hydrocyanic  acid. 

Bitter  almond  contains  amygdaUn,  C20H27NO11,  a  glucoside  which 
splits  into  benzaldehyde,  or  oil  of  bitter  almond,  hydrocyanic 
acid,  and  glucose,  under  the  influence  of  emulsin,  or  syuaptase,  a 
ferment  which  becomes  active  in  the  presence  of  water. 

C2oH2,NOii  +  3H2O  =  2(CeHi20e)   +  HCN  +  C,H60  +  HaO 

CryHtallized  Wiiter  I)fxtroglucose  Hydrocyanic        Oil  of  Bitter  Water 

Amygdaliu  Acid  .\luioud 

It  also  contains  about  35  percent,  of  fixed  oil,  mucilage,  sugar,  etc., 
with  a  trace  of  tannin  in  the  testa.  Bitter  almond  is  used  in  making 
the  volatile  oil,  and  for  flavoring  purposes. 

OLEUM    AMY(iDAL/C   AMAR/C.  U.S.     Oil  of  Bitter  Almond 

A  volatile  oil  olitaiiit-il  from  IJittcr  Almond  and  otluT  sccils  contjtiningamygda- 
lin,  yieMing,  when  assayed  a.s  directtMl  l)eio\v,  not  less  than  sr>  jn'nvnt.  of  benzal- 
dehyde, and  not  less  tlian  2  jiercent  nor  more  than  4  luTcent.  of  hydrocyanic  acid. 
It  shoidd  he  kejit  in  small,  well-stoppered,  comi>leteiy  tilled,  amber-culored  bot- 
tles, protecte<l  from  light  and  air. 

Preparation. — As  sfate<l  above,  oil  of  bitter  almond,  or  benzal- 
dehyde, is  produced  as  the  icsultof  the  reaction  of  emidsin  011  amyg- 
daliu ill  a(|neoiis  mixture-,  it  therefore  does  not    i)re-exi8t  in  the  al- 
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mond,  and  cannot  be  obtained  from  sweet  almond,  because  amgydalin 
is  not  present  in  the  latter. 

CaoHg^NOn  +  2H2O  =-  C,HeO  +  2CeHi20e  +  HCN 

Amjgdalin  Wiitor  Benzalcinhydfi  Glucost:  llydnicjaiiic  arid 

The  process  is  simply  to  make  a  mixture  of  the  bitter  almond  cake 
(obtained  after  the  fixed  oil  has  been  extracted)  with  water,  and  distil 
it  by  passing  a  current  of  steam  through  it.  The  jiroportious  of 
benzaldehyde  and  hydrocyanic  acid  in  the  oil  are  i-ecognized  as  valu- 
able tests  (see  official  assay  below,  also  Benzaldehydum,  page  836). 

Official  Description. — A  doar,  colorless  or  yellow,  thin,  and  strongly  refractive  liquid. 

Odor,  Taste,  and  Reaction. —  Peculiar,  aromatic  odor,  and  a  bitter  and  burninj:;  taste.  In 
the  fresh  state  neutral  to  litmus  paper,  but  when  kept  for  some  time  a(;quire.s  an  acid 
reaction,  due  to  the  formation  of  benzoic  acid,  which,  when  isolated  and  purified,  should 
correspond  to  the  tests  given  under  Aridum  Henzolrum.  Oil  of  Bitter  Almond  containing 
crystals  of  benzoic  acid  should' not  be  dispensed. 

Specific  Gravity.— 1.045  to  1.060  at  25°  C.  (77°  F.). 

Solubility.— ira/er.     In  300  parts  at  25°  C.  (77°  F.). 

Alcohol.     In  all  proportions,  and  in  an  equal  volume  of  70  percent,  alcohol. 
Other  nolvciits.     In  ether  in  all  proportions,  and  in  nitric  acid  at  ordinary  temperatures 
without  the  evolution  of  nitrous  vapors. 

Tests  for  Identity.— Roiling  point:  about  180°  C.  (356°  F.).     Optically  inactive. 

If  10  drops  of  the  Oil,  dissolved  in  a,  little  alcohol,  be  .shaken  with  a  few  drops  of  sodium 
hydroxide  T.S.,  also  with  2  drops  of  ferrous  .sulphate  T.S.  and  2  drops  of  ferric  chloride 
T.S.,  then  wanned,  and  finally  niixed  with  a  slight  excess  of  hydrochloric  acid,  a  blue 
precipitate  will  he  proiluccd  (presence  of  hi/droti/nuir  ariil). 

Impunties  and  Tests  for  Impurities. —  ('li/iin',i,iiri/  pmrhifis.  If  the  looped  end  of  a  piece 
of  clean  coppei'  wire  be  hold  in  a  n(m-luminous  flame  until  it  ceases  to  give  a  green  color, 
then  cooled,  and  tlie  loop  dipjied  into  Oil  of  Bitter  Almond,  igniteil  and  held  so  that  the 
liquid  burns  outsiile  of  the  ilame,  then  if  the  loop  be  slowly  brought  into  contact  with 
the  lower  outer  edge  of  the  flauie,  no  green  tinge  should  be  discernible. 
Arlifirinl oifx  rotifn iniiifj  rhioviiintrd  products.  If  a  small  .strip  of  filter  paper,  folded  in 
the  form  of  a  taper  and  saturated  with  Oil  of  IJitter  Almond,  be  placed  in  a  small  porce- 
lain dish,  and  a  clean  beaker,  moistened  on  the  inner  surface  with  distilled  water,  be 
inverted  over  the  small  dish  immediately  after  igniting  the  taper,  a  part  of  the  products 
of  combustion  will  be  absorbed  by  the  water;  if  the  beaker  l)e  then  rinsed  with  a  little 
distilled  water  and  the  liquid  filtered,  the  filtrate  should  yield  no  turbidity  upon  the 
addition  of  a  few  drops  of  silver  nitrate  T.8.,  or  if  a  slight  turbidity  appears,  it  should 
entirely  disappear  upon  boiling  the  liquid. 

Assay. —  /•'')/•  hcnzaldrhijde.  The  method  to  be  employed  is  identical  with  that  given  for  Ben- 
zaldehyde, on  page  836,  using  tirc/rr  drops  of  (ill  of  Bitter  Almond, 
/'or  hydriirynitir  arid.  Mix,  in  a  100  Cc.  flask,  1  dm.  of  the  Oil  of  Bitter  .-Mmond  to  be 
tested,  with  sufficient  water  and  freshly  precipitated  magnesium  hydroxide  (free  from 
chlorides)  to  make  an  opaque  mixture  of  about  50  Cc.  .AiM  to  this  2  or  3  drops  of  po- 
tassium chromate  T.S.,  and  then  from  a  burette  add  tenth-normal  silver  nitrate  V.S. 
until  a  rod  tint  is  produced  which  dues  not  again  <lisappear  by  shaking  ;  not  le.«s  than 
7.6  Cc.  nor  more  than  14.9  Cc.  of  tenth-normal  silver  nitrate  V.S.  shoulil  be  rcquire<l, 
each  Cc.  corresponding  to  0.002684  (Jm.  of  hydrocyanic  acid. 

Uses. — Oil  of  bitter  almond  is  sedative  and  ]>oisonous  if  it  contains 
hydrocyanic  acid.  The  dose  is  from  one-half  to  one  minim  (0.03  to 
0.05  Oc).  It  is  used  for  flavoring,  allliongJi  bcii/aldchydc  is  to  be 
preferiH'd,  sinc(^  ils  use  docs  not  in\(>h<>  Ihc  danger  from  hydrocyanic 
acid  poisoning  if  it  is  taken  by  mistake. 

Official  Preparations 

Aqua  Amygdalir  Amar.np  Made  by  dissolving   1   Cc.  of  oil  of  bitter  almond  in  999  Cc.  of 

Bitter  Almond  Water  distilled  water  (see  page  275).     I>ose  one  to  two  Huidraohm.<< 

(4  to  8  Cc). 
Spiritus  Amygdalir  Amarjp       Made  l)y  dissolving  10  <"c.  of  oil  of  lutter  almond  in  800  Cc.  of 
Spirit  of  Bitter  Almond  alcohol   and   adding  enough   distillecl  water  to  make  1000  Co. 

(see  page  314).  hose,  eight  minims  (0.5  Ce.). 
Syrupu.<<  Amygdalm  Made  by  nnxing   10  Cc.  of  spirit   of  bitter  almond,  100  Cc.  of 

Syrup  of  Almond  orange   flower  water,  and  sufficient  syrup   to   make  lOOfl   Co. 

Dose,  one  to  two  fluidounees  (30  to  60  Co.). 
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BENZALDEHYDUM.  U.S.    Benzaidehyde 

C7H6O -=  105.25 

[Synthetic  Oil  of  Bitter  Almond] 

An  aldehyde,  produced  artiticially,  or  obtained  from  natural  oil  of  bitter  almond 
or  other  oil.«,  and  containing  not  lens  than  85  percent,  of  pure  Benzaidehyde 
[CelldCOH].     It  should  be  kept  in  small  amber-colored,  well-stoppered  bottles. 

Preparation Artificial   benzaidehyde,    which   is  identical   with 

the  product  obtained  from  the  almond,  is  now  made  from  toluene, 
C7H8.  By  the  action  of  chlorine  upon  the  hot  toluene,  tliere  is  pro- 
duced benzyl  chloride,  CeHgCHaCl,  and  benzal  chloride,  CeHgCHClg, 
and  these  yield  benzaidehyde  upon  treatment  with  manganese  dioxide 
or  other  oxidizing  agents.  Artificial  benzaidehyde  is  free  from  hy- 
drocyanic acid,  but  is  liable  to  retain  traces  of  chlorine  compounds. 
This  product  must  not  be  confounded  witli  nitrobenzene  (nitrol)en- 
zol),  or  oil  of  myrbane,  which  is  made  by  reacting  on  benzene  with 
nitric  acid.  Nitrobenzene  is  made  in  large  quantities  for  peilnming 
soap.  Its  odor  is  similar  to,  but  by  no  means  identical  with,  that 
of  oil  of  bitter  almond. 

Official  Description. — A  colorless,  strongly  refractive  liquid. 

Odor  and  Taste. — liitter-almond-like  odor ;  burning,  aromatic  taste. 

Specific  Gravity.— About  1.045  at  25°  C.  (77°  F.). 

Solubility.—  Woirr.     Sparingly  (1  in  300). 
A /n, III, I.     In  all  proportions. 
iiilirr  Hulriiitn.     In  all  proportions  in  ether,  and  fixed  and  volatile  oils. 

Test  for  Identity.— Boiling  point  :  179°  to  180°  C.  (354.2°  to  356°  F.)  ;  optically  inactive. 

Impurities  and  Tests  for  Impurities. — Hi/fhocyfuiif  acid.  If  10  drops  of  Ijenzuldehyiie, 
dis.-iolved  in  a  little  alt-ohol,  be  shaken  with  a  few  drops  of  a  strong  solution  of  soiliuin 
hydroxide,  then  with  a  little  ferrous  sulphate  T.S.,  and  finally  mixed  with  a  slight 
excess  of  hydrochloric  acid,  a  blue  precipitate  should  not  be  produced. 
Cfi/»ri)i<itfil  'jtnxiiirtn.  If  the  looped  end  of  a  piece  of  clean  copper  wire  be  hel<l  in  a  non- 
luuiinous  tiaiiic  until  it  glows,  then  cooled,  and  the  loop  diiii)c<l  into  Hen/.aldeliydc, 
ignited,  and  held  so  that  the  liquid  burns  outside  of  the  flame,  then  if  the  loop  be 
slowly  brought  in  contact  with  the  lower  outer  edge  of  the  flame,  no  green  tinge  should 
be  discernible. 
Chloriiiiitril  prorliirin.  If  a  small  strip  of  filter  paper  folded  in  the  form  of  a  taper  and 
saturafiMl  with  Ucnzaldehyde  be  placed  in  a  small  porcelain  <lish.  and  a  clean  beaker, 
moistened  on  the  inner  surface  with  distilled  water,  be  inverted  over  the  smlillcr  dish 
imme.liately  after  igniting  the  taper,  a  part  of  the  jjroducts  of  combustion  will  be  ab- 
sorbed by  tiie  water;  if  the  beaker  be  then  rinsed  with  a  little  distilled  water  and  the 
liquid  filtered,  the  filtrate  should  yield  no  turbidity  upon  the  addition  of  a  few  drops  of 
silver  nitrate  T.S. 

Assay.— Introduce  into  a  tared  150  Cc.  fla.sk  10  Cc.  of  purified  kero.sene,  note  the  exact  weight, 
add  12  drops  of  Benzaidehyde.  and  again  note  the  weight;  ad<l  20  (V.  of  distilled  water 
with  6  drops  of  rosolic  acid  T.S.,  and  then  neutralize  the  solution  exactly  by  the 
adiliti(m  of  tenth-normal  sodium  hydroxide  V.S.,  agitating  the  llafk  thornuglily.  Add 
from  a  burette,  gradually,  a  solution  of  sodium  suli)hito(l  in  5),  alternating  with  half- 
normal  hvdrochloric  acid  V.S.  from  a  second  burette,  until  10  (V.  of  the  so.lium  sulphite 
solution  have  been  added,  ami  enough  half-normal  hydro.'hloric  aciil  V.S.  to  maintain 
the  neutrality  of  the  mi\tnre:  after  adding  a  few  drops  of  rosolic  acid  T.S.,  and 
agitating  the  flask  frequently,  allow  it  to  stand  two  h<uirs  to  insure  a  permanent  condi- 
tion of  neutrality,  and  then  note  the  number  of  cubic  centimeters  of  the  half  nornnil 
hyilro.hloric  acid  V.S.  used.  Carry  out  a  blank  test,  identical  with  the  foregoing,  ex- 
cept that  the  I'.cn/.aldchyde  is  omitted,  and  note  the  amount  of  half  normal  hydrochloric 
acid  V.S.  <'onsnmcd.  SiililriK't  the  number  of  cubic  centimeters  rc(|uired  in  the  blank 
test  from  llic  nnmb.T  required  in  the  original  test  ;  each  <V.  of  this  difference  corre- 
sp<mds  to  0.052r.  Cm.  of  Hen/.aldehvde.  To  tin.l  the  percentage,  multiply  the  above  dif- 
ference by  0.052r,.  and  this  product  by  100,  and  divide  by  the  weight  of  the  JJenzaldehydc 
taken. 

Uses. — licnzMldfliyde  is  largely  used  now  in  i)lace  of  oil  of  bitter 
almontl  for  flavoring  j)urp<»scs  as  it  is  much  sjifer  when  pure,  on 
account  of  llie  absence  of  liydrocyanic  acid. 
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PRUNUS  VIRGINIAN  A.  U.S.     Wild  Cherry 

The  bark  of  Pruniu!  nerotina  Ehrh&rt  {I'runusrlrf/iinana  Miller)  (Yam.  Rosacese), 
which  should  be  collected  in  autuinn  and  tarefully  dried  and  jjreserve^l. 

UKiially  in  transversely  curved  pieces  from  8  to  7  Cm.  long,  0.5  to  4  .Mm.  thick  ; 
outer  surface  i)ale  green  to  greenish-brown,  smooth,  with  numerous  lenticels  ; 
inner  surface  light  brown,  somewhat  reticulately  striate  or  fissured  ;  fracture  short, 
granular  ;  having  a  bitter-almond-like  odor  when  macerated  in  water  ;  taste  as- 
tringent, aromatic,  and  agreeably  bitter. 

This  bark  contains  amygdalin,  emulsiii,  tannin,  bitter  priiK;ii)le, 
starch,  resin,  etc.  As  witli  bitter  alinoiid,  contact  with  water  results 
in  the  production  of  oil  of  bitter  almond  and  hydrocyanie  acid  ;  sus 
both  of  the  latter  principles  are  volatile  and  active,  all  the  prepara- 
tions of  wild  cherry  should  be  made  without  heat.  An  insoluble  pre- 
cipitate of  altered  tannin  is  often  noticed  in  old  tluidext  raet  of  wild 
cherry.     Wild  cherry  bark  is  sedative  and  tonic.     Dose,  thirty  grains 

(2  Gm.). 

Official  Preparations 

Infusum  Pruni  Virginiana;  Made  with  40  Gm.  of  wild  cherry,  50  Cc.  of  glycerin,  and 

Infusion  of  Wild  Cherry  sufficient  water  to  make  1000  Cc.  (see  page  331).     Dose, 

two  fluidounce.s  (60  Cc. ) 
Syrupus  Pruni  Virginianaj  Made  with  150  (iin.  of  wild  cherry,  700  Gtn.  of  sugar,  150 

Syrup  of  Wild  Cherry  Co.  of  glycerin,  uud  water  to  make  1000  Cc.  (see  page  295). 

Dose,  one  lluidrachm  (4  Cc.) 
Fluide.xtractum  Pruni  Virginianae     Made  with  a  menstruum  of  water,  glycerin,  and  alcohol 
Fluide.xtract  of  Wild  Cherry  (sec  p;i.ge  410).     Dose,  thirty  minims  (2  Cc. ) 

ACIDUM  HYDROCYANICUM  DILUTUM.  U.  S.    Diluted  Hydrocyanic  Acid 

[Diluted  Prltssic  Acid] 

A  liquid  composed  of  not  less  than  2  percent.,  by  weight,  of  ab.solute  Hydro- 
cyanic Acid  [HON  ^2ti.84],  and  about  98  percent,  of  water.  It  shijuld  be  kept 
in  small,  dark  amber-colored,  cork-stoppered  vials  in  a  cool  place.  It  may  be  pre- 
pared extemporaneously  by  the  following  process  : 

Metric  Old  form 

*  Silver  Cyanide 6.00  Gm.  93    grain.** 

Diluted  Hydrochloric  Acid 15.54Cc.  252    minims 

Distilled  Water 44.10  Cc.  Ijfl.  oz. 

Mi.x  the  Diluted  Hydrochloric  Acid  with  the  Distilled  Water,  add 
the  Silver  Cyanide,  and  shake  tlie  whole  together  in  a  j^hiivs-stoi^pered 
bottle.     When  the  precipitate  has  subsided,  ]K)ur  otf  the  clear  li(piid. 

Diluted  Hydrocyanic  Acid  may  be  made  by  the  U.  S.  P.  1S<)(>  pro- 
ce.ss,  in  which  a  solution  of  potassium  ferrocyanide  was  mixed  in  a 
retort  with  diluted  suli)huric  acid,  heated,  and  the  hydrocyanic  acid 
condensed  and  collected  in  a  well  cooled  receiver;  the  di.stillate  was 
assayed  and  diluted  with  sufficient  water  to  make  a  2  i)ercent  solution. 

(K4FeCye)a  +   (H2S04)e  -  K^Fe^Cye  +   (KHS04)e  +  6HCy 

Potassium  Stilpliiiric  Potassium  Ferrcms  Fer-  Potiiwiuni  llydnx-yauic 

Ferrocyanide  .\<id  rocyuiiide  (Evoritf sSalt)      Acid  Sulpliiito  Acid 

Official  Description. — A  colorless  liquiil. 

Odor,  Taste,  and  Reaction. — Characteristic  odor  resembling  that  of  bitter  almonds.  On 
account  of  its  iinisonous  charai^ter  it  Hhoiild  he  tnnlrd  irllli  great  caution  ;  acid  rcft*'tion. 

Tests  for  Identity. —  It  is  completely  volatilized  by  heat. 

If  to  I  i\\  of  tlu^  Acid,  rendered  alkjilinc  l>v  jiotassium  hydroxide  T.S.,  a  few  drops  of  fer- 
rous siil])li;\.te  T.S.  be  Md(l("(l,  and  the  uiixtiiro  boiled  and  then  acidulated  with  hydro- 
chloric acid,  a  bhl<^  j>rcciiiit!itc  will  be  foruicil. 

Quantitative  Test. —  If  5  (iui.  <>r  IHIutcd  hydrocyanic  Acid  be  diluted  with  distilled  water  to 
measure  5(1  Cc,  then  20.9  Vf.  (2tp.Sl('c.)  ofthis  solution,  after  the  addition  of  5  Cc. 
of  ammonia  wiiter  and  .'?  drojis  (d'  ]iotassium  iodide  T.S.,  slumbl  rtMjuirc  fur  the  produc- 
tion of  a  slight  permanent  precipitate,  the  addition  of  not  less  than  10  Cc.  of  tenth- 
normal silver  nitrate  V.S. 
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It  is  a  solution  of  tlie  very  poisonous  compound  HCN  in  water. 
Cyanogen,  CN  or  Cy,  does  not  exist  ready  formed  iu  nature,  but  com- 
pounds of  it  are  found  iu  plants  and  animal  fluids.  It  is  generally 
the  product  of  chemical  reaction,  and  was  the  first  compound  radical 
discovered.  It  is  more  closely  related  to  the  halogens  in  the  char- 
acter of  its  combinations  than  any  other  class  of  bodies.  It  unites 
with  hydrogen  to  form  hydrocyanic  acid,  HCN,  and  the  compounds 
with  metals  and  bases  are  termed  cyanides.  These  have  beeu  con- 
sidered in  the  j^revious  chapters. 

Scheele^s  hydrocyanic  acid  is  a  stronger  solution,  containing  about  5 
percent,  of  the  anhydrous  acid.  Its  use  should  be  discouraged  as  un- 
necessary, tending  to  create  confusion,  and  dangerous.  Diluted  hy- 
drocyanic acid  frequently  becomes  decomposed  upon  keeping,  a  black 
insoluble  precipitate  which  contains  paracyanogen  forming  in  the 
bottle.  This  decomposition  may  be  prevented  by  the  addition  of  a 
small  quantity  of  sulphuric  or  hydrochloric  acid.  The  use  of  cork- 
stoppered  vials  is  said  to  be  an  advantage.  Alcohol  has  not  proved 
a  good  preservative,  and  hence  is  not  used  in  the  U,  S.  P.  formula. 

Uses. — Diluted  hydrocyanic  acid  is  sedative  in  doses  of  one  to  three 
minims  (0.05  to  0.2  Cc).  Potassium  cyanide  is  often  i)rescribed  iu 
combination  with  an  acid  and  syrnj),  so  that  hydrocyanic  acid  may  be 
generated  and  dissolved. 

SIN  APIS  ALBA.  U.S.     White  Mustard 

The  seed  of  Sinapis  (dba  Linne  (Fain,  ('niciferw). 

Sabglobular,  1  to  2  Mm.  in  diameter  ;  testa  yellowish,  minutely  pitted  ;  embryo 
yellowish,  oily,  with  a  curved  hypocotyl  and  two  conduplicate  cotyledons  ;  in- 
odorous ;  taste  mildly  j)nnfj;ent  and  acrid. 

The  powder  contains  few  or  no  starch  grains. 

If  1  Gm.-  of  powdered  White  Mustard  be  exhausted  by  slow  percolation  with 
alcohol,  and  the  marc  mixed  with  2(X)  Cc.  of  water  and  heated  to  boiling,  and  if, 
after  cooling,  sufficient  cold  water  be  added  to  make  the  nnxture  measure  1000 
Cc,  the  addition  of  4  Cc.  of  tenth-normal  iodine  V.S.  should  not  produce  a  dark 
blue  color  (limit  of  Ktarcfi) . 

White  mustard  seed  contains  sinalhin,  (  3oH44N20ieS2,  a  crystalline 
glucoside,  which,  under  the  influence  of  a  i)eculiar  ferment,  myrosin, 
and  water,  is  split  into  acrinyl  isothiocyamite,  08H7,NOIS,  which  is  a 
pungent,  volatile  oil  (this  is  not  the  official  oil  of  mustard),  sinapine 
sulphate,  ^le^l^^O^l^SO.^,  and  glucose.  The  seed  contains  in  addition 
20  percent,  of  fixed  oil,  mucilage,  gum,  etc.,  but  no  starch.  It  is  used 
as  a  stimulant,  condiment,  anil  emetic;  ext<'inally,  it  is  rubefacient. 
The  emetic  dose  is  two  drachins  (S  (Jm. )  mixed  with  a  little  water. 

SINAPIS   NIGRA.  U.S.     Black  Mustard 

The  m»<\  nl  BrnHHuut  iii(ir<t  (Linne)  Koch  (Fam.  Cnirifrra). 

Sidtglobidar,  about  1.2  Mm.  in  diamet«'r  ;  testa  deej)  red-brown,  sometimes  with 
a  grayisb  tinge,  mimitcly  pitted  ;  endiryi)  greciiisli-ycllow,  oily,  witii  a  ciirvi'd 
liypcicotyl  and  two  cniidiiitlicate  (•otylefions  ;  odor  while  dry,  slight,  on  moisten- 
ing, powerfully  irritating  ;  ta,«te  strongly  pungent  and  acrid. 

The  powder  contains  few  or  no  stjirch  grains. 

If  1  (im.  of  powdered  I'.lack  Mustard  be  exhausted  by  slow  percolation  with 
alcohol,  and  the  marc  mixed  with  2(M)  Cc.  of  wat<'r  and  heated  to  boiling,  and  if, 
after  cooling,  sufficient  coM  water  be  added  to  make  the  nnxture  measure  1000 
Cc,  the  addition  of  4  ('c.  of  tenth-normal  iodine  V.S.  should  not  j)rodiice  a  ilark 
blue  color  (limit  of  ytnrrli). 
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Black  mustard  contains  sinigrin  or  potassium  myronate  (K(\oHi9 
NSgOio),  mijrosin,  a  ferment,  25  percent,  of  fixed  oil,  mucilage,  etc. 
Under  the  influence  of  the  myrosin  and  water  the  potassium  myronat« 
is  converted  into  allyl  isothiocynnatc,  or  volatile  oil  of  mustard. 
This  action  takes  place  at  ordinaiy  temperatures,  and  explains  the 
pungency  of  aqueous  mixtures  of  ground  mustard.  The  emetic  dase 
is  two  drachms  (8  Gm.). 

Official  Preparation 

Charta  Sinapis  Made  by  first  depriving  tlio  ground  black  mustard  of  fixed  oil  by  percol*- 

Mustard  Paper  tion  with  petroleum  benzin,  drying,  mixing  with  solution  of  rubber,  and 

.spreading  on  paper.     It  must  be  kept  excluded  from  moisture,  to  prevent 
the  generation  of  the  volatile  oil  before  it  is  needed  (see  Part  V.) 

OLEUM   SINAPIS   VOLATILE.  U.S.    Volatile  Oil  of  Mustard 

A  volatile  oil  obtained  from  Black  Mustard  (freed  from  its  fatty  oil)  by  macera- 
tion with  water  and  subsequent  distillation,  yielding,  when  assayed  by  the  process 
given  below,  not  less  than  92  percent,  of  allyl  isothiocyanate.  It  should  be  care- 
fully kept  in  well-stoppered,  amber-colored  bottles,  in  a  cool  place,  protected  from 
light. 

Chemically,  this  oil  is  alJijl  isothiocyanate,  or  allyl  thiocarbamide 
CS.NC3H5  ;  it  is  also  called  allyl  sulphocyanide.  Its  production  is 
explained  in  the  preceding  article.  It  is  prepared  artificially  by  the 
action  of  allyl  iodide  upon  a  solution  of  jmfassiiim  mlphoeyanate. 

Official  Description. — A  colorless  or  pale  yellow,  limpid,  and  strongly  refractive  liquid. 

Odor  and  Taste. — Very  pungent  and  acrid  odor,  tjreat  caution  should  be  exercised  when 
smelling  this  Oil ;  it  should  not  be  tasted  without  being  highly  diluted. 

Specific  Gravity,— 1.013  to  1.020  at  25°  C.  (77°  F.). 

Solubility. — Alrohol.     Miscible  in  all  proportions,  forming  a  clear  solution. 

Test  for  Identity. — If  to  .3  (Jm.  of  the  Oil  6  (im.  of  sulphuric  acid  be  gradually  added,  the 
liquid  being  kept  cool,  the  mixture,  upon  subsequent  agitation,  will  evolve  sulphur 
dioxide,  but  it  will  remain  of  a  light  yellow  color,  and  although  at  first  clear,  it  will 
afterwards  become  thick  and  occasionally  crystalline,  and  the  pungent  odor  of  the  Oil  will 
disappear. 

Impurities  and  Tests  for  Impurities. — Alcohol,  chloroform,  petroleum,  fatty  oiln,  or  more 
thou  traces  of  carbon  dimilphule.  If  a  portion  of  the  Oil  be  heated  in  a  flask  connected 
with  a  well-cooled  condenser,  it  should  distil  completely  between  MM°  and  152°  C.  (298.4° 
and  305.6°  F.),  and  both  the  first  and  the  last  portions  of  the  distillate  should  have  the 
same  specific  gravity  as  the  original  Oil. 
Phenols.  If  a  small  portion  of  the  <1il  be  diluted  with  5  times  its  volume  of  alcohol,  and  a 
drop  of  ferric  chloride  T.!^.  be  added,  no  blue  or  violet  color  should  be  produced. 

Assay. — Weigh  accurately  about  2  (!in.  of  Volatile  Oil  of  Mustard,  and  dilute  this  with  sufficient 
alcohol  to  make  50  Cc.  of  the  solution  represent  1  (Jm.  of  the  Oil  ;  of  this  solution.  5  Cc. 
are  transferred  to  a  100  Cc.  measuring  flask,  and  30  Cc.  of  tenth-normal  silver  nitrate  V.S. 
and  5  Cc.  of  ammonia  water  are  added.  The  flask  is  well  stoppered  and  set  a.«idc  in  a 
dark  place  for  twciity-lnur  hours.  It  is  then  heated  in  a  water-bath  at  a  temjierature  of 
80°  ('.  (17fi°  F.)  for  half  an  hour,  shaking  the  flask  frequently.  The  contents  of  the 
flask  are  diluted  with  water  to  the  100  Cc.  mark  ami  filtered.  To  50  Cc.  of  the  filtrate.  4 
Cc.  of  nitric  acid  and  a  few  drops  of  ferric  ammonium  sulphate  T.S.  arc  added,  and  finally 
sufficient  tenth-normal  potassium  suljihocyanate  \'..*^.  to  produce  a  permanent  red  color; 
not  more  than  5.6  Cc.  of  the  latter  reagent  should  be  required  (each  Cc.  of  tenth-normal 
silver  nitrate  V.S.  consumed  corresponding  to  0.00492  gramme  of  allyl  iso-thiocyanate). 

Uses, — Volatile  oil  of  mustard  is  used  as  a  powerful  rubefacient ;  it 
must  be  handled  with  great  care  ;  it  is  rarely  given  internally.  Dose, 
one-eighth  minim  (0.008  Cc, ). 

Unofficial  Volatile  Oils,  Drugs,  and  Allied  Products 

Allium  From  the  bulb  of  AlUmn  snihnm.     Fam.  I, ilia. Tie.      Habitat,  Europe 

rtarlic.     V.  S.  P.  1890         and  Asia.     The  yield  of  oil  is  about  \  jiercent. 
Oilof  Asafctida  From  the  gum  resin  of  AVm/.r  \arihc.r.    Fam.  I'mbelliferap.   Habitat, 

Western  Thibet.     The  yield  is  about  fi  to  9  percent. 
Bitter  Candytuft  Ihcrix  amara  contains  a  sulphurated  volatile  oil 
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Unofficial  Volatile  Oils,  Drugs,  and  Allied  Products— Con<i/iuerf 


Common  Scurvy  tJrass 

Cross 

Oil  of  Garlic 
Allyl  sulphide, 

(C8U6)2S 

Hedge  Garlic 
Horseradish 

Radish 
Sagapenum 
Shepherd's  Purse 

Wallflower 
Wild  Mustard 

Wild  Radish 

Allyl  Tribromide, 

CsHsBra 
Apiol,  C12H14O4 


Apiol  Camphor  (crys- 
tallized), C12H14O4 

Thiosinamin, 

Allyl-sulpho-urea, 
Ally  1-sulpho-carba- 
mide, 

p;5  f  NH2 

•"^  I  NHCCsHd) 


From  the  herb  of  Cochlcarin  offirinnlig.  Fam.  Cruciferae.  Habitat, 
Europe 

The  seed  of  Lepidtxm  nntivu7ii.  Fam.  Cruciferae.  Contains  a  sul- 
phurated volatile  oil 

Obtained  artificially  by  decomposing  allyl  iodide  with  an  alcoholic 
solution  of  potassium  sulphide 

AUinrIn  nfficiniilix.     Fam.  Cruciferae.     Contains  a  sulphurated  oil 
From  the  root  of  ('nchlearia  Arniorfivia.     Fam.  Crucilcriu.     Habitat, 

Europe.     The  yield  is  about  ^  percent. 
Raphnmis  sntiva  contains  a  sulphurated  volatile  oil 
From  Ferula  persirn.     The  yield  of  volatile  oil  is  small 
The  seeds  of  Capsella  bursa-pastoris  contain  a  sulphurated  volatile 

oil 
The  seed  of  Cheiranthus  niivuuH  contains  a  sulphurated  volatile  oil 
The  seed  of  Sisymbrium    iinxtiirtiuiii   contains  a  sulphurated  volatile 

oil 
The  seed  of  Rnphaniis  Raphnin'Htrinn  contains  a  sulphurated  volatile 

oil 
A  slightly  yellowish  liquid,  identical  with  Trihromhydrin  ;   sedative 

and  anodyne  in  its  action.     Dose,  five  or  six  drops 
A  stearoptene  obtained  from  the  fruit  of  Petroxclinum  sativum.     It 

forms  colorless  needles   very  soluble  in   alcohol,  ether,  fixed  and 

volatile  oils,  but  insoluble  in  water.     Used  as  an  emmenagogue  and 

and  antiperiodic.     l)o.sc,  four  grains  (0.25  Gm.).     Liquid  Apiol  is 

an  alcoholic  extract  of  the  parsley  fruit 
Dose,  fifteen  grains  (1  Gm.) 

Used  in  tuberculous  diseases,  by  subcutaneous  injection,  of  four  and 
one-half  to  seven  grains  (0.3  to  0.45  Gm.),  in  15  percent,  alcoholic 
solution 


CHAPTER    LVI 

OFFICIAL  DRUGS   AND   PRODUCTS  CONTAINING   VOLATILE  OIL 
WITH   SOFT   RESIN 

PIPER.  U.S.     Pepper 

[Black  Pepper] 

The  dried,  unripe  fruit  of  Piper  nhjnnn  Linne  (Fam.  PIpernrcr) . 

Nearly  globular,  4  to  5  Mm.  in  diameter,  externally  brownisli-  or  grayish-black  ; 
|)ericarp  thin,  coarsely  wrinkled,  enclosing  a  single  whitish,  more  or  less  imper- 
fectly developed  seed  ;  odor  strong,  penetrating,  provoking  sneezing ;  taste  aro- 
matic and  very  pungent 

The  starch  grains  present  in  the  powder  are  nearly  spherical  and  about  0.002 
Mm.  in  diameter ;  ash  not  more  than  7  percent. 

Black  pepper  contains  piperine,  a  feebly  basic  substance,  2  percent, 
of  volatile  oil,  and  a  pungent  resin  soluble  in  alcohol  and  ether. 

The  volatile  oil  is  a  terpene,  CioHie.  Its  princiiiul  use  is  as  a 
condiment.     Dose,  eight  grains  (0.5  Gm.). 

Official  Preparation 

Oleoresina  Piperis  Made  by  pcrooiiitin};  pcjiinT  with  acetone  and  evaporating  the  acetone 

Oleoresin  of  Pepper         (see  paj^c  428).     Tlie  yield  i.s  about  5  percent.     Dose,  one-half  grain 
(0.0.3  (iiii.) 

PiPERINA.  IT.  S.     Piperine 

C17H19NO3      288.04 
[PiPERINUM,  Ph.\rm.  1890]. 

A  feebly  basic  substance  [C'H202.C6H3.CII  :CH.CH  iCH.CON.CsHio]  obtained 
from  Pepper  and  other  plants  of  the  l'ij>eraceie. 

Preparation. — Piperine  is  obtained  by  treating  pepper  with  alcohol, 
evaporating  the  tincture  to  the  consistence  of  an  extract,  submitting 
the  extract  to  the  action  of  an  alkaline  solution,  by  which  the  oleagi- 
nous matter  is  converted  into  soap,  washing  the  undissolved  portion 
with  cold  water,  separating  the  liquid  by  filtration,  treating  the  mat- 
ter left  on  the  filter  with  alcohol,  and  allowing  tlic  solution  tlius 
obtained  to  evaporate  spontaneously,  or  by  a  gentle  heat.  Crystals 
of  piperine  are  deposited,  and  may  be  purified  l)y  alternate  solution 
in  alcohol  or  ether,  and  crystallization. 

Piperine  is  decomposed  by  alkalies  in  alcoholic  solution  into  pijyeric 
acid,  C12H10O4,  and  pipcridine^  CsHuN.  It  is  considered  to  be  an 
alkaloid  of  feeble  power. 

Official  Description. — Colorless  or  pnle  yellowish,  glistcninfr.  monoelinic  crystals;  permanent 

in  the  air  and  contnining  no  water  of  crystiillization.     Optically  inactive 
Odor,  Taste,  and  Reaction. — When  put  into  the  mouth,  it  is  at  fir.st  ta.steles.s,  but  on  pro- 
longed contact  develops  a  sharp,  biting  taste;  odorless  ;  neutral  reaction. 
Solubility.— Jr^rrr.     Insoluble. 

Alrnhol.     In  15  parts  at  2h°  C.  (77°  F.)  ;  in  4.4  parts  at  fiO°  C.  (140°  F.). 
.  Other  tolvmxtt.     In  36  parts  of  ether  and  1.7  parts  of  chloroform  at  26°  C.  (77°  F.). 
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rests  for  Identity.— It  melts  at  130°  C.  (266°  F.).  Upon  ignition,  it  emits  alkaline  vapors, 
and  is  completely  consumed. 

Its  alcoholic  solution  is  neutral  to  litmus  paper. 

Bulphuric  acid  dissolves  Pipcrine  with  the  formation  of  a  blood-red  color,  which  disappears 
on  dilution  with  water. 

On  heating  Piperine  with  alcoholic  potassium  hydroxide,  it  is  converted  into  piperinic  acid 
and  piperidine,  the  latter  reoognizaWc  bv  its  alkaline,  pepper-like  odor,  and  the  former 
by  its  melting  point,  215°  C.  (4iy°  F.). 

On  adding  a  crystal  of  Piperine  to  sulphuric  acid  containing  about  half  its  volume  of  solu- 
tion of  formaldehyde,  a  permanently  green  liquid  is  formed. 

On  adding  a  crystal  of  Piperine  to  sulphuric  acid  containing  a  fragment  of  potassium 
dichromate,  it  at  once  acquires  a  purple  color,  and,  on  stirring,  dissolves,  forming  a 
reddish-brown  solution,  which  becomes  greenish  on  adding  water  to  it. 

On  adding  a  crystal  of  Piperine  to  sulphuric  aciil  containing  a  trace  of  selenous  acid,  it 
turns  brown,  changing  at  once  to  violet,  and  dissolves,  forming  a  brown  solution  changing 
to  green. 

When  heated  with  nitric  acid.  Piperine  is  colored  at  first  orange,  then  red.  and  the  acid 
acquires  a  yellow  color,  deepening  to  reddish  as  the  crj'stals  dissolve.  On  adding  to  this 
solution  an  excess  of  potassium  hydroxide  T.S.,  the  color  is  at  first  yellow,  but  upon 
boiling,  it  becomes  blood-red. 

Uses — Piperine  has  been  used  avS  a  stimulant  and  an  antiperiodic. 
Its  virtues,  however,  in  this  connection  depend  piincipally  upon  its 
impurities, — i.e.,  adhering  rcvsin  and  oil.  When  absolutely  pure  and 
colorless  it  has  but  little  medicinal  action.  Dose,  three  grains 
(0.2  Gm.). 

MATICO.  U.S.    Matico 

The  leaves  of  P'lprr  nDr/itxtifn/inu)  Ruiz  and  Pavon  (Fam.  Pi  per  ace  if)  . 

From  10  to  ].t  Cm.  kmg,  f?hort-peti<)late,  oblong-lanceolate  ;  apex  pointed,  base 
luiequally  heart-ghaped,  margin  very  finely  crenulate  ;  tessellated  above,  reticu- 
late beneath,  the  nie.«hes  small,  and  the  veins  densely  brownish-hairy  ;  aromatic, 
spicy,  bitterish,  and  astringent. 

Matico  leaves  contain  about  2  percent,  of  volatile  oil,  a  pungent 
resin,  a  crystalline  principle,  aria  nth  ic  add,  and  tannin.  It  is  stimu- 
lant and  haemostatic  and  given  in  doses  of  one  drachm  (4  Gm.). 

Official  Preparation 

Fluidextractum  Matico        Made  with  a  menstruum  consisting  of  3  parts  of  alcohol  and  1  part 
Fluidextract  of  Matico         of  water  (see  page  405).      Dose,  one-half  to  one  fluidrachm  (2  to 
4Cc.) 

CUBEBA.  T  .S.     Cubeb 

The  dried  unripe,  but  fully  grown,  fruit  of  I'iper  Ciibeba  Linnc?  filius  (Fam. 
Pipernee;r) . 

From  10  to  b"?  Aim.  long,  the  upper  portion  globoidal,  4  to  5  ]Mm.  in  diameter, 
contracted  at  the  base  into  a  sli-mlcr  s^lciii-likf  |M>rtiim,  almiit  ti  or  S  Mm.  long  ; 
peri<'arp  n-ticulately  wrinkled,  blackish-gray,  about  0.3  Mm.  thick  ;  internally  light 
nrf)wn,  smooth,  oily,  one-seeded  ;  brittle  ;  of  a  strongly  aromatic,  somewhat  cam- 
phoraref)iis  odf)r  and  ta.ste. 

Tlie  {)o\vder  coriUiins  few  or  no  starch  grains,  ami  on  treatment  with  sulphuric 
acid  the  fragments  become  wine-colonMl. 

This  usefnl  fruit,  or  berry  as  it  is  commonly  called,  contains  about 
10  percent,  of  volatile  oil,  '.i  percent,  of  resin,  cubebin,  cuhrhic  acid, 
wax,  fat,  etc.  The  virtues  of  ciil)e]>  reside  in  tlie  cubebic  acid,  resin, 
and  oil,  cubebin  wlien  ])ure  Ix'ing  destitute  of  activity,  (^ubebic 
add,  cubebic  resin,  and  cubeljin  are  all  colored  red  by  strong  sul- 
phuric aci<i.  ('ul)e])  is  used  as  a  diuretic,  stimulant,  and  expectorant 
in  doses  of  fifteen  to  sixty  grains  (I  to  4  CJm.). 
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Official  Preparations 

Fluidextractum  Cubeba;  Made  with   a  raenstnium  of  alcohol  (see  page  393).     Dose,  fifteen 

Fluidoxtract  of  Cubcb  ininiiii.s  to  oiio  fluidnichiu  ( I  to  4  Cc.) 

Oleoresina  CubebiC  Made  \>y  percolating  cubeb  with  alcohol,  distilling  off,  and  evapo- 

Oleoresin  of  Cubeb  rating  the  alcohol  (see  page  427).     The  yield  is  18  to  25  percent. 
Dose,  live  to  fifteen  minims  (0..'{  to  1  (,'c.) 

Trochisci  Cubobie  Each  troche  contains  about  ^  grain  of  olcorcsin  of  cubeb  (see  Tro- 

Troehes  of  Cubeb  chisci,  Part  V.) 

OLEUM  CUBEB>E.  U.S.    Oil  of  Cubeb 

A  volatile  oil  distilled  from  Cubeb.  It  should  be  kept  in  well-stoppered,  am- 
ber-colored bottles,  in  a  cool  place,  protected  from  light. 

The  oil  coutains  a  small  amount  of  a  hydrocarbon,  CioHje,  boiling 
at  158°  to  163°  C.  (31(>.4°  to  325.4°  F.),  and  two  oils  of  the  formula, 
C16H24,  boiling  at  262°  to  265°  C.  (503.6°  to  509°  F.),  one  of  which 
unites  witli  HOI,  while  the  other  does  not.  Upon  standing,  it  some- 
times deposits  rhomboidal  i>i'i'^iiiatic  crystals  of  a  stearoptene.  The 
crystals  have  the  formula  C30H48  +  2H2O,  are  fusible  at  67°  to  68°  C. 
(152.6°  to  154.4°  F. ),  and  volatilize  without  change  at  148°  to  150°  C. 
(298.4°  to  302°  F.). 

Official  Description. — A  colorless,  pale  green,  or  yellow  liquid. 

Odor,  Taste,  and  Reaction. — Characteristic   odor  of  cubeb,  and   a  warm,   camphoraceous, 

aromatic  taste.     An  alcoholic  solution  is  neutral  to  litmus  paper. 
Specific  Gravity. -0. 905  to  0.925  at  25°  C.  (77°  F.). 
Test  for  Identity.— It  is  laevogyrate,  the  angle  of  rotation  varying  from  —25°  to  ^(1°  in  a 

100  Mm.  tube,  at  a  temperature  of  25°  C.  (77°  F.). 

Uses. — Oil  of  cubeb  is  an  aromatic  stimulant  and  carminative. 
Dose,  eight  minims  (0.5  Cc. ). 

CAPSICUM.  U.S.    Capsicum 

[C.WENNE  Pepper] 

The  dried,  ripe  fruit  of  Capmcum  fastiyiatum  Blume  (Fam.  Solanaceie) ,  deprived 
of  its  calyx. 

Oblong-conical,  from  10  to  20  Mm.  long,  with  a  red,  shining,  membraneou.s  and 
translucent  pericarj)  ;  two-celled,  and  containing  10  to  20  Hat,  reniform,  yellowish 
seeds  attached  to  a  thick,  central  placenta  ;  odor  distinct ;  taste  intensely  pungent. 
Few  or  no  starch  grains  or  sclerenchymatous  fibres  should  be  present  in  the  pow- 
der. 

The  principle  (!onstituents  of  cai)sicuni  are  capsaicin,  C9H14O2, 
tracas  of  a  volatile  alkaloid  and  a  volatile  oil,  fiied  oil,  resin,  color- 
ing matter,  etc.  Capsaicin  is  in  colorless  crystals,  volatile,  intensely 
acrid,  and  soluble  in  alcohol,  ether,  and  lixed  oils.  ('a])si('um  is  stim- 
ulant and  rubefacient.  Dose,  one  grain  (0.065  (Jm.).  It  is  ust'd  in 
the  pills  of  belladonna,  ])odophyllum,  and  ('a])si<'iiiu  and  is  the  active 
ingredient  used  in  the  following  official  prepaiations  : 

Official  Preparations 

Emplastrum  Capsici  Made  by  sjireadiiig  adhesive  plaster  u])on  muslin,  cooling,  and 

Capsicum  Plaster  ai)plying  a  thin  coating  of  oleoresin  of  oapsicuui 

Fluide.xtractum  Capsici  iMiidc  with  alcohol  (see  page  .'?H7).     Dose,  one-half  to  one  minim 

Fluidextract  of  Capsicum  (O.O:?  to  0.05  Cc.) 

Oleoresina  Capsici  Made  by  porcolutiiig  jKiwdereil  cajtsicum  with  acetone,  distilling, 

Oleoresin  of  Capsicum  ancl  evajxiriiting  (seepage  427).     Yield,  5  jjereont.     Dose,  one- 

fourth  to  one  minim  (^0.015  to  0.05  Cc.) 
Tinctura  Capsici  IMaile  by  jjercidaling  10(t  (Jm.  of  powdered  capsicum  with  a  men- 

Tincture  of  Capsicum  struuin  of  '.(50  Cc  of  alcohol  and  50  Cc.  of  water  until  1000  Cc. 

are   obtained   (see  page  347).     Dose,  eight  to   thirtv  minims 
(0.5  to  2  Cc.) 
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COPAIBA.  U.S.    Copaiba 

[Balsa.m  of  Copaiba     Copaiva] 

An  oleoresin  derived  from  one  or  more  South  American  species  of  Copaiba 
(Fam.  lA'(jH)iii)i<)s:v) . 

Copaiba  is  mostly  iiuported  from  Para  in  Brazil,  Maracaibo  in 
Venezuela,  ami  other  South  American  ports.  It  contains  cojniivic 
acid,  volatile  oil,  and  a  bitter  principle.  Copaivic  acid,  C20H30O2, 
the  resinous  miiss  left  after  distilling  the  oil,  forms  a  series  of  amor- 
phous salts.  (See  Mtissa  Copaibte. )  It  maybe  obtained  pure  by 
exposing  a  mixture  of  nine  parts  of  copaiba  and  two  parts  of  aque- 
ous ammonia  (sp.  gr.  0.95j  to  a  temperature  of  10°  C.  (50°  F.). 
Copaiba  is  often  adulterated. 

Official  Description. — A  pale  yellow  to  brownish-yellow,  more  or  less  transparent  and  viscid 
liquid,  soiuetiiues  fluorescent. 

Odor  and  Taste. — I'eouliiir,  iiromatic  odor;  persistent,  bitter,  and  acrid  taste. 

Specific  Gravity.— 0.950  to  0.995  at  25°  C.  (77°  F.). 

Solubility. —  Water.      Insoluble. 

Utiiir  xolreuts.  Soluble,  or  showing  at  nio.st  a  slight  opalescence,  in  absolute  alcohol,  car- 
bon disulphide,  petroleum  benzin,  and  in  fixed  and  volatile  oils;  completely  soluble  in 
chloroform  and  ether. 

Tests  for  identity. — When  heated  on  a  water-bath,  it  should  evolve  no  odor  of  turpentine, 
and  after  forty-eight  hours  should  leave  a  resinous  mass  weighing  not  less  than  50  per- 
cent, of  its  original  weight. 
One  Gm.  of  Copaiba,  when  dissolved  in  50  Cc.  of  alcohol,  should  require  not  less  than  2.3 
Co.,  and  not  more  than  .3.2  Cc.  of  half-normal  alcoholic  potassium  hydro.xide  V.S.  for 
noutiiilizaticin,  using  1  Cc.  of  phenolphthalein  T.S.  as  indicator  (presence  of  a  normal 
iimportion  of  arid  riniii). 

Impurities  and  Test  for  Impurities. — Gurjun  balsam.    When  1  drop  of  nitric  acid  (sp.  gr. 

1.40  and  o  Cc.  of  glacial  acetic  acid  are  mi.\ed  in  a  test-tube,  and  4  drops  of  Copaiba  are 

carefully  poured  on  top  of  the  liquid,  no  reddish  zone  should  appear;    nor  should    the 

fluid  assume  a  red  or  purple  color  after  being  shaken. 

Parajfiii  ni/s.     If  5  Cc.  of  Copaiba  be  shaken  with  15  Cc.  of  alcohol,  and  heated  to  boiling 

for  one  minute,  no  drops  of  oil  should  separate  after  cooling  and  standing  for  an  hour. 
Fi.rcd  oils.  If  20  drops  of  Copaiba  be  boiled  with  1  Cc.  of  an  alcoholic  potassium  hydrox- 
ide .solution  (1  in  10)  for  two  minutes  and  cooled,  and  then  twice  its  volume  of  ether  be 
added  to  the  liquid,  no  gelatinization  should  occur. 
Limit  <if  resin.  If  1  (Jm.  of  Copaiba  be  shaken  with  10  Cc.  of  ammonia  water  in  a  stop- 
pered vial,  and  allowed  to  stand  for  twenty-four  hours,  the  liquid  will  become  turbid, 
but  it  shoulil  not  gelatinize,  nor  should  a  firm  mass  be  formed. 

Uses. — Co])aiba  is  stimulant  and  diuretic,  and  lias  a  special  irritant 
action  upon  the  mucous  membr;inos  of  the  urinary  passjiges.  Dose, 
from  fifteen  minims  to  one  lluidrachm  (1  to  4  Cc. ). 

OLEUM  COPAIB/C.  U.S.    Oil  of  Copaiba 

A  volatile  oil  distilled  from  ('(ip:iil)a.  It  siioidd  he  kept  in  well-stoppered, 
amber-colored  bottlen,  in  a  cool  pla(H%  protected  from  light. 

This  oil  is  a  liydrocarbon,  consisting  of  CioIIie  and  C15II24. 

Official  Description. — A  c(dorlcss  or  pale  yellow  liquid. 

Odor  and  Taste. — ('hara<:teristi(M)dor  of  coi)aiba;  aromatic,  slightly  bitter  and  i)ungent  taste. 

Specific  (Iravity.— 0.S9.')  to  0.905  at  25°  C.  ("7°  1-'.).  increasing  with  age. 

Test  for  Identity. —  It  is  liivogyrale. 

Uses. — It  is  nscd  as  ;i  sdnnihmt,  iiiid  for  Ihc  siime  i)uri)oses  as 
copaiba.      Do.sc,  live  lo  ten  ininims  |0..'!  (<>  0.<>  Cc.). 

OLEUM  SANTALi.  U.S.    Oil  of  Santal 

[Oil  of  Sandalwood] 
A  volatile  oil  diHtilletl   from  the  wood  of  Sunldhnii  (illniiii  \Aun6  (Fam.  Sontala- 
Cf.r),  yielfling,  whe?i  ;i.«s;iyed  hy  the  jtroces.s  ^iven  below,  iKjt  le.^s  than  90  percent. 
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of  alcohols,  calculated  as  santalol.     It  should   be  kept  in  well-stoppered,  amber- 
colored  bottles,  in  a  cool  place,  protected  from  lij^ht. 

This  is  an  oxygenated  oil,  consistin<^  of  an  aldeliyde,  ('i^^l^^h  and 
santalol,  CisHgeO.  It  is  often  grossly  adulterated  ;  tlie  proportion  of 
santalol  is  recognized  by  an  official  assay  (see  below). 

Official  Description. — A  ]i;ile  yellow,  somewhat  thick  liquid. 

Odor,  Taste,  and  Keaction. — Peculiar,  aromatic  odor;  pungent,  spicy  taste;   slightly  acid 

reaction. 

Specific  Gravity.— 0.965  to  0.980  at  25°  C.  (77°  F.). 

Solubility. — Alcohol.     Readily  soluble  ;  soluble  in  5  volumes  of  70  percent,  alcohol. 

Impurities  and  Tests  for  Impurities. —  Other  rm-ietien  of  nundttlwood  oil,  etc.  The  oil  is 
lievDgvrate  ;  its  anjile  of  rotntion  .«hould  be  not  less  than  — 16°  nor  more  than  — 20°  in  a 
100  Mm.  tube,  at  a  temperature  of  25°  (".  (77°  F.). 
Chloriiinteil  prodnrtn.  The  ])re.*enee  of  chloroform  may  be  detected  in  the  fidlowing  man- 
ner :  If  a  small  strip  of  filter  paper  folded  in  the  form  of  a  taper  and  saturated  with  Oil 
of  Santal  be  placed  in  a  small  porcelain  dish,  and  a  clean  beaker,  moistened  on  the  inner 
surface  with  distilled  water,  be  inverted  over  the  small  dish  immediately  after  igniting 
the  taper,  a  part  of  the  products  of  combustion  will  be  absorbed  by  the  water;  if  the 
beaker  be  then  rinsed  with  a  little  distilled  water  and  the  liquid  filtered,  the  filtrate 
should  yield  no  turbidity  upon  the  addition  of  a  few  drops  of  silver  nitrate  T.S. 

Assay  for  Santalol. — Introduce  10  Cc.  of  oil  of  t^antal  into  a  fla.sk  provided  with  a  ground- 
glass  tube-condenser  (acetylization  flask),  add  10  Cc.  r>f  acetic  acid  anhydride  and  about 
2  (im.  of  anhydrous  sodium  acetate,  and  boil  the  mixture  gently  during  one  hour  and  a 
half.  Allow  it  to  cool,  wash  the  acetyli/.ed  oil  with  distilled  water,  and  afterward-s  with 
sodium  hyflroxide  T.S.,  until  the  mixture  is  slightly  alkaline  to  phenolphthalein  T.S., 
and  then  dry  it  with  the  aid  of  fused  calcium  chloride,  and  filter.  Transfer  to  a  tared 
100  Cc.  flask  3  Cc.  of  the  dry  acetylizeil  oil,  note  the  exact  weight,  add  50  Cc.  of  half- 
normal  alcoholic  potassium  hydroxide  V..S.,  connect  with  a  reflux  condenser,  and  boil 
gently  during  one  hour,  ^fter  cooling,  titrate  the  re-idual  alkali  with  half-normal  sul- 
phuric acid  V.8..  using  phenolphthalein  T.S.  as  indicator.  Subtract  the  number  of  cubic 
centimeters  of  half-normal  sulphuric  acid  V.S.  required  from  the  50  Cc.  of  half-normal 
alcoholic  potassium  hydroxide  V..S.  taken,  multiply  the  difference  by  11.026.  and  diviiie 
by  the  weight  of  the  dry  acetylized  oil  taken,  less  the  above  difference  multiplied  by 
0.021 :  the  quotient  will  represent  the  percentage  of  santalol  in  the  Oil  of  Santal. 
Note. — The  difierenee  referred  to  above  represents  the  number  of  cubic  centimeters  of  half- 
normal  alcoholic  potassium  hydro.xide  \'.S.  consumed  bj'  the  acetylized  oil. 

Uses — It  is  used  as  a  stimulant  to  the  mucous  membranes,  espe- 
cially in  the  treatment  of  gonorrluea.  It  is  generally  administered 
in  capsulas.     Dose,  live  to  fifteen  minims  (0.3  to  1  Cc. ). 

BUCHU.  U.S.    Buchu 

The  dried  leaves  of  Barosma  U'lutina  (Thunberg)  Bartling  and  AVendland 
(Fam   Riilacetr). 

About  15  Mm.  long,  varying  between  oval  and  obovate,  yellowisli-green,  apex 
obtuse,  margin  crenate  or  serrat^e  with  a  gland  at  the  base  of  each  tooth,  the  ba.se 
more  or  les,s  wedge-shajjcd  ;  coriaceou.'J,  both  surfaces  beset  with  numerous  slight 
projections  ;  odor  strong  and  characteristic  ;  ta.'ste  somewhat  mint-like,  pungent 
and  bitterisii. 

This  drug  owes  its  valuable  i)ro|)erties  to  the  pi-e.senoe  of  a  volatile 
oil  and  resin.  It  also  contains  a  bitter  principle,  mucilage,  etc.  The 
stearoptene  dinsphrtwl  is  colored  dark  green  by  ferric  chloride. 

Uses — Buchu  is  used  avS  a  diuretic.     Dose,  thirty  grains  (li  Gm. ). 

Official  Preparation 

Fluidcxtractum  Buchu       Made  with  a  menstruum  of  ^  parts  of  alcohol  and  1    part  of  water 
Fluidextract  of  r.uchii        (see  page  ."^85).     Dose,  one  fluidrachm  (2  Cc.) 

SERPENTARIA.  U.S.    Serpentaria 

[ViKcuNi.v  Sn.\kkroot] 

The  dried  rhizome  and  roots  of  AriMnlochia  Srrprntnria  Linn^»  (Virginia  Serpen- 
taria), or  of  Aridolochia  n'ficulatn  Nnttall  (Texas  Ser j>entaria )  (Fam  Arij^tnlo- 
chiacex). 
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Virginia  Serpentaria.— Rhizome  of  oblique  growth,  about  2  Cm.  long  and 
about  2  Mm.  in  diameter;  externally  yellovvi.«h-bro\vn,  slightly  annulate,  the 
upper  surface  with  numerous  stem-scars  or  stem-bases,  the  lower  surface  bearing  a 
dense  tress  of  thin,  branching  roots  from  4  to  7  Cm.  long  ;  fracture  short,  yellowfsh 
brown  ;  xylem  in  the  roots  5-rayed ;  odor  camphoraceous ;  taste  bitter  and 
aromatic. 

Texas  Serpentaria. — The  rhizome  is  about  twice  as  large  as  that  of  Virginia 
Serpentaria,  of  a  grayish-brown  color,  and  the  roots  are  fewer,  less  interlacing,  and 
thicker. 

This  rhizome,  when  fresh,  contains  1  percent,  of  volatile  oil,  a  bitter 
principle,  starch,  sugar,  etc.  It  yields  its  virtues  to  alcohol  and  diluted 
alcohol.     It  is  an  ingredient  in  compound  tincture  of  cinchona. 

Uses. — It  is  a  stimulant  tonic.     Dose,  fifteen  grains  (1  Gra. ). 

Official  Preparations 

Fluide.xtractum  Serpentariac  Made  with  a  menstruum  of  4  parts  of  alcohol  and  1  part  of  water 
Fiuide.xtraet  of  Serpentaria        (.'ee  page  419).     Dose,  fifteen  to  thirty  minim.s  (1  to  2  Cc.) 

Tinctura  Serpentaria;  Made  by  percolating  200  Gra.  of  powdered  .serpentaria  with  .suflS- 

Tincture  of  Serpentaria  cient  menstruum  (65  alcohol   and  35  water)  to  make  1000  Oc. 

(see  page  36.3).     Dose,  one  fluidrachm  (4  Cc.) 

HUMULUS.  U.S.     Hops 

The  carefully  dried  strobiles  of  Ifumulus  jAipulua  Linn^  (Fam.  Moracese),  bear- 
ing their  natural  glandular  trichonies. 

Dvoid-cylindrical,  about  H  Cm.  long,  consisting  of  a  thin,  hairy  fiexuous  rachis 
and  numerous  yellowish-green  to  pale  brown  obliquely  ovate,  membranaceous 
scales  with  a  glandular  hairy  base,  frequently  infolded  on  one  side,  enclosing  a 
subglobular,  light  brown,  very  glandular  akene  ;  odor  strong  and  agreeable  ;  taste 
aromatic  and  bitter. 

Hops  owe  their  sedative  virtues  to  a  small  quantity  of  volatile  oil ; 
their  bitterness  is  due  to  the  resin  and  lupulin  present.  Dose,  thirty 
grains  (2  Gm. ). 

LUPULINUM.  U.S.     Lupulin 

The  glandular  trichomes  separated  from  the  fruit  of  Humulus  Lupulus  Linn6 
(Fam.  Moracficv). 

A  granular  powder,  bright  brownish-yellow  becoming  yellowish-brown,  and 
resinous  ;  its  component  trichomes  somewhat  globular  or  ellipsoidal,  0.1  to  0.3 
Mm.  in  diameter,  multicellular  ;  having  the  characteristic  odor  and  taste  of  hops. 

Not  less  than  60  percent,  of  Lupulin  is  soluble  in  ether,  and  when  incinerated, 
it  should  yield  not  more  than  10  percent,  of  ash.  . 

Lupnlin  contains  10  percent,  of  volatile  oil,  which,  on  exposure, 
yields  vah'ric  acid,  trimethylamine,  a  bitter  principle  (lui)amaric 
acid),  ^'ezHsoO?,  resin,  wax,  and  an  alkaline  liquid  terme<l  lupuHne. 
Alcohol  and  ether  are  the  best  solv<'iits.  Dose,  eight  grains  (0.5 
Gm.). 

Official  Prcpurationg 

Fluidrxtrnctum  Lupulini  Mm<1p  with  n  iiimstruum  nf  alcohol  (see  pa^c  405).     Dose,  eight 

FItlidexf HK't  of  I.upulin  tn  fifteen  tiiiniins  fit. 5  to  1  (V.) 

Oleoresina  I,ii)>ulini  Made  hy  jicrcolnting  luj>ulin  with  acetone,  distilling,  and  pvnp- 

OleoriM^in  of  Lupulin  orating  the  acetone.     The  vield  i.s  about  50  nercent.  (sec  page 

428).     Dose,  three  to  ten  minims  (0.2  to  0.6  Cc.) 

CANNABIS  INOICA.  T  .S.     Indian  Cannabis 

[Indian   Hk.mi-] 
The  dried  flowering  tojis  of  the  pistillate  plant.«i  of  Cnnnnlns  safini  Linne  (Fam. 
Morarnr ),f!;rown  in  the  East  Indies  and  gathered  while  the  fruits  are  yet  unde- 
veloped, and  carrying  the  whole  of  their  natural  resin. 
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In  dark  green  or  more  or  less  brownish  compressed  masses,  consisting  of  the 
densely  paniculate  branchlets,  about  5  Cm.  or  more  in  length,  and  the  inflores- 
cence more  or  less  agglutinated  with  a  resinous  exudation  ;  commonly  with  a  few 
undeveloped  digitate  leaves  of  one  or  more  linear-lanceolate  leaflets  ;  clothed  with 
numerous  sheathing,  pointed  bracts,  each  containing  two  small  mature  but  unfer- 
tilized pistillate  flowers  ;  odor  agreeably  narcotic  ;  taste  characteristic. 

In  the  powder  few  or  no  pollen  grains  or  stone-cells  should  be  present. 

Indian  cannabis  contains  a  resinons  substance,  cannabinine,  volatile 
oil,  and  tetanocaunabinine.  Alcohol  is  the  best  solvent  for  the  active 
principles. 

Uses. — It  is  used  as  an  anodyne  and  nervous  stimulant.  Dose,  one 
grain  (0.065  Gm.). 

Official  Preparations 

Extractuiu  Cannabis  Indicae  Made  hy  percolating  Indian  Cannabis  with  alcohol,  dis- 

£xtract  of  Indian  Cannabis  tilling  the  alcohol  from  the  percolate,  and  evaporating 

to  a  pilular  consistence  (see  page  443).     Dose,  one- 
lifth  grain  to  two  grains  (0.01  to  0.125  Gm.) 
Fluidextractum  Cannabis  Indicae  Made  with  alcohol   (see  page  387).     Dose,   one-half  to 

Fluidextract  of  Indian  Cannabis  one  minim  (0.03  to  0.05  Cc.) 

Tinctura  Cannabis  Indicaj  Made  by  percolating  100  Gm.  of  Indian  Cannabis  with 

Tincture  of  Indian  Cannabis  sufficient  alcohol   to  make   1000  Cc.    (see  page  347J. 

Dose,  ten  minims  (0.3  Cc.) 

VALERIANA.  U.S.     Valerian 

The  dried  rhizome  and  roots  of  Valeriana  officinalis  Linne  (Fam.  Val/'mnmcen') . 

Rhizome  from  2  to  4  Cm.  long,  and  1  to  2  Cm.  thick,  upright,  subglobular  or 
obconical,  truncate  at  both  ends,  brown  or  yellowish-brown,  internally  whitish 
or  pale  brownish,  with  a  narrow  circle  of  white  wood  under  the  thin  bark. 
Roots  numerous,  slender,  brittle,  brown,  with  a  thick  bark,  and  slender,  ligneous 
cord.  Odor  peculiar,  becoming  stronger  and  more  unpleasant  on  keeping  the  drug  ; 
taste  camphoraceous  and  somewhat  bitter. 

Valerian  contains  about  1  percent,  of  volatile  oil,  valeric  acid,  resin, 
starch,  tannin,  etc.  ;  there  are  also  present  some  acetic  and  formic 
acids.     Alcohol  and  ether  are  good  solvents  for  the  active  principles. 

Uses. — It  is  used  as  a  nervine.     Dose,  thirty  grains  (2  Gm. ). 

Official  Preparations 

Fluidextractum  Valerianae  Made  with  a  menstruum  of  3  parts  of  alcohol  and  1  part 

Fluidextract  of  Valerian  of  water  (see  page  423).     Dose,  thirty  minims  (2  Cc.) 

Tinctura  Valerianae  Made  by  percolating  200  (Jm.  of  powdered  valerian  with  a 

Tincture  of  Valerian  mixture  of  3  parts  of  alcohol  and  1  part  of  water  until 

1000  Cc.  of  tincture  have  been  obtained  (see  page  365). 
Dose,  one  fluidrachm  (4  Cc.) 
Tinctura  Valerianae  Ammoniata  Made  by  percolating  200  (Jm.  of  powdered  valerian  with 

Ammoniated  Tincture  of  Valerian        aromatic  spirit  of  ammonia  until  1000  Cc.  of  tincture 

have   been   obtained    (see   page  365).      Dose,    thirty 
minims  (2  Cc.) 

VIBURNUM  OPULUS.  U.S.    Viburnum  Opulus 

[Cramp-bark] 

The  dried  bark  of  Viburmoii  Opitliia  JAnn^  (Fam.  C'apri/uliacea:). 

In  somewhat  transversely  curved  pieces,  occasionally  in  quills,  of  variable 
length,  and  0.5  to  2  Mm.  thick;  outer  surface  grayinh-brown,  longitudinally 
wrinkled,  with  large  brown  lenticels  and  brownish-black  fruit-iicads  of  a  iiciien  ; 
inner  surface  light  brown,  longitudinallv  striate  ;  fracture  uneven,  fibrous  ;  trans- 
verse sections  showing  several  bands  of  bast  fibres  ;  odor  slight ;  taate  somewhat 
astringent  and  bitter. 

Dose,  thirty  grains  (2  Gm.).     (See  next  article.) 

Official  Preparation 

Fluidextractum  Viburni  Opuli  Ma.lo  with   ii   iiunstruum  of  2  parts  of  alcohol  and   1 

Fluidextract  of  Viburnum  Opulus  i)art  of  water  (see  page  423).     Dose,  one-half  to  one 

fluidrachm  (2  to  4  Cc.) 
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VIBURNUM  PRUNIFOUUM.  U.  S.     Viburnum  Prunifolium 
[Black  Haw,  Viburnum] 

The  dried  bark  of  the  root  of  Viburnum  prunifolium  Linn6,  or  of  Viburnum 
Lentagi)  Liiine  (Fam.  Caprifoliacese) . 

In  irregular  or  quilled  pieces,  rarely  exceeding  4  Mm.  thick  ;  externally  dingy 
brown,  sliallovvly  fissured  and  slightly  scaly  ;  inner  surface  rust-brown  ;  fracture 
weak,  short,  and  uneven,  the  inner  layer  whitish,  the  middle  rust-brown,  the 
outer  dark  brown  ;  groups  of  stone  cells  readily  distinguishalile  in  transverse  sec- 
tion ;  odor  slight,  peculiar  ;  taste  very  bitter,  somewhat  astringent. 

Viburnum  contiiins  valeric  acid,  a  bitter,  resinous  principle,  vibur- 
7im,  tannin,  etc.     Alcohol  is  the  best  solvent  for  its  active  principles. 

Uses.— It  is  used  like  valerian,  as  a  nervine  and  tonic  ;  it  has  also 
diuretic  properties.     Dose,  thirty  grains  (2  Gm.j. 

Official  Preparation 

Fluide.xtractum  Viburni  Prunifolii  Miule  with  a  menstruum  of  2  parts  of  alcohol  and  1 

Fluidextraet  of  Viburnum  Prunifolium         part  of  water  (see  page  424).     Dose,  one-half  to 

one  fluidrachui  (2  to  4  Cc.) 

OLEUM  CHENOPODII.   U.S.    Oil   of  Chenopodium 

[Oil  of  American  Wokmskkd] 

A  volatile  oil  distilled  from  Chenopodium  antluiminticHin  Linne  (Fam.  Chenopo- 
diaceie).  It  should  be  kept  in  well-stoppered,  amber-colored  bottles,  in  a  cool  place, 
protected  from  light. 

This  oil  consists  of  a  terpene,  CioHie,  and  an  oxygenated  portion, 
CioHieO. 

Official  Description. — A  thin,  colorless  or  yellow  liquid. 

Odor  and  Taste. — Peculiar,  penetrating,  somewhat  camphoraeeous  odor;  pungent  and  slightly 
bitter  taste. 

Uses. — It  is  used  as  an  anthelmintic.  It  is  best  administered  as  an 
emulsion,  first  mixing  the  oil  with  twice  its  volume  of  olive  oil. 
Its  taste  is  so  offensive  to  children,  to  whom  it  is  almost  exclusively 
given,  in  the  treatment  against  intestinal  worms,  that  the  emulsion 
should  be  flavored  with  methyl  salicylate,  aromatic  oils  or  other  sub- 
stances. The  oil  has  caused  death  in  doses  of  half  a  fluidrachm.  In 
some  cases  the  diluted  oil  may  be  given  in  capsules.  Dose,  three 
minims  (0.2  Cc). 


OLEUM  JUNIPER!.  U.  S.    Oil   of  Juniper 

A  volatile  oil  distilled  from  the  fruit  of  Jnuifx'nis  cdnuiniiiin  Linn^^  ^Fam.  Co- 
nift'ne).  It  should  be  kept  in  well-stoppered,  amber-colored  bottles,  in  a  cool 
place,  protected  from  light. 

Oil  of  juniper  (berries)  is  a  terpene,  CioHie- 

Official  Description. — A  colorless,  faintly  green  or  yellow  liquid. 

Odor  and  Taste. — ('hamcteristic  odor  of  juniper;  warm,  aromatic,  somewhat  tcrebinthinate 

■itnl  -li^'litlv  bitter  taste. 
Specific  Gravity.— O.HiiO  t..  O.HHO  at  25°  ('.  (77°  V.). 

Uses.  —  It  hits  diuretic  and  stimuhmt  properties.  Dose,  throe  min- 
ims (0.2  Cc). 

Official  Preparations 

Spiritns  Jimiperi  Made  by  mixing  M(\:  of  oil  of  juniper  with  lt,50  (^c.  of  alcohol 

Spirit  of  . Juniper  '  (.see  page  31(5).     Dose,  one-half  to  two  lluidriichms  (2  to 

8Cc.) 

Spiritus  Junippfi  Composifua         Made  by  mixing  8  Cc.  of  oil  of  juniper  and  1  Cc.  each  of  oils 

Compound  Sjiirit  of  Juniper.  of  fennel  iind  cnrnway  with  1400  Cc.  of  iilcoh<d  and  sufficient 

wiitir  to  make  2000  (V.  (see  page  31fi).     Dose,  one  to  four 

tlni.lrachms  (4  to  Itt  Cc.) 
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SABINA.  U.S.     Savin 

The  tops  of  Juniperus  Sabina  Linne  (Fam.  Coniferic) . 

Short,  thill,  subcjuadrangular  branchlets  bearing  leaves  which  are  rather  dark 
green,  in  four  rows,  opposite,  siale-hke,  ovate-lanceolate,  more  or  les.s  acute, 
appressed,  imbricated,  having  on  the  back  a  shallow  groove  c<jntaining  an  oblong 
or  roundish  gland  ;  odor  peculiar,  terebinthinate  ;  ta-ste  disagreeable,  resinous,  and 
bitter. 

Savin  contains  a  terjiene,  CioHie?  and  resin,  with  a  trace  of  tannin. 
Alcohol  is  the  best  menstruum.     I)ose,  eight  grains  (0.5  Gm. ). 


Fluidextractum  Sabin* 
Fluidextract  of  Savin 


Official  Preparation 

Made  with  ii  menstruum  of  alcohol  (see  page  41o). 
eight  miuims  (0.2  to  0.5  Ce.) 


Dose,  three  to 


OLEUM   SABIN/E.  U.  S.    Oil   of  Savin 

A  volatile  oil  distilled  from  the  fresh  tops  of  Savin.  It  should  be  kept  in  well- 
stoppered,  amber-colored  bottles,  in  a  cool  place,  protected  from  light. 

This  oil  is  a  terpene,  CioHig. 

Official  Description. — A  colorless  or  yellowish  liquid. 

Odor  and  Taste.— Peculiar,  terebinthinate  odor:  pungent,  bitter  and  camphoraceous  taste. 
Specific  Gravity.— 0.90:i  to  0.923  at  25°  C.  (77°  F.). 

Solubility. — Ahnhol.     In  about  one-half  voluiue  or  more  of  90  percent,  alcohol. 
Tests  for  Identity. — The  Oil  is  de.\trogyrate,  the  angle  of  rotation  varying  between  -^-10° 
and  +  60°  in  a  100  Mm.  tube,  at  a  temperature  of  25°  C.  (77°  F.). 

Uses. — It  is  used  as  a  stimulant  and  emmenagogne.  Owing  to  its 
having  been  frequently  used  to  produce  abortion,  it  vShould  not  be 
dispensed  except  upon  the  order  of  a  j)hysician.  Dose,  one  to  live 
minims  (0.05  to  0.3  Cc. ). 


Unofficial 

Agaricus  Albus 

White  Agaric 
Alisma 

Water  Plantain 
Oil  of  Water  Plantain 
Aralia  Racemo.sa 

American  Si)ikcnard 
Chcnopodium 

American  Wormseed. 
U.  S.  P.  1890 

Cunila 

Dittiiny 
Galanga 

(jalangal 
Oil  of  Galangal,  CioHisO 
Iris  Florentina 

Florentine  Orris 
Juniperus 
Juniperus  Virginiana 

Red  ("cdar 
Oil  of  Red  Cedar 
La.serpitium 

White  (lentian 
Laurocerasus 

Cherry  Laurel 
Laurus 

Laurel 
Oil  of  Laurel 

Levisticum 

Lovago 
Lintris 

Liatris 


Substances  containing  Volatile  Oil  and  Resin 

A  fungus  from  ri>/i//,onin  oj/Uiit<ilis,  which  grows  on  the  trunks  of 
old  trees 

From  Alisma  Plaiitago,  indigenous  to  Europe.  Contains  an  acrid 
resin 

A  pungent  oil 

The  rhizome  of  A.  raceiiiona,  found  in  North  .\merica.  It  contains 
volatile  oil,  resin,  etc. 

The  fruit  of  Chfunpodittm  (iDihroKioideK  Linnc,  and -variety  anthel- 
minticum  (iray  (Fam.  ChcnopodiacesE)  and  contains  a  volatile 
oil  which  is  otiicial,  resin  aucl  a  bitter  principle.  Used  a:?  an 
anthelmintic 

From  ('.  Miiiiiinu,  found  in  the  United  States.  It  contains  vola- 
tile oil  and  resin 

The  rhizome  of  A//)i'iiia  officinitnim,  grown  in  China.  It  contains 
i  percent,  of  volatile  oil,  and  a  pungent,  soft  resin,  etc. 

A  jiale  yellow  or  brownish-yellow  volatile  oil 

The  rhizome  of  different  sj)ecies  of  frig,  grown  in  Europe.  It  con- 
tains a  volatile  oil,  soft,  acrid  resin,  etc. 

Thofruitof.A  ciniimiiiiis  (Fam.  Cnni/iro) 

The  tops  of./,  riri/iiiiiinii,  grown  in  Canada  and  the  United  States. 
It  contains  volatile  oil,  resin,  etc. 


Distilled  from  the  wood  of  Jim i pirn h  rinjininnn 
From  L.  Intit'olium, 
a  bitter  principle 


ot  .liiniiti 
nd  in  Eu 


rope.      It  contains  vidatile  oil  and 


From  /'riiiiiiH  Luiirort'rnauii,  found  in  Western  .Asia.  It  contains 
volatile  oil,  resin,  etc. 

The  leaves  and  fruit  of  I,.  nnhiUn,  indigenous  to  the  Levant.  It 
contains  volatile  and  tixeil  oils,  also  resin,  etc. 

A  pale  yellow  oxygenated  oil,  sp.  gr.  91.  The  yield  is  about  2  per- 
cent. 

From  L.  ojficiiiiilr,  found  in  Eurojie.  It  contains  volatile  oil, 
resins,  etc. 

From  different  species  of  LintriH,  indigenous  to  North  .\merioa 
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Unofficial  Substances  containing  Volatile  Oil  and  Resin— Continued 

Myrica  The  leaves  of  M.  ceri/era,  found  near   Lake  Erie  and  the  Atlantio 

Bayherry  coast.     It  contains  volatile  oil,  resin,  etc. 

Myrt'us  From  M.  communis,  found  along  the  Mediterranean.     It  contains  a 

Myrtle  volatile  oil,  resin,  etc. 

Piper  Methysticum  The  root  of  /'.  Methysticnni,  indigenous  to  the  Sandwich  Island.^. 

Kava-Kava  It  contains  a  volatile  oil  and  acrid  resin 

Ava-Kava  An  intoxicating  liquor,  made  from  the  root  of  Piper  Methysticum 

Psoralea  From  ditferent  species  of  I'uord/eti,  found  in  the  United  States.     It 

Psoralea  contains  a  volatile  oil  and  resin 

Ptelea  From  P.  tri/oliata,  found  in  North  America.     It  contains  a  vola- 

Shrubby  Trefoil  tile  oil  and  pungent  resin 

Ruta  Graveolens  The  herb  of  R.  grareolena 

Rue 

Oleum  Rutoe  A  volatile  oil  from  Hula  graveolens,  sp.  gr.  0.880,  more  soluble  in 

Oil  of  Rue  water    than    most    volatile    oils.      It    is    methyl-nonyl-ketone, 
CH3.CO.C9H19 

Sambucus  The  flowers  of  Sarnhncus  canadensis  Linne  (Fam.  Caprifoliaceae). 

Elder.     U.S.  P.  1890  It  contains  small    amounts   of    volatile  oil,    resin,    sugar,  and 
mucilage 

Santalum  Album  The  wood  of  .S".  album.     It  contains  an  oxygenated  volatile  oil  and 

Sandalwood  resin.     (See  Oleum  Santali) 

Thuja  The  fresh  tops  of  Thuja  occideutalis  LinnS  (Fam.  Voni/erce) 

Arbor  Vitae 

Wintera  The  bark  of  Drimys  Winter!,  grown  in  South  America 

Winter's  Bark 

Oil  of  Winter's  Bark  The  yield  of  volatile  oil  is  about  IJ  percent. 

Official    Drugs    and    Products  containing  Volatile  Oil   associated 
with  Bitter  Principle  or  Extractive 

ARNICA.  U.S.     Arnica 

[Arnic.e  Flores,  Ph.\rm.  1890  Arnica  Flowers] 
The  dried  flower-heads  of  Arnica  monUma  Linne  (Fam.  CoviposiLv). 
Subglobular,  about  2  Cm.  long ;  involucre  campanulate-turbinate ;  bracts  in  1 
to  2  ranks,  oblong,  dark  green,  pubescent ;  receptacle  slightly  convex,  deeply 
pitted,  densely  .«hort-hairy  ]  rays  about  16,  bright  yellow,  the  ligulate  portion  2  to 
2.5  Cm.  long,  nearly  6  Mm.  broad,  3-toothed,  7-  to  9-nerved,  pistillate  ;  disk  flowers 
perfect,  5-toothed,  of  a  deeper  yellow,  their  akenes  nearly  6  Mm.  long,  slender, 
tapering  sharply  to  the  base,  flattened,  5-ril)bed,  pubescent,  the  i)apj)us  ntnirly  a 
half  longer  than  the  akene,  of  a  single  circle  of  nearly  white  barbellate  bristles  ; 
odor  characteristic  and  agreeable  ;  taste  bitter. 

Arnica  flowers  contain  a  trace  of  volatile  oil,  and  a  bitter  principle, 
arnicin,  with  resin,  coloring  matter,  etc.  Alcohol  and  water  extract 
their  virtues.      It   is  rarely   used   internally.     Dose,  fifteen   grains 

(1  Gm.). 

Official   Preparation 

Tinctura  Arnicte  Made   by    percolating    200  (iiii.  of  powdered    arnica   with    sufficient 

Tincture  of  Arnica  diluted   alcohol   to  make    1000  Cc.  (see  page  343).     Dose,  fi^een 

minims  (1  Cc.) 

CALENDULA.  U.S.    Calendula 
[Markjold] 

The  dried  ligulate  florets  of  Calenduln  officinalis  Linn^  (Fam.  Compositse). 

Florets  15  to  25  Mm.  long,  yellow  or  orang(>-r<)l(in>d,  one-  to  three-toothed,  the 
short  hairv  tube  occasionally" enclosing  the  n-miuuits  of  :i  lilifoiin  style  and  bilid 
Htigma  ;  odor  slight  and  somewhat  heavy  ;  taste  slightly  hitter  and  faintly  sahne. 

Calendula  contains  a  small  quantity  of  a  volatile  oil,  a  bitter  prin- 
cii)le,  gnm,  sugar,  etc.  Calntdulin  is  not  the  active  i)rinciplc,  having 
very  little  tast«'.      Dose,  fift<'(>ii  grains  ( 1  (}m. ). 

Official   Preparation 

Tinctura  Cal.ndulic  Ma<le  by  percolating  200  (im.  of  powdered  oalen.liiln  with  sufficient 

Tincture  of  Calendula  alcohol  to  make  1000  Cc.  ^hoo  page  34«).     Uso.l  externally 
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OLEUM  ERIQERONTIS.  U.S.    Oil   of  Erigeron 

[Oil  of  Fleabane] 

A  volatile  oil  distilled  from  the  fresh,  flowering  herb  of  Erigeron  canaderufu 
Linne  (Fam.  Compodtse).  It  should  Vje  kept  in  well-stoppered,  amber-colored 
bottles,  in  a  cool  place,  protected  from  lijrlit. 

This  oil  consists  of  a  terpene,  CioHie,  and  an  oxygenated  portion. 

Official  Description. — A  pale  yellow,  limpid  liquid,  rapidly  becoming  darker  and  thicker  by 

a{;e  and  exposure  to  the  air. 
Odor,  Taste,  ana  Reaction. — Peculiar,  aromatic,  persi.stent  odor  ;  aromatic,  slightly  pungent 

taste. 
Specific  Gravity.— 0.84.5  to  O.Sfi.i  sit  2.5°  C.  (77°  F.). 
Solubility. — A/mhol.     In  an  equal  volume. 
Tests  for  Identity. — Soluble  in  an  equal  volume  of  alcohol  (distinction  from  oil  of  firewetd 

derived   from   Erechthites  hieraci/olia   Rafine.sque  (Fam.  CompoHitce)  and  from  oil  of 

turpentine). 
It  is  dextrogyrate,  the  angle  of  rotation  being  not  below  +  45°  in  a  100  Mm.  tube,  at  a 

temperature  of  2.5°  C.  (77°  F.). 

Uses. — It  is  used  in  uterine  hemorrhage  as  a  hfemostatic.  It  is 
best  administered  in  capsules.     Dose,  fifteen  minims  (1  Cc). 

ANTHEMIS.  U.  S.     Anthemis 

[Chamomile     English  Chamomile     Roman  Chamomile] 

The  dried  flower-heads  of  Anthetnis  nohilia  Linne  (Fam.  CV)m/»o.n<A'),  collected 
from  cultivated  plants. 

Subglobular,  1.5  to  2  Cm.  broad,  con.yisting  of  an  imbricated  involucre  and 
numerous  white,  strap-shaped,  obscurely  three-tfx»thed  ray-florets,  and  usually  a 
few  tubular  disk-florets,  inserted  upon  a  chaffy,  conical,  solid  receptacle  ;  odor 
agreeable  ;  taste  strongly   aromatic  and  bitter. 

Anthemis  contains  a  volatile  oil,  and  a  bitter  principle  which  has 
been  called  anthemic  acid.     The  volatile  oil  is  frequently  blue  in  color. 

Uses. — It  is  used  as  a  tonic,  often  in  infusion.  Dose,  thirtv  grains 
(2Gm.). 

MATRICARIA.  U.S.     Matricaria 

[German  Chamo.mile] 

The  dried  flower-heads  of  Matricaria  Chamomilla  Linnd  (Fam.  Compositae) . 

About  6  or  8  Mm.  broad,  exclusive  of  the  rays,  with  a  flattish  imbricated  invo- 
lucre, a  conical,  hollow,  and  naked  receptacle,  10  to  20  white  ligulate  and  reflexed 
pistillate  ray-florets  which  are  about  8  Mm.  long,  and  numerous  yellow,  tubular, 
perfect  disk-florets  without  pappus  ;  odor  somewhat  disagreeably  aromatic  ;  taste 
strongly  aromatic  and  bitter. 

The  similar  flower-heads  of  Anfhrmis  arremia  Linne,  and  Maruta  Colula  De 
Candolle  (Fam.  Cnmpositn),  have  conical,  solid,  and  chaffy  receptacles. 

Matricaria  contains  a  dark  blue  volatile  oil,  which  is  soluble  in  alco- 
hol ;  the  bitter  principle  is  termrd  anthemic  acid. 

Uses — It  is  a  tonic  and  stimulant.     Dose,  four  drachms  (16  Gm.). 

EUPATORIUM.   l.S     Eupatorium 

[  I'x  >.\  i>hrr     Tiioi{(  )r< :  n  woin] 

The  dried  leaves  and  flowering  tops  of  Eupatorium  jhrfuliatum  Linn<''  (  Fam. 
OmipoMl.-r) . 

Usually  occurring  in  fragments  ;  leaves  opposite,  the  jiair  united  at  the  ba.«e, 
from  8  to  20  Cm.  long  and  1.5  to  5  Cm.  broad,  tapering  regularly  from  near  the 
base  to  an  acute  apex,  crenate-serrate,  rugosely  veined,  rough  and  bright  green 
above,  yellowish-gray-green,  toinentose  and  resinous-dotted  IxMieath  ;  flower-heads 
small,  numerous,  corymbed,  with  a  campanulate  invnhicre  of  lance-linear  imbri- 
cated scales  and  with  from  10  to  15  tubular  yellowish-white  florets,  having  a  bristly 
pappus  in  a  single  row  ;  odor  faintly  aromatic  ;  taste  strongly  bitter. 
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This  plant  contains  a  volatile  oil  and  revsin,  eupatorin,  gum,  tanniu, 
sugar,  etc.  Alcoliol,  diluted  alcohol,  and  water  extract  its  virtues. 
It  is  tonic  and  laxative.     Dose,  thirty  grains  (2  Gm. ), 

Official  Preparation 

Fliiidextractum  Eupatorii  Made  with  a  ni(,-iistiuuui  of  flilutcil  alcohol  (see  page  396). 

Fluidextract  of  Eupatoriuin  l)ose,  one-half  to  two  fluidraehms  (2  to  8  Co.) 

QRINDELIA.  U.S.    Qrindelia 

The  dried  leaves  and  flowering  tops  of  Grinddia  robusta  Nuttall,  or  of  Grindelia 
squarrom  (Pursh)  Dunal  (Fam.  Coinjxixitx). 

Leaves  about  5  Cm.  or  less  long,  varying  from  broadly  spatulate  or  oblong  to 
lanceolate,  ses.«ile  or  c'la!^i)ing,  obtuse,  more  or  less  sharply  serrate,  often  spinosely 
toothed,  or  even  laciniate-pinnatilkl,  pale  green,  smooth,  linely  dotted,  somewhat 
coriaceous,  brittle;  heads  more  or  le.ss  resinous-viscid,  many-flowered,  either 
conical-urceolate  {(r.  xfjnarroxd),  or  depressed-urceolate  ((r.  rohxiita)  ;  the  involucre 
hemispherical,  about  10  Mm.  broad,  composed  of  numerous  imbricated,  squarrosely 
tippe<l  or  spreading  scales  ;  ray-florets  yellow,  ligulate,  pistillate,  sometimes  absent ; 
disk-florets  yellow,  tubular,  perfect  ;  pappus  of  two  or  three  mostly  unequal  awns 
about  the  length  of  the  disk-florets  ;  odor  balsamic  ;  taste  pungently  aromatic  and 
bitter. 

Grindelia  contains  a  volatile  oil  and  a  bitter  and  resinous  principle. 
Alcohol  is  the  best  menstruum.     Dose,  thirty  grains  (2  Gm.). 

Official  Preparation 

Fluidextractum  Grindcliic      Made  with  a  menstruum  of  ,3  parts  of  alcohol  and  1  part  of  water 
Fluidextract  of  Grindelia        (.seepage  .399).     Dose,  one-half  to  one  fluidrachm  (2  to  4  Co.) 

ERIODICTYON.  U.S.     Eriodictyon 

[Yerba  Santa] 

The  dried  leaves  of  Eriodictyon  callfornlcwn  (Hooker  and  Arnott)  Greene  (Fam. 
IIiidroj)hi//lacra). 

Usually  occurring  in  fragments  ;  entire  leaf  oblong-lanceolate,  5  to  15  Cm.  long 
and  1  to  8  Cm.  broad,  acute  at  the  aj)ex,  narrowed  below  into  a  short,  broad  petiole, 
the  margin  more  or  less  incurved,  entire  tir  irregularly  serrate,  or  crenate-dentate  ; 
upper  surface  yellowish-green,  smooth,  covered  with  a  brownish  resin  ;  lower 
surface  whitish  or  yellowish-white,  conspicuously  reticulated  and  den.sely  tomen- 
tose  ;  brittle,  but  flexible  in  a  damp  and  warm  atmosi)here ;  odor  somewhat 
aromatic  ;  taste  balsiimic  and  sweetish. 

Eriodictyon  is  also  known  lus  mountain  balm ;  it  contains  a  bitter 
resin,  volatile  oil,  and  extractive.  Its  pre]>arations  are  often  used  to 
disgni.sc  tlie  laste  of  (|uiiiine. 

Uses. — It  is  gi^■<'n  in  doses  of  fifteen  to  sixty  grains  (1  to  4  Gm.) 
as  a  stimnlating  tonic. 

Fluiilcxtractum  Eriodictyi  Made  with  a  tncnstruum  of  4  parts  of  alcohol  to  1  part  of  water 

Fluidextract  of  Eriodictyon        (.xee   page   396).       I»"wi'.    filtiin    luininis  to   one   fluidrachm 
(1  fo4C'c.) 

MEZEREUM.  IS.    Mezereum 

The  dried  ))nrk  of  Ihi/ilmc  Mrzrrnnn  Linne,  and  of  other  European  species  of 
fhi/ihiir  ( l'"am.  'J'lii/)iiili(in':r). 

In  long,  thin,  flexible,  tough  bands,  the  edges  fringed  with  j)artly  detached  bast 
Jibri'S  ;  outer  surfai-e  yellowish-  or  reddish-brown.  (>l)Ii(|uely  striatt'  or  wrinkled, 
with  inniien.ns  lenticels  and  occasional  brownish-black  fruit-heads  of  a  lichen  ; 
inner  surface  yellowish-green  or  whitish,  satiny-lustrous,  finely  striate  ;  fracture 
tough,  fibrous,  the  periderm  readily  Heparal)le  from  the  yellowish-green  cortex, 
inner  bark  lamellated  ;  odor  slight ;  taste  very  acrid. 
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Mezercuni  contains  (hip/inin,  C3iir34<)i9,  a  Kl<it'<>!^'<l*'j  associat«'(l  with 
au  acrid  soft  resin  and  oil.      AlcoJiol  is  Die  best   mcnsti mini  tor  c\ 
tractiug  tlic   activity.     jMczcnMim  is  iai-<'ly  ^ivm    internally  alone, 
being  usually  combined  with  other  drugs,  as  in  the  ollicial  conii)ound 
fluidextract  of  sarsaparilla.     The  dose  is  eight  grains  (0.5  Gni.). 

official  Preparation 

Fluidextractum  Mezcrci  Miidc  witli  a  iiien^li  iiuiii   of  4  parts  of  alcohol    and   1    part  of 

Fluidextract  of  Mezereum         water  (see  page   -lllfi).     Dose,  one  uiiiiiin  (0.05  Ce.).      I'rinci- 
pally  used  externally 

ASPIDIUM.  U.S.     Aspidium 
[Male  Fekn] 

The  dried  rhizome  of  Dri/opleris  Flli.r-nia.'i  (Linne)  Schott,  or  of  I)r)/opteri.>i  mar- 
ginalia (Liune)  Asa  (xray  (Fam.  Fillccs). 

Before  being  peeled,  10  to  15  Cin.  long  by  5  to  7  Cm.  thick,  including  the 
densely  imbricated,  dark  brown,  cylindraceous,  slightly  (Mirve<l  stipe-bases  and  the 
dense  mass  of  brownish,  glossy,  transjiai-ent,  soft,  chaffy  scales  ;  whcTi  peeled,  1  to 
2  or  3  Cm.  thick,  cylindraceous  and  nearly  straight,  or  curvi'd  and  tiipering  toward 
one  end,  roughly  scarred  with  the  remains  of  the  stipe-ba.«es,  or  bearing  several 
coarse  longitudinal  ridges  and  grooves  ;  pale  green  when  first  peeled,  becoming 
pale  brown  ;  fracture  sharp,  pale  green,  the  texture  rather  spongy,  exhibiting  from 
6  to  10  steles  in  a  loose  and  interrupted  circle ;  odor  disagreeable  ;  taste  bitter- 
sweet, astringent,  acrid,  and  nauseous. 

The  chaff,  together  with  the  dead  portions  of  the  rhizome  and  stipes,  should  be 
removed,  and  only  such  portions  used  as  have  retained  their  internal  green  color. 
Powdered  Aspidium  should  be  freshly  prepared  and  have  a  bright  green  color. 

As])idium  contains  /?//c/r  r^cvVZ,  C14H18O5,  filiciii,  lilitanuic  acid,  fixed 
oil,  etc.     'i'lie  green  portions  of  the  rhizome  aloiH'  are  active. 
Uses. — It  is  used  as  a  ttenifuge.     Dose,  one  draclim  (4  Gm.). 

Official  Preparation 

Oleoresina  Aspidii  Mailc  by  exliMiistiiii;  asijiilium  with  acetone,  distillin<»,  and  cvapo- 

Oleoresin  of  Aspitliuni         ratin;^  (see  i)agc  428).     Yield,  10   to  15  i)ercent.     i>ose.  one-half 
to  one  flnidrachm  (2  to  4  Cc.) 

CYPRIPEDIUM.  U.S.    Cypripedium 

[Lady's  Slipper] 

The  dried  rhizome  and  roots  of  Ci/pripedium  hirs-ution  Miller  (Ci/pripedium 
pubeKCOin  yVihlenoyv)  or  of  Ci/prlpcdiiim  parviflonim  Salisbury  (Fam.  Orchidacea) . 

Rhizome  of  horizontjil  growth,  curved,  3  to  10  Cm.  long,  2  to  6  ]\Im.  thick, 
orange-brown  to  dark  brown,  the  u])pcr  side  beset  with  numerous  circular,  cuj)- 
shaped  scars,  closely  covered  below  with  simjile  wiry  roots  varying  from  3  to  15 
Cm.  in  length  ;  fracture  of  rhizome  short,  white,  that  of  roots  somewhat  fibrous  ; 
odor  distinct,  heavy,  valerian-like  ;  taste  sweetish,  bitter,  and  somewhat  pungent. 

This  rhizome  contains  resins,  an  acid  principle,  volatile  oil,  tainiin, 
starch,  etc.     Alcohol  extracts  its  virlnes. 

Uses — It  is  stimulant  and  diai)horet  ic.    Dose  fifteen  grains  (1  (im. ). 

Official  Preparation 

Fhiidextractum  Cypripedii  Made  witii  diluti'd  al<.iliol  (seepage  394).    Dose,  fifteen  niiniui.s 

Fluidextract  of  Cyi)rii)ediiiin         (1  Cc. ) 

PHYTOLACCA.  U.S.     Phytolacca 
[PnvTOLACC.K  Kai)i\,  T'harm.  1890     Poke  Root] 

The  dried  root  of  Phytolacat  dmnidni  Liiuie  (Fam.  /Vi///c)/a«r<i«v.r),  collected  in 
autumn. 

Cylindrical,  soTuewhat  tapering,  sparingly  branched,  3  to  7  Cm.  thick.  nio.>«tly  in 
transverse  or  longitudinal  slices  ;  externally  yellowish-brown,  finely  longitudinally 
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or  spirally  wrinkled  and  thickly  annulate  with  lighter  colored,  low  ridges  ;  frac- 
ture libronti,  characterized  by  alternating  layers  of  tibrovascular  tissue  and  paren- 
chyma, the  layers  of  the  latter  being  much  retracted  ;  odor  slight ;  taste  sweetish, 
afterwards  highly  acrid. 

This  root  contains  an  acrid  resin,  asparagin,  tannin,  mucilage,  etc. 
Uses. — It  is  used  as  an  alterative,  in  doses  of  two  grains  (0.125 
Gm.),  and  as  an  emetic,  in  doses  of  fifteen  grains  (1  Gm.). 

Official  Preparation 

Fluidextractuiu  Phytolacca        Made  with  dilute<l  iik-oliol   (see  page   408).     Dose,  one  and  a 
Fluidexlract  of  Phytolacca         halt' to  tit'teen  luiniui.s  (0.1  to  1  Cc.) 

ZEA.  U.S.    Zea 

[Corn  Silk] 

The  fresh  styles  and  stigmas  of  Zea  Mays  Linn6  (Fam.  Graminese) . 
A  matted  mass  of  slender  filaments,  5  to  16  Cm.  long,  thread-like,  yellowish  or 
brownish  ;  nearly  inodorous  ;  taste  faintly  sweetish  with  a  characteristic  flavor. 

Corn  silk  when  dried  contains  maizenic  acid,  fixed  oil,  resin,  chloro- 
phyll, sugar,  gum,  extractive,  etc.  It  is  a  mild  diuretic,  in  doses  of 
one  to  two  drachms  (4  to  8  Gm. ;. 

STILLINGIA.  U.S.     Stillingia 
[Queen's  Root] 

The  dried  root  of  Stillingia  sylvatica  Linne  (Fam.  Eiijihurhiacex) . 

Slenderly  fusiform,  usually  in  cut  pieces,  of  variable  length  and  0.5  to  3  Cm.  in 
diameter ;  externally  reddish-l>rown,  longitudinally  w  rinkled  ;  fracture  fibrous, 
bark  light  reddish-brown,  0.5  to  4  Mm.  thick,  si»(ingy,  finely  fibrous,  with 
numerous  resin  cells,  easily  separable  from  the  jH)rous,  radiate  wood  ;  odor  dis- 
tinct ;  taste  bitter,  acrid,  and  pungent. 

Stillingia  contains  an  acrid  resin,  sylvacrol,  starch,  fixed  oil,  etc. 
Uses. — It  is  used  as  an  alterative,  in  doses  of  thirty  grains  (2  Gm. ). 

Official  Preparation 

Fluide.xtractuni  Stillingiaj      Made   with    diluteil   alcohol    (see  page   420).       Dose,    fifteen   to 
Fluidcxtract  of  Stillingia         forty  minim.s  (1  to  2.5  Cc.) 

PYRETHRUM.  U.S.    Pyrethrum 
[PEi.LrroKv] 

The  root  of  Anaci/rlnx  Pi/retlirum  (Liinu')  De  Candolle  (Fam.  Cnwpointn'). 

Somewhat  fusiform,  nearly  simple,  5  to  10  Cm.  long,  8  to  20  Mm.  in  diameter  ; 
externally  dark  bntwn  or  grayi.sh-brown,  longitudinally  wrinkled  and  somewhat 
furrowed,  crown  somewhat  anmilate  and  sonietinies  tvifted  with  roar.«e  fibres  or 
with  soft  woolly  hairs  ;  fracture  short  ;  bark  dark  brown,  resinous,  0.5  to  1  Mm. 
thick,  closely  adhering  to  the  light  yellow,  radiate,  j)orons  wood  ;  odor  distinct; 
ia^iv  i>ungent,  very  acrid,  j)roducing  a  prompt  sialagogue  effect. 

This  root  contains  .an  acrid  hrown  resin,  pyrcthrine,  and  fixed  oils, 
inulin,  nnicilage,  et<*. 

Uses. — It  is  us<'d  mm  :»  siahigoguc  :ni(l  stinuihuil,  in  doses  of  fifteen 
to  forty  grains  (1  to  l*.«;  dm.  ). 

Official  Preparation 

Tincturn  Pyrethri  Miidc  hy  jicriiil.itiiiL'  'Jmi  (ini.  of  pyrethrum  with  sufficient  alcohol 

Tincture  of  Pyrethrum         to  innkc  lOlKM'c.  («»•(•  page  ."1(11).     It  i?  used  externally,  and  in 
tDoth-wasihes 
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XANTHOXYLUM.  U.S.     Xanthoxylum 

[Pkickly  Ash] 

The  dried  bark  of  Xanthoxyhmi  atncrimnurn  Miller  (Northern  I'rifkly  Ash),  or 
of  Fngnra  ('Inrri-Hpradis  (Linne)  Small  (Southern  Prickly  Aph)    (  Kam.  RutaceH). 

Northern  Prickly  Ash.— In  curved  or  (juiiled  fragments,  about  1  Mm.  thiek  ; 
outer  surface  ))ro\vnish-gray,  with  whitish  patches,  and  minute,  black  dots,  faintly 
furrowed,  with  some  brown,  glossy,  straigiit,  two-edged  spines,  linear  at  the  base, 
and  about  5  Mm.  long  ;  inner  surface  whitish,  smooth  ;  fracture  short,  non- 
fibrous,  green  in  the  outer  and  yellowish  in  the  inner  layer  ;  inodorous  ;  taste 
bitterish,  very  imngent. 

Southern"  Prickly  Ash. — In  very  large  quills  or  sheets,  1  to  2  Mm.  thick,  ex- 
ternally of  a  light  puri)lish-gray  with  large  silvery-gray  patches,  and  marked  by 
many  large  corky  pnjjections,  fre(jueritly  2  Cm.  high,  which  often  bear  stout 
brown  spines  ;  otherwise  like  the  Northern  Prickly  Ash. 

Xanthoxylum  should  not  be  confounded  with  the  bark  of  Arnlia  npinosa  Linn6 
(Fam.  Aralincar) ,  which  is  nearly  smooth  externally,  and  beset  with  slender 
prickles  in  transverse  rows. 

Xanthoxylum  owes  its  virtues  to  a  soft  resin,  a  crystalline  resin,  a 
bitter  principle,  and  an  acrid  green  oil.  There  are  also  present  sugar, 
tannin,  gum,  etc. 

Uses. — It  is  a  sialagogue,  stimulant,  and  alterative.  Dose,  thirty 
grains  (2  Gm. ). 

Official  Preparation 

Fluidextractuin  Xanthoxyli  Made  with  a  menstruum  of  .3  parts  of  alcohol  and  1  part  of 

Fluidextract  of  Xantho.xylum-       water  (see  page  424).      Dose,  one-half  to  one  fluidrachm 

(2to4Cc.) 

SABAL.  U.S.    Sabal 
[S.vw  Palmetto] 

The  partially  dried  ripe  fruit  of  Serenoa  serridata  (Eoemer  and  Shultes)  Hooker 
filius  (Fam.  Pulmx). 

Irregularly  spherical  to  oblong-ovoid  ;  10  to  25  Mm.  long,  10  to  15  Mm.  in 
diameter  ;  externally  blackish-brown,  shrivelled,  somewhat  oily  ;  epicarp  thin  ; 
sarcoc^rp  about  1  Mm.  thick,  greenish-yellow,  soft-spongy  ;  endocarp  thin,  friable  ; 
seed  hard,  chocolate-brown  ;  odor  aromatic  ;  taste  sweetish,  acrid,  and  oily. 

Sabal  contains  a  volatile  oil,  fixed  oil,  resin,  and  an  alkaloidal  ].rin- 
ciple.  It  is  used  ;is  a  diuretic  and  tonic  in  doses  of  fifteen  to  thirty 
grains  (1  to  2  Gm. ). 

CIMICIFUGA.  U.S.    Cimicifuga 
[Black  Cohosh    Black  Snakeroot] 

The  dried  rhizome  and  roots  of  Cimicifvr/n  rnrrmnm  (Linnd)  Nuttall  (Fam. 
Rnniivni/nri';r) . 

Rhizome  horizontal  in  growth,  2  to  15  Cm.  long,  1  to  2.5  Cm.  thick,  with  nu- 
merous thick,  erect  or  ascending  branches  about  2.5  Cm.  long,  each  terminated 
bv  a  deep,  cup-shaped  scar  ;  roots  numerous,  brittle,  obtusely  quadrangular,  and 
about  2  Mm.  thick  ;  the  whole  lirownish-black  ;  fracture  of  rhizome  horny,  of 
root  short,  the  rhizome  exhibiting  a  rather  large  pith,  surmunded  by  numerous 
whitish,  radially  sublinear  xylem  plates  ;  bark  thin,  firm  ;  the  roots  having  a 
thick  bark  and  usually  a  four-rayed  wood  ;  odor  slight  but  heavy  ;  taste  bitter  and 
acrid. 

Cimicifuga  contains  resin,  an  acrid  ])rinciple  (possibly  an  alkaloid), 
starch,  tannin,  gum,  etc. 

Uses. — It  is  used  as  a  sedative  and  alterative.  Dose  fifteen  grains 
(IGm.). 
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Official  Preparations 

Extractuin  Cimicifugse  Made  by  evaporating  100  Cc.  of  fluidextract  of  cimicifuga  to 

Extract  of  Cimicifuga  drynet^s  and  adding  enough  powdered  glycyrrhiza  to  make  25 

(im.  of  extract  (sec  page  443).     Dose,  three  to  ten  grains  (0.2 

to  0.6  Gm.) 

Fluidextractuni  Cimicifugae       Made  with  a  menstruum  of  alcohol  (see  page  388).     Dose,  fifteen 

Fluidextract  of  Cimicifuga         to  thirty  minims  (1  to  2  Cc. ) 
Tinctura  Cimicifuga'  Made  bj'  percolating  200  Gm.  of  cimicifuga  with  sufficient  alco- 

Tincture  of  Cimicifuga  hoi    to   make    1000  Cc.  (see   page  348).     Dose,  one   to   four 

fluidrachms  (4  to  16  Cc.) 

APOCYNUM.  U.S.    Apocynum 
[Canadian  Hemp] 

The  (Irieil  rhizome  of  Ajmci/mim  cannabiiium  Linne,  or  of  closely  allied  species 
of  Apocynum  ( Fam.  Apori/iuurn) . 

()f  varying  length,  8  to  iS  Mm.  thick,  cylindrical  or  with  a  few  angles  produced 
by  drying,  lightly  wrinkled  longituilinally,  and  usually  more  or  le^^s  fissured  trans- 
versely ;  orange-brown,  becoming  gray-brown  on  keeping ;  brittle ;  fracture 
sharply  transverse,  exhibiting  a  thin  brown  layer  of  cork,  the  remainder  of  the 
bark  nearly  as  thick  as  the  radius  of  the  wood,  white  or  sometimes  pinkish, 
starchy,  containing  lacticiferous  ducts  ;  the  wood  yellowish,  having  several  rings, 
finely  radiate  and  verj-  coarsely  porous  ;  almost  inodorous,  the  taste  starchy,  after- 
wards becoming  bitter  and  somewhat  acrid. 

Apocynum  eoiitaius  resin,  apocynln,  ajwcynein,  bitter  extractive, 
tannin,  etc.     Alcohol  is  a  good  inenstruimi  for  it. 

Uses. — It  is  emetic  and  antijieriodic.  Dose,  five  to  twenty  grains 
(0.3  to  1.3  Gm.). 

Official  Preparation 

Fluidextractum  Apocyni  Made  witli  :i  intiistruum  of  60  parts  of  alcohol,  .30  parts  of 

Fluidextract  of  Apocynum  water,  :iiid  10  parts  of  glycerin  (see  page  383).     Dose,  five  to 

twenty  minims  (0.3  to  1.2  Cc.) 

LACTUCARIUM.  U.S.    Lactucarium 

The  concrete  rnilk-juii-e  of  Larlnai  I'irom  Linn^'  (Fam.  Composita') . 

Usually  in  ([uarter  sections  of  hemispherical  masses,  or  in  irregular,  angular 
pieces;  externally  dull  reddish-brown  or  grayish-brown  ;  internally  light  brown 
or  yellowish,  the  cut  surface  having  a  waxy  lustre  and  somewhat  jxirous  ;  odor 
di.«tinct,  opium-like  ;  taste  strongly  bitter. 

Lactucarinin  is  jiartly  soluble  in  alcohol  and  in  ether.  When  triturated  with 
water  it  yields  a  turbid  mixture.  When  boiled  with  water  it  softens  and  yields  a 
V)niwni.«h-colored  li(juid  which,  after  cooling,  is  not  colored  blue  by  iodine  T.S. 

Laclui  arium  is  a  complex  substance.  It  conlains  a  bitter  resinous 
principle,  hirfKciu,  CuHiaOg.HaO,  hu-turiv acid  (bitter  and  crystalline), 
lartiiropirrin  (bitter  and  aniori)h()Us),  lactaccriti  in  large  ciuantity, 
ncurly  00  ])('ic('nt.  ftliis  priiMi]»l<'  is  inert  and  crystalli/.idde ),  caout- 
clioMc,  resin,  asp;ii;igin,  xohiliicojl,  niuciliigc,  etc. 

Uses. — It  is  used  as  a  s<'d;ili\(',  in  doses  of  (il'lccn  grains  (1  Gm.). 

Official  Preparations 

Tinctura  Lnctiimrii  Mndo   by  trinliii;,'  :'ilH)  (on.   l!i(tu<'nriiiiii   with  purified  petroleum 

Tincture  of  l^actucariutn  bcn/iii  lo  cxtnut  tin'  inert  nsinous  bictuccrin,  then  mixing  with 

Minil,   and  jJi-nMibitiiig    witli    a    uiixtiirc  of  alcohol,  water,   and 

glycerin   until    1000    (V.    are    obtiiineil   (see  page    3,^6).      Dose, 

thirty  minims  (2  Cc.) 

Syrupuf*  Lactucarii  Made  by  mixing  100  Ce.  of  tincture  of  lactucarium  with  200  Cc. 

Syrup  of  Lactucarium  of  glycerin,  then  adding  ,50  Cc.  of  orange  flower  water  in  which 

1  (im.  of  <itric  aci.l    has  been   dissolved,  filtering,   nnri   adding 

.sufficient    svrnp  to  make  1000  Cc.   (.nee  page  2l>0).     Dose,  two 

flui.lrachm.x"  (SCc.) 
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Unofficial   Volatile  Oils  and  Drugs    containing    Volatile    Oil,  Bitter  Principle,   and 

Extractive 


Aljsintyiiuin 
Wormwood. 

Achillea 
V  arrow 

Arnicae  Radix 
Arnica  Root. 

Asclepias 

Pleurisy  Root. 


U.  S.  P.  1890 


U.  S.  P.  1890 


U.  S.  P.  1890 


Oleum  Achilleic 

Oil  of  Yarrow 
Angustura 

Angustura  IJark 
Oil  of  Angustura,  <'i3ll240 
Apocynuui  Androsajmilblium 

Dogsbane 
Artemisia 

Mug  wort 
Bcla 

Bael 
Boldus 

Boldo 
Carthamus 

American  Saffron.     Safflower 
Chekan 

Cheken 


Clematis 

Virgin's  Bower 
Coto 

Coto  Bark 
Oil  of  Coto  Bark 
Erigeron 

Erigeron 
Euphrasia 

Eyebright 
(Jenista 

Dyers'  Broom 
Geum 

Water  Avens 
Gnaphaliuin 

Life-Everlasting 
Helianthcmuin 

Frostwort 
Hypericum 

St.  John's  Wort 
Inula 

Elecampane.     U.  S.  P.  1890 

Iris 

Blue  Flag.     U.  S.  P.  1890 

Parthenium 
Feverfew 

Phytolaccic  Fructus 

Poke  Berries.     U.  S.  P.  1890 

Primula 

Primro.so 
Pulsatilla 

Pulsatilla. 


U.  S.  P.  1890 


Ranunculus 
Crowfoot 

Senccio 
Groundsel 


The  leaves  and  tops  of  Artemiaia  rtl>iiinthinm  Linnc  ( P'am. 
Coini)ositae).  It  contains  1  percent,  oxygenated  volatile  oiL 
chiefly  nhxinllKt^  iiwX  a  bitter  principle  iiliiiuthin,  C4oHr)sOB 

A  perennial    herb  of  the   Family   ('oinpositiu,    Arhi/tea   Mi//e- 

folhim,  growing  in  America  and  Europe.  It  contains  nrhil- 
leine. 

The  rhizome  and  roots  of  Arnica  montana  Linn6  (Fam.  Com- 
positic).  It  contains  1  percent,  of  volatile  oil,  a  bitter 
principle  unilciii,  acrid  resin,  etc. 

The  root  of  Anctr/)ii(H  tiilnnixit  Linnc  (Fam.  Aaclepiadea!). 
The  root  contains  resins,  volatile  principles,  tannin,  etc. 
Expectorant  ami  MHodyue.      Dose,  thirty  grains  (2  (Jm.) 

A  blue  or  dark  green  volatile  oil.  The  yield  is  about  ^  per- 
cent. 

The  bark  of  Galipen  Cunpariu,  from  the  mountains  near  the 
Orinoco  River 

The  yielil  of  oil  is  about  \  percent. 

A  root  which  grows  in  Kew  England  and  Canada 

From  Artcmixid  rulgnria.  It  contains  volatile  oil,  bitter  prin- 
ciple, etc. 

From  jEijle  mnrmrloH,  grown  in  the  Himalaya  Mountains.  It 
contains  tannin,  bitter  principle,  and  volatile  oil 

From  Boldus  frdijrans,  grown  in  Chili.  It  contains  volatile 
oil,  glucoside,  etc. 

Used  in  infusion.  Made  in  the  proportion  of  two  drachms  to 
a  pint  of  boiling  water 

The  leaves  of  Eugenia  Cliehnn,  grown  in  Chili.  It  contains 
volatile  oil,  bitter  principle,  chckcnon,  cliekenin,  chekene- 
tin,  and  chckcn-l)ittor.  Dose  of  the  fiuidextract,  one  to  three 
fluidrachms  (4  to  12  Cc.) 

The  herb  from  difllerent  species  of  Clematis 

A    bark    belonging    to    the    Lauracese.     It    contains    cotoin 

(Ci'slIi.sOo)  and  paracotoin 
A  pale  3'ellow  oil  of  a  peppery  taste 
The  leaves  and   tops  of  Erigeron  canadensis.     Diuretic,  tonic, 

astringent.     Dose,  in  substance,  one  drachm  (4  Gm.) 
Euphrasia  officinalis,  indigenous  to  Europe 

The  young  branches  of  Genista   tinctoria,  indigenous  to  Asia 

and  Europe.     It  contains  a  yellowish-green  volatile  oil 
The  rhizome  of  tiium  riralc,  grown  in  America  and  Europe. 

It  contains  volatile  oil  and  bitter  principle 
From    different    species    of     (inajilialium,    grown    in    North 

America.      It  contains  volatile  oil  and  bitter  principle 
The   herb  of  /fc/ianthcmum  canadensis,  indigenous  to  Canada. 

It  contains  a  bitter  principle 
From   I/j/jiericuiii  j/er/oraiuni,  grown  in  Europe.     It  contains 

bypericum  red,  volatile  oil,  etc. 
The   root  of  Jnnla    Hclenium    Linnc  (Fam.  Compositse).     It 

contains  acri<l  resin  and  volatile  oil,  also   heleniu,  CsHsO, 

wliicli  is  inactive 
The  rhizome  and  roots  of  Iris  versicolor  Linnf  (Fam.  Iridete). 

It  contains  a  bitter  resin,  sugar,  gum,  etc.     Dose,  as  altera- 
tive, fifteen  grains  (1  Gni.) 
The    flowering    herb   of   Pyrethrnw    Parthenium,    growing    in 

wiistc  ])laces  in  Europe.     It  cont^iins  volatile  oil  and  bitter 

l)rinciple 
The  fruit  of  I'hi/tolacca  dcrandra  Linn<^  (Fam.  Phytolnccncca'). 

It  contains  coloring  matter,   sugar,  gum.  etc.     Used  as  an 

alterative 
From  /';•(■;;/»/«  o/TicrHrt/M,  indigenous  to  Europe  and   .\sia.      It 

contnins  a  volatile  oil  and  primulin 
The  herb  of  Anemone  I'ulialillit  and  A.  pratrnsis  Linnf  (Fam. 

Hiinimculncea'),  collected  soon  after  flowering.     It  contains 

an  acriil  resin,  gum,  etc. 
From  Hiinnneiihts  hnlhusus,  found  in  North  .•\merica.     It  con- 
tains a  golden  yellow  volatile  oil  and  a  bitter  principle 
From    Scncrio  aureus,  grown    in    Europe.     It  ci>ntains  bitter 

principle,  etc. 
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Unofficial  Volatile  Oils  and  Drugs  containing  Volatile  Oil,  Bitter  Principle,  and 
Extractive — Contiiwinl 


Tanacetum 

Tansy.     U.  S.  P.  1890 
Teiicritiin 

(lerniiinder 
Tilin 

Linden  Flowers 
Trillium 

Beth  Root 
Turncra 

Damiana 
Verbascum 

Mullein 


The  leaves  and  tops  of  Tnnnrrium  vu/tjnrr  Linne  (Fam.  Cooi- 
positse).     The  bitter  principle  is  innnrrlin 

From  Triicrutm  Mnriim,  indigenous  to  Europe.  It  contains 
volatile  oil  and  bitter  principle 

From  Tilia  amcrimnn.  It  contains  volatile  oil,  bitter  prin- 
ciple, etc. 

The  rhizome  of  Trillium  crfctHm.  It  contains  resinous,  fatty, 
and  acrid  principles,  etc. 

The  leaves  of  Tiinirra  niirrophyUa.  It  contains  volatile  oil, 
resin,  etc.       ' 

The  flowers  of  Verhnsonn  phlomoides,  found  in  Europe.  It 
contains  volatile  oil,  etc. 


CHAPTER  LVII 

RESINS,  OLEORESINS,  GUM  RESINS,  AND   BALSAMS 

Resins  are  natural  or  induced  solid  or  semi-solid  exudations  from 
plants,  characterized  by  being  insoluble  in  water,  mostly  soluble  in 
alcohol,  uncrystallizable,  and  softening  or  melting  at  a  moderate  heat. 
They  are  usually  the  oxidized  terpenes  of  plants,  and,  owing  to  their 
insolubility  in  water,  have  little  taste ;  they  are,  chemically,  mixed 
products ;  some  of  them  are  acids,  and  combine  with  alkalies,  form- 
ing soaps,  as  in  the  case  of  common  rosin. 

Resins,  when  pure,  are  usually  transparent ;  when  they  contain 
water,  they  are  opaque,  and  no  longer  hard  and  brittle. 

Natural  oleoresins  are  mixtures  of  oils  and  resin,  generally  obtained 
by  incising  the  trunks  of  the  trees  in  which  they  are  found,  as 
turpentine,  copaiba,  etc. 

Crum  resins  are  natural  mixtures  of  gum  and  resin,  usually  obtained 
as  exudations  from  plants,  as  myrrh,  asafetida,  etc. 

Balsams  are  resinous  substances  which  contain  benzoic,  cinuamic,  or 
an  analogous  acid,  as  balsam  of  tolu,  balsam  of  Peru,  etc. 

The  official  resins,  oleoresins,  gum-resins,  and  balsams  will  now  be 
considered,  followed  by  a  condensed  table  of  unofficial  allied  products. 

TEREBINTHINA.  U.S.    Turpentine 

A  concrete  oleoresin  obtained  from  Pinus  palustris  Miller,  and  from  other  species 
of  Pinus  ( Fam.  Pinaceie) . 

White  turpentine  contains  abietic  anhydride,  which  may  he  con- 
verted into  abietic  acid,  C44H64O6,  a  bitter  principle,  and  25  percent, 
of  volatile  oil. 

Official  Description. — rn  yellowi.sh,  opaque  masses,  brittle  in  the  cold  ;    lighter  internally, 

sticky  iind  more  or  le.ss  glossy. 
Odor,  Taste,  and  Reaction.— Odor  and  taste  terebinthinate  ;  acid  reaction. 

Uses. — It  is  used  as  an  ingredient  in  compound  rosin  cerate  and 
in  some  unofficial  plasters,  and  is  sometimes  administered  in  pill 
form.     Dose,  fifteen  to  thirty  grains  (1  to  2  Gm.j. 

OLEUM  TEREBINTHIN/C.  U.S.    Oil  of  Turpentine 

A  volatile  oil  recently  distilled  from  turpentine.  It  .shduld  \>e  kept  in  well- 
etoppered  bottles. 

This  important  oil  has  the  composition  CjoHie,  and,  as  has  Ikvu 
already  stated,  is  the  type  of  the  terpenes.  It  is  us«id  as  a  solvent  iu 
pharmacy. 

Official  Description.— A  thin,  colorless  liquid. 

Odor  and  Taste. — Characteristic  odor  and   taste,  both   of   which   become  stronger  and    less 

lileasiint  bv  age  and  exposure  to  the  air. 
Specific  Qravity.— (t.860  to  0.870  at  25°  C.  (77°  F.). 
Solubility.— .l/i.>/i«/.     In  3  times  its  volume. 
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Tests  for  Identity. — When  Oil  of  Turpentine  is  distilled,  the  larger  part  should  pass  over 
between  156"^  and  l(i2°  ('.  (:H11°  and  ;'.2."..6°  ¥.). 

If  5  Cc.  of  Oil  of  Turpentine  be  shaken  with  an  equal  volume  of  potassium  hydroxide  T.S., 
its  color  should  not  become  darker  than  a  light  straw-yellow  upon  standing  twenty-four 
hours. 
impurities  and  Tests  for  impurities. — Petroleum,  purnffin  oiU,  or  rom'n.  If  ]  Cc.  of  the 
Oil  be  evaporated  in  a  small  dish  on  a  water-bath,  it  should  leave  not  more  than  a 
very  slight  residue. 

Keritnene  or  ronin  oil.  Three  drops  of  Oil  of  Turpentine,  placed  on  a  sheet  of  clean  white 
filter  paper  and  exposed  to  the  air,  should  evaporate  entirely  without  leaving  a  perma- 
nent stain. 

Petroleum  heiiziii,  keroHene,  or  similar  liydroenrhoUH.  If  5  Ce.  of  Oil  of  Turpentine  be 
placed  in  a  small  beaker,  and  20  Cc.  of  sulphuric  acid  be  gradually  added,  with  agitation, 
while  the  beaker  is  cooled  by  immersion  in  cold  water,  and  the  contents,  after  cooling 
and  renewed  agitation,  be  transferred  to  a  burette,  graduated  in  tenths,  the  clear  layer 
which  forms  after  tlie  dark  mass  has  settleil  shoui<l  not  measure  more  than  0.35  Cc. 

Uses. — Oil  of  turpentine  is  used  externally  in  liniments  as  a  stimu- 
lant and  counterirritant.  The  rectified  oil  of  turpentine  should  be 
used  internally. 

Official  Preparations 

Linimentura  Terebinthinas     Made  by  mixing  650  (im.  of  rosin  cerate  with  S.'iO  Gm.  of  oil  of 

Turpentine  Liniment  turpentine  (see  page  323) 

Oleum  Terehinthinie  Rec-       For  process  see  below 
tificatum 

Rectified  Oil  of  Turpentine 

OLEUM  TEREBINTHIN/G   RECTIFICATUM.  U.S.     Rectified  Oil  of 

Turpentine 

♦Oil  of  Turpentine,  a  convenient  quantity 
Solution  of  Sodium  Hydroxide,  a  sufficient  quantity 

Shake  the  Oil  of  Turpentine  thoroughly  with  an  equal  volume  of 
Solution  of  Sodium  Hydroxide,  and  introduce  the  mixture  into  a 
copper  still  connected  with  a  well-cooled  condenser.  K«H'Over  about 
three-foutih.s  of  the  Oil  by  distillation,  separate  the  clear  Oil  from  the 
water,  and  filter.  Keep  the  product  in  well-stoppered,  amber-colored 
bottles,  in  a  cool  place. 

Eectified  Oil  of  Turpentine  should  dways  be  dispensed  when  oil  of 
turpentine  is  required  for  internal  use. 

Official  Description. — A  thin,  colorless  liquid,  which  should  conform  to  the  properties  and 

tests  given  under  Olruiii    Tirili.lnthinn . 
Specific  Gravity.— O.SfiO  to  0.8f55  nt  25°  C.  (77°  F.). 
Test  for  Identity. —  If  jibout  lO  'V.  of  the  oil   be  ev!i]ii)ratcd  in  a  <lish  on  a  water-bath,  no 

weighal)le  residue  should  be  left. 

Uses. — It  is  used  as  a  stimulant,  diuretic,  and  anthelmintic,  and  may 
be  given  in  th*-;  dose  of  fifteen  minims  (1  Cc. ).  The  object  of  this 
preparation  is  merely  to  providi^  a  pun^r  form  of  oil  for  internal  use. 


Official  Preparation 

.,. „ „  \ 

Emulsion  of  Oil  of  Turpentine 


Emul.'um  Olei  TerebinthiniB  Made  by  emulsifying  15  (V.  of  rectified  oil  of  turpentine  and 

5  Cc. Of  cx])rossed  oil  of  almond  with   the  ai(l  of  15   (Im. 


of  acacia,    25   Cc.    of    svrup,  and  enough    water  to  make 

100  Cc.      Dose,  one  IhiidViieliin  (1  Cc.  ) 

TEREBENUM.   U.S.     Terebene 

A  licinid  consiHtiii^iof  (li|iciilfnr  mid  other  liydrocjirhoiis,  ohtiiinci!  by  the  actioti 
f)f  coiicciitrated  Hiilplmric  :iciil  on  nil  i.f  tiir|.('iitirif  nml  siilts('<|utMit  rcdilication 
witli  st«'iiiii. 

Tj-n-lwric  hIk.iiM  bo  kopl  in  \vflI-st(.i)|.cnMl  bcdtlcs.  in  a  <<.ol  placo,  protected 
from  light. 

TerebtMie  is  made  l»y  acting  on  oil  of  Inrpcntinc  will)  sniplniric  acid. 
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Official  Description. — A  culorless,  tliin  liquid. 

Odor  and  Taste.— lluther  agreeable,  tiiyme-lilic  odor;    aromatic,   souiewiiat  tcrcbiiitliiniito 

Specific  Gravity.— From  O.SfiO  to  0.805  at  25°  C.  (77°  F.). 
Solubility. —  Writer.      Only  ,sli;,'litly  .soluble. 

Mcohol.     Soluble  in  three  tinics  its  volume  of  iilcoliol. 
Tests  for  Identity.— It  boil.s  from  I(;i)°  to  170°  C.  (;'.20°  to  ;i38°  F.). 

On  e.vposurc  to  li;:;ht  and  air,  Tcrebeno  gradually  becomes  resinified,  and  acquires  an  acid 
reaction 
Impurities  and  Tests  for  Impurities. — Acids.     Terebene  should  possess  its  characteristic 
agreeable  odor,  and  should  not  redden  moistened  blue  litmus  paper. 
Unaltered  oil  of  turpentine.     It  should  be  completely  inactive  toward  polarized  light. 
More  than  traces  of  resinous  snhstancs.     If  about  10  Cc.  of  Terebene  be  evaporated  in  a 
porcelain  dish,  on  a  water-bath,  not  more  than  a  slight  residue  should  be  left. 

Uses. — Terebene  is  a  valuable  stiimilating  expectorant,  given  in 
capsules  or  emulsiou  in  doses  of  eight  to  sixty  minims  (0.5  to  4  Cc.) 
during  the  day. 

TERPINI   HYDRAS.  U.S.    Terpin  Hydrate 

CioH2o()2  +  H2O      188.74 

The  hydrate  [CioHi8(OH)2  +  H2O]  of  the  diatomic  alcohol  terpin.  Terpin 
Hydrate  should  ])e  kept  in  well-stoppered  bottles. 

Terpin  hydrate  is  made  by  acting  on  a  mixture  of  oil  of  turpentine 
and  alcohol  Avith  nitric  acid  ;  after  standing  three  or  four  days  the 
cryst^als  which  form  are  purilied  by  recrystallizatiou. 

Official  Description. — Colorless;  lustrous,  rhombic  prisms  ;  permanent  in  the  air. 

Odor,  Taste,  and  Reaction. — Nearly  odorless  ;  slightly  aromatic  and  somewhat  bitter  taste. 

Its  hot,  aqueous  solution  should  not  redden  blue  litmus  paper. 
Solubility. —  Water.     In  about  200  p;irts  at  25°  C.  (77°  F.),  and  in  ?>2  parts  of  boiling  water. 

Alcohol.     In  10  parts  at  25°  ('.  (77°  F.),  and  in  2  parts  of  boiling  alcohol. 

Other  solvents.     In  about  100  parts  of  ether,  200  parts  of  chloroform,  or  1  part  of  boiling 
glacial  acetic  acid. 
Tests  for  Identity.— Terpin   Hydrate  melts  when  quickly  heated  at  116°  to  117°  C.  (240.8''' 
to  242.(1°  F.).  with  the  loss  of  water,  and,  at  the  temperature  of  boiling  water,  sublimes 
in  tine  needles.  , 

When  heated  in  a  flask  adapted  for  distillation,  it  first  loses  water.  At  258°  C.  (496.4°  F.) 
anhydrous  terpin  distils  over  without  decomposition,  soon  solidifying  to  a  crystalline, 
hygroscopic  nmss,  which  molts  ;i(  102°  to  105°  V.  (215.6°  to  221°'F.).  When"  strongly 
IicmIciI  on  plMtinuin  foil,  it  burns  with  a  bright,  smoky  flume,  leaving  no  residue. 

If  to  its  hot,  aijueous  solution  a  ii.'\\  drops  of  sulphuric-  acid  be  added,  the  liquid  will  be- 
come turbid  and  <levelop  a  strongly  aromatic  odor. 

Terpin  Hydrate  should  not  have  the  odor  of  turpentine. 

Uses. — Terpin  hydrate  is  used  in  bronchitis,  in  doses  of  two  or 
three  grains  (0.125'to  0.2  Gm.). 

RESIN  A.  U.S.     Rosin 

[Colophony     Resin] 

The  residue  left  after  distillin<i  off  the  volatile  oil  frojn  turpentine. 

Resin  consists  of  abietic  anhy<h-ide,  which  passes  into  abietic  aci<l  when  treated 
with  diluted  alcohol. 

I'sually  in  sharp,  anijular  frajrments,  translucent,  atnber-colorod,  usually  covered 
with  a  yellowish  dust;  at  ordinary  tenqieratures  brittle,  ]>nlveri/able  ;  fracture 
shiny  and  shallow-conchoidal  ;  odor  and  taste  faintly  terbinthinate. 

Tlu'  S{)eci(ic  gravity  of  Rosin  is  1.070  to  l.OSO;  it  is  easily  fusiitle,  and  burns 
with  a  dense  yellowish  smoke,  yieldins;  no  appreciable  asli  ;  soluble  in  alcohol, 
ether,  benzene,  carbon  disulphide,  acetic  acid,  fixed  or  volatile  oils,  ami  in  solu- 
tions of  potassium  or  sodium  hv<Iroxide  ;  acid  number  not  le.-JS  than  150.  (See 
U.  S.  P.  Test  No.  98,  Chap.  LXII. ) 

Uses.^ — It  is  used  to  give  adhesiveness  to  unollicial  plastei-s,  and  in 
cerates  and  ointments,  as  in  cantharides  cerate  and  in  the  following  : 
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Official  Preparations 

Cerntum  Resinse  Made  by  melting  together  350  Gm.  of  rosin,  150  Gm.  of  yellow 

Ro?in  Cerate  wax,  and  500  Gm.  of  lard.     (See  Cerata) 

Ceratum  Resina?  Compositum         Made  by  melting  together  225  Gm.  each  of  rosin  and  yellow 
Compound  Rosin  Cerate  wax,  .300  Gm.  of  prepared  suet,  and  115  Gm.  of  turpentine, 

and  adding  135  Gm.  of  linseed  oil  and  stirring  until  cold. 
(See  Cerata) 

TEREBINTHINA   CANADENSIS.  U.S.     Canada  Turpentine 

[Balsam  of  Fir      Canada  Balsam] 
A  liquid  oleoresin  obtained  from  Abies  haUamea  (Linn^)  Miller  (Fam.  Coniferse). 

Canada  turpentine  contains  resin,  is  associated  with  a  terpene, 
(^ioHie,  and  a  small  quantity  of  a  bitter  principle. 

Official  Description. — Viscid,  pale  yellowish  or  greenish-yellow,  transparent. 

Odor  and  Taste. — Odor  agreeable  ;  taste  terbinthinate,  bitter,  and  slightly  acrid. 

Solubility. —  Other  Ho/roits.     Completely  soluble  in  ether,  chloroform,  or  benzene. 

Tests  for  Identity. — When  exposed  to  the  air,  Canada  Turpentine  gradually  dries  and  forms 

a  transparent  varnish  ;    it  solidifies  on   being  mixed  with  20  percent,  of  its  weight  of 

magnesium  oxide  previously  moistened  with  water. 

Uses. — It  is  used  principally  as  an  external  application  and  for 
mounting  microscopic  objects.  It  is  an  ingredient  in  flexible  collo- 
dion. 

MASTICHE.  U.  S.    Mastic 

A  concrete  resinous  exudation  from  Pi^tada  Lentiscus  Linnc'  (Fam.  Anacar- 
diacese). 

In  subglobular,  lenticular,  elongated  or  pear-shaped  tears,  about  .3  Mm.  in  dia- 
meter, pale  yellow  or  greenish-yellow,  transparent,  having  a  glass-like  lustre,  the 
surface  sometimes  very  slightly  dusty  ;  brittle,  becoming  plastic  when  chewed  ; 
odor  slight,  balsamic  ;  taste  mild,  terebinthinate. 

Mastic  is  completely  soluble  in  ether  and  almost  completely  soluble  in  alcohol. 
The  acid  number  should  not  be  less  than  65  (see  U.  S.  P.  Test  No.  98,  Chap.  LXII) . 

Mastic  contaiiLS  a  resin  (mastichic  acid,  C20H32O2),  which  is  soluble 
in  strong  alcohol ;  also  masticin,  a  resinous  principle  which  is  insolu- 
ble in  alcohol ;  a  small  quantity  of  volatile  oil  is  likewise  present.  It 
is  used  in  pills  of  aloes  and  mastic  to  modify  the  action  of  the  aloes  ; 
in  the  arts  it  is  employed  to  form  a  varnish.  Dose,  thirty  grains 
(2Gm.). 

ASAFCETIDA.  U.  S.     Asafetida 

A  gum-resin  obtained  from  the  root  of  Frnila  frrliila  (Bunge)  Regel,  and  proba- 
bly other  species  of  Frn/7a  (Fam.  Crnbrllifrra) . 

In  irregular  masses  composed  of  tears  of  variable  size  embedded  in  a  yellowish- 
brown  or  rcfldish-browii  matrix  ;  when  fresh,  the  tears  are  tough,  yellowish- 
white  and  tniiislucciit,  or  milky-white  and  opaque,  changing  gradually  on  exposure 
to  pinkish  Jind  finally  n'ddish-brown  ;  the  freshly  fracturccl  surface  bt>comcfi 
greenish  on  the  applicatimi  of  a  few  drojts  of  a  40  percent,  nitric  acid  solution  ; 
becoming  hard  and  brittle  by  drying;  odor  persistent,  alliaceous;  iHnte  bitter, 
alliareouH,  an<l  acrid. 

When  triturated  with  water,  Asafetida  yields  a  milk-white  emulsion  which 
becomes  yellowish  on  the  addition  of  annnonia  water.  Not  less  than  50  i>ercent. 
should  dissolve  in  alcohol.  When  incinerated,  Asafetida  should  yield  not  more 
than  15  percent,  of  ash. 

A  volatile  oil  is  found  containing  suli)hi(l('s  in  this  gum  resin,  also 
about  20  percent,  of  gum,  and  70  percent,  of  resin.  The  gum  is  par- 
tially soluble  in   water  ;  the  resin  is  .soluble  in  alcohol,  and  yields 
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resorciuol  by  treatment  with  potassium  hydroxide,  and  umbelliferone 
by  dry  distillation.  The  asafetida  which  reaches  this  country  is 
usually  grossly  adulterated.  The  valuable  principles  in  a.safetida  are 
soluble  in  alcohol  ;  with  water  an  emulsion  may  be  formed,  which 
possesses  its  virtues. 

Uses. — It  is  used  as  an  antispasmodic.     Dose,  four  grains  (0.25 

Gm.). 

Official  Preparations 

Einulsum  Asafoetidae  Made  by  rubbing  40  Giu.  of  asafetida  with  1000  Cc.  of  water  (see  page 

Emulsion  of  Asal'etida  302).     Dose,  half  a  tiuidounee  (16  Cc.) 

Tinetura  Asafuitidse  Made  by  macerating  200  Gm.  of  asafetida  with  750  Cc.  of  alcohol, 

Tincture  of  Asafetida  and  adding  sufficient  alcohol  to  make  1000  Cc.  (see  page  344) 

Pilulae  Asafoetidae  Each  pill  contains  about  3  grains  of  asafetida  and  1  grain  of  soap 


Pills  of  Asafetida 


MYRRHA.  U.  S.    Myrrh 


A  gum-resin  obtained  from  Commiphora  Myrrha  (Nees)  Engler  (Fam.  Burse- 
racese) . 

In  roundish  or  irregular  tears  or  masses,  dusty,  brownish-yellow  or  reddish- 
brown  ;  fracture  waxy,  somewhat  splintery,  translucent  on  the  edges,  sometimes 
marked  with  whitish  veins  ;  odor  balsamic  ;  taste  aromatic,  bitter  and  acrid. 

When  triturated  with  water.  Myrrh  yields  a  brownish-yellow  emulsion  ;  with 
alcohol  it  yields  a  brownish-yellow  tincture  which  acquires  a  purplish-red  tint  on 
the  addition  of  nitric  acid. 

It  does  not  swell  or  dissolve  in  water. 

Myrrh  is  a  gum  resin,  and  contains  3  percent,  of  an  oxygenated 
volatile  oil,  a  bitter  principle,  and  about  30  percent,  of  gum  and  60 
percent,  of  resin.  Alcohol  is  the  best  solvent  for  the  oil  and  resin, 
which  are  its  active  principles.  The  gum  left  after  macerating 
myrrh  in  alcohol  may  be  used  for  making  a  good  mucilage.  It  is  used 
in  compound  iron  mixture,  pills  of  aloes  and  myrrh,  compound  pills 
of  rhubarb,  and  in  tincture  of  aloes  and  myrrh,  etc. 

Uses. — Myrrh  is  stimulant,  and  vulnerary.  Dose,  eight  grains  (0.5 
Gm.). 

Official  Preparation 

Tinotura  Myrrhae         Made  by  macerating  200  Gm.  of  myrrh  with  alcohol  to  obtain  1000  Cc. 
Tincture  of  Myrrh         (see  page  358).     Dose,  fifteen  minims  (1  Cc.) 

ELASTICA.  U.  S.    Rubber 

[India  Rubber] 

The  prepared  milk-juice  of  several  species  of  Hevea  Aublet  (Fam.  Euphorhiacese) , 
known  in  commerce  as  Para  Rubber. 

Rubber  was  first  introduced  into  theU.  S.  P.  1890.  Its  solution  in 
purified  benzin  and  carbon  disulphide  is  used  in  making  mustard 
paper.  Rubber  is  not  used  in  medicine  officially.  The  milky  juice 
of  the  plants  by  combination  with  sulphur  furnishes  ordinary  soft 
rubber  ;  this,  upon  heating,  becomes  hard  rubber. 

Official  Description. — In  flask-shaped  or  roundish  masse.s,  or  in  pieces  of  the  same  having 
sharply  incised  surfaces  and  exhibiting  a  laminated  structure  ;  floating  on  water  ;  exter- 
nally brownish  to  brownish-black  ;  internally  of  a  lighter  tint,  mottled. 

Odor  and  Taste. — Odor  creosote-like  ;  nearly  tasteless. 

Solubiiity. —  Witter.     Pure  Para  Rubber  is  insoluble  in  water. 

Other  solventH.     Insoluble  in  dilute  acids,  or  dilute  solutions  of  the  alkalies;  soluble  in 
chloroform,  carbon  disulphide,  oil  of  turpentine,  petroleum  benzin,  and  benzene. 

Test  for  Identity.— When  heated  to  about  125°  C.  (257°  F.)  it  melts,  remaining  soft  and 
adhesive  after  cooling. 
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QUAIACUM.  U.  S.    Quaiac 
[GuAiACi  Resina,  Pharm.  1890     Guaiac  Resin] 

The  resin  of  the  wood  of  Guaiacum  officinale  Liiine,  or  of  Guaiacum  sanctum 
Linne  (Fam.  Zygoplv/Uacesc) . 

Usually  in  irregular  masses  ;  externally  greenish-gray  brown  ;  brittle,  the  frac- 
ture having  a  glassy  lustre,  in  recent  Guaiac  yeNowish-green  or  reddish-brown  ; 
transparent  in  thin  splinters  ;  fusible  ;  odor  balsamic  ;  taste  slightly  acrid. 

The  powder  is  grayish,  turning  green  on  exposure  to  air. 

Not  more  than  15  percent,  of  Guaiac  is  insoluble  in  alcohol,  and  the  alcoholic 
solution  becomes  blue  on  the  addition  of  tincture  of  ferric  chloride  ;  acid  number 
not  less  than  70  nor  more  than  80  ;  ash  not  more  than  4  percent.  The  filtrate 
obtained  on  macerating  the  powder  with  4  or  5  times  its  weight  of  petroleum 
benzin  should  be  colorless,  and  should  not  give  a  green  color  on  the  addition  of  an 
equal  volume  of  solution  (1  in  1000)  of  cupric  acetate  (absence  of  rosin). 

This  resin  is  usually  prepared  by  boiling  guaiac  chips  in  salt 
water  ;  the  resinous  scum  is  collected,  melted,  and  strained.  It  con- 
sists of  guaiacic  acid  (CiaHieOe),  gnaiaconic  acid  (CieHgoOg),  guaiaretic 
acid  (C2oH2e04),  beta  resin,  gum,  etc.  Alcohol  and  alkaline  solu- 
tions are  the  best  solvents  for  guaiac.  A  solution  of  guaiac  resin  is 
colored  blue  by  oxidizing  agents,  due  to  the  presence  of  guaiacouic 
acid. 

Uses. — Guaiac  is  used  as  a  remedy  in  rheumatism  in  doses  of  fifteen 

grains  (1  Gm. ). 

Official  Preparations 

Tinctura  Guaiaci  ^^liuU'  by  miiceratint^  200  Gm.  of  guaiac  in  alcohol  for  three 

Tincture  of  Guaiac  days,  filtering,  and-  adding  suflScient  alcohol  to  make 

1000  Cc.  (see  page  353).     Dose,  one  to  two  fluidrachms 
(4  to  8  Cc.) 
Tinctura  Guaiaci  Ammoniata  Made  by  macerating  200  Gm.  of  guaiac  in  aromatic  spirit 

Ammoniated  Tincture  of  Guaiac  of  ammonia  to  obtain  1000  Cc.  (see  page  353).     Dose, 

one-half  to  two  fluidrachms  (2  to  8  Cc.) 


BALSAMUM  TOLUTANUM.  U.S.     Balsam  of  Tolu 

A  balsam  obtained  from  Toluifera  BaLsamum  Linne  (Fam.  Lrgiiminoftiv). 

Balsam  of  tolu  contains  cinnamic  and  benzoic  acids,  resins,  a  volatile 
oil  caWed  benzi/lbenzoatc,  C7H5(  €7117)02,  benzyl  cinnamate,  a  terpeue, 
CioHie,  t<'rmed  iolenc,  and  other  unimportant  constituents. 

Official  Description. — A  yclIowish-brown,  pla-'itic  solid,  becoming  brittle  when  old,  ilried,  or 

f.xposcil  to  cold.     It  is  transparent  in  thin  layers. 
Odor  and  Taste. — Pleasant,  aromatic  odor,  recalling  that  of  vanilla  ;   mild,  aromatic  taste. 
Solubility. —  Water.     Nearly  insoluble. 

Alriihol.     Readily,  the  solution  showing  an  acid  reaction. 

Other  gohruln.      In  chloroform    and  solutions  of  the  fixed  alkalies  ;  almost   coinidctely  in 
ether,  but  marly  insoluble  in  petroleum  ben/.in  :  ])artially  in  carbon  disuliihidc. 
Impurities  and  Tests  for  Impurities.— /i"'-"/)*.     If  0.5  (im.  ot  the  lialsain  be  shaken  with  25 
Cc.  of  carbon  disuli)hiilc  and  allowed  to  stand  for  thirty  minutes,  and  the  liquid  then 
filtered,  the  residue  obtained  by  evaporating  the  filtrate  to  dryness,  when  dissolved  in 
glacial  acetic  acid,  should  not  yield  a  green  color  on  the  addition  of  a  few  drops  of  sul- 
phuric acid. 
linHin  ntiil  rnprtihn.     If  1  Gm.  of  the  Balsam  be  shaken  with  8  Cc.  of  petroleum  ben/.in  for 
five  minutes,  the  supernatant  lifjuid  should  not  be  colored  green  when  shaken  with  an 
equal  volume  of  an  ar|Ucous  solution  of  copper  acetate  (1  in  1000). 
Limit  i,f  nriflitti.     If  to  1  (4m.  of  the  Ualsam  dissolved  in  50  Cc.  of  alcohol,  1  Cc.  of  phenol- 
phthalein  T.S.  be  added,  not  less  than  4  Cc.  nor  more  than  fi  Cc.  of  half-normal  alcoholic 
pot.'issium  hydroxide  V.S.  should  be  rei(uiricl  to  produce  a  red  color. 
Limit  uf  Kri]»>i,iiiiil.lr  Huhutiinrii,.    If  to  this  lifiuid  mr>re  half-normal  alcoholic  potassium  hy- 
droxide V.S.  be  added,  until  the  total  amount   has  reai-hed  exactly  20  Ce.,  and  the  liquid 
heated  in  a  water-bnth  for  half  an  hour,  and  allowed  to  cool,  then  not  less  than    13.2  Cc. 
nor  more  than  14.5  Cc.  of  half-normal  sulphuric  acid  V.S.  should  be  required  to  neutralize 
the  excess  of  potassiuni  hydroxide  V.S.,  phenolphthalein  T.S.  being  u.sed  as  indicator. 


RESINS.  OLEORESINS,  GUM  RESINS,  AND  BALSAMS  865 

Uses. — It  is  used  as  a  stimulant  and  expectorant  in  doses  of  lifteen 
grains  (1  Gm.);  also  as  a  pill  coating  in  the  pills  of  ferrous  iodide 
and  phosphorus  and  in  the  following  : 

Official  Preparations 

Tinctura  Tolutana     Made  by  dissolving  200  Gm.  of  biilsam  of  tolu  in  enough  alcohol  to  make 

Tincture  of  Tolu         1000  Cc.  (see  page  365).     Dose,  thirty  minims  (2  Cc.) 
Syrupus  Tolutanu3     Made  by  triturating  50  Cc.  of  tincture  of  tolu  with  10  Gm.  of  magnesium 
Syrup  of  Tolu  carbonate  and  (iO  Gm.  of  sugar,  treating  the  moist  powder  with  450  Cc. 

of  water,  filtering,  dissolving  760  Gm.  of  pugar  in  the  filtrate,  and  add- 
ing enough  water  to  make  1000  Cc.  (see  page  298) 

BALSAMUM   PERUVIANUM.  U.S.     Balsam  of  Peru 

A  balsam  obtained  from  Toluifera  Pereirse  (Royle)  Baillon  (Fam.  Leguminosse). 
Balsam  of  Peru  contains  cinnamic  and  benzoic  acids,  benzyl  cinnamate, 
CeH7(  07117)02,  resin,  benzyl  benzoate,  stilbeue,  etc. 

Official  Description. — A  viscid  liquid  of  a  dark  brown  color  ;  free  from  stringiness  or  sticki- 
ness ;  transparent  and  reddish-brown  in  thin  layers.  It  does  not  harden  on  exposure  to 
the  air. 

Odor,  Taste,  and  Reaction. — Agreeable  vanilla-like  odor  ;  bitter,  acrid  taste,  with  a  persistent 
after-taste.  When  swallowed,  it  leaves  a  burning  sensation  in  the  throat.  Water,  when 
agitated  with  the  Balsam,  shows  an  acid  reaction. 

Specific  Gravity.— 1.140  to  1.150  at  25°  C.  (77°  F.). 

Solubility. — Alcohol.     In  5  parts,  with  not  more  than  a  slight  opalescence  ;  completely  in  ab- 
solute alcohol. 
Other  solvents.     Completely  in  'chloroform  and  glacial  acetic  acid;  only  partially  in  ether 
and  petroleum  ben/.in. 

Impurities  and  Tests  for  Impurities. — Fixed  oils.     If  10  drops  of  the  Balsam  be  tritu- 
rated with  20  drops  of  sulphuric  acid,  a  tough,  homogeneous,  brownish-red  mass  should 
result,  which,  when  washed  with  cold  water,  should  develop  a  violet  color  upon  its  sur- 
face, and,  when  drained,  be  converted  into  a  brittle,  resinous  mass. 
Rosin.     If  1  Gm.  of  the  Balsam  be  shaken  with  5  Cc.  of  petroleum  benzin,  the  mixture 
warmed  on  a  water-bath  for  ten  minutes,  and  a  sufficient  quantity  of  the  solvent  added 
to  replace  loss  by  evaporation,  then  if  2  Cc.  of  the  benzin  solution  be  evaporated,  and 
treated  with  a  drop  of  nitric  acid  (sp.  gr.  1.42),  a  permanent  green  or  bluish-green  color 
should  not  be  produced. 
Rosin,  turpentine,  storax,  fatty  oils,  etc.     The  remaining  3  Cc.  of  the  benzin  solution  when 
shaken  with  an  equal  volume  of  an  aqueous  solution  of  copper  acetate  (1  in  1000)  should 
not  be  colored  green  or  bluish-green. 
Rosin,  storax,  or  copaiba.     On  mixing  the  Balsam  with  half  its  volume  of  calcium  hydrox- 
ide and  heating  for  half  an  hour  on  a  water-bath,  a  solid  mass  should  not  be  formed. 
Limit  of  acid  resins.     If  1  Gm.  of  the  Balsam  be  dissolvcil  in  100  Cc.  of  alcohol  and  1  Cc. 
of  phenolphthalein  T.S.  be  added,  not  more  than  2  Cc.  of  half-normal  alcoholic  potas- 
sium hydroxide  should  be  recjuired  to  produce  a  pink  color. 

Quantitative  Test.— Mix  3  Gm.  of  the  Balsam  with  30  Cc.  of  sodium  hydroxide  T.S.  and 
shake  the  mixture  for  a  few  minutes  with  60  (im.  of  ether.  Transfer  51.5  Gm.  of  the 
ether  solution  to  a  flask  and  evaporate  to  dryness.  The  residue,  when  dried  to  constant 
weight  by  a  gentle  heat,  should  weigh  not  less  than  1.4  (im.  (presence  of  at  least  56  per- 
cent, of  cinnnmein).  If  this  residue  be  dissolved  in  25  Cc.  of  alcohol,  then  mixed  with 
25  Cc.  of  half-normal  alcoholic  potassium  hydroxide  V.S.,  and  heated  carefully  during 
half  an  hour  on  a  water-bath,  it  should  require  not  more  than  13.2  Cc.  of  half-normal 
hydrochloric  acid  V.S.  to  exactly  neutralize  the  liquid,  1  Cc.  of  phenolphthalein  T.S. 
being  used  as  indicator. 

Uses — Balsam  of  Peru  is  very  apt  to  be  adulterated.  It  is  used  as 
a  preservative  for  fats,  ointments,  etc.  ;  internally,  it  is  stimulant  and 
aromatic.     Dose,  fifteen  grains  (1  Gm. ). 

BENZOINUM.  U.S.     Benzoin 

A  balfiainic  resin  obtained  from  Sti/ra.r  Benzuin  Dryander,  and  another  uniden- 
tified sjifMit's  of  Sti/rdj-  (Fani.  Sli/nKm) . 

In  i)('hl)k'-like  bodies  or  tears,  mostly  0.5  to  5  Cm.  lonpr  and  al^mt  one-fonrtb  as 
thick,  slightly  flattened,  strai^lit  or  curved,  yellowisb-  to  rusty-brown  externally, 
milky-wbite  on  fresh  fracture,  separate  or  very  sli}zhtly  agplutinated  (Siam  Ben- 
zoin), or  embedded  in  a  dry  resinous  mass,  which  varies  from  reddish-brown  to 
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reddish-gray  or  grayish-brown  ;  opaque  or  slightly  translucent  and  more  or  lees 
lustrous  (Sumatra  Benzoin)  ;  brittle,  becoming  soft  on  warming,  and  yielding  ben- 
zoic acid  on  sublimation  ;  odor  agreeable,  balsamic  (vanilla-like  in  the  Siam  va- 
riety) ;  taste  slightly  acrid. 

Benzuin  is  almost  wholly  soluble  in  5  parts  of  warm  alcohol,  the  solution  show- 
ing an  acid  reaction  to  blue  litmus  paper  ;  soluble  in  solutions  of  sodium  or  potas- 
sium hydroxide.    It  should  not,  on  incineration,  yield  more  than  2  percent,  of  ash. 

Beuzoin  contains  benzoic  acid,  ciunamic  acid  (CaHgOa),  a  fragrant 
volatile  oil,  and  resins.  In  some  varieties  vanillin  is  found.  Alcohol 
is  the  best  solvent  for  its  active  principles. 

Uses, — It  is  a  valuable  stimulant  and  exjiectoraut.  Dose,  fifteen 
grains  (1  Gm. ). 

Official  Preparations 

Adeps  Benzoinatus  Made  by  digesting  20  (ini.  of  benzoin  in  1000  (5in.  of  melted 

Benzoinated  Lard  lard,  straining  through  muslin,  and  stirring  occasionally 

while  cooling 

Tinctura  Benzoini  Made  by  macerating  200  Gm.  of  Benzoin  in  alcohol  to  ob- 

Tincture  of  Benzoin  tain  1000  Cc.  (see  page  345).     Dose,  fifteen  minims  (1  Cc.) 

Tinctura  Benzoini  Composita  Made  by  macerating  100  Gm.  benzoin,  20  Gm.  purified  aloes, 

Compound  Tincture  of  Benzoin         80  Gm.  stora.x,  and  40  Gm.  balsam  of  tolu  in  alcohol   to 

obtain   1000   Cc.   (see  page  346).     Dose,  thirty   minims 
(2  Cc.} 

STYRAX.  U.S.     Storax 

A  balsam  obtained  from  the  wood  and  inner  bark  of  Liquidambar  orientahs 
Miller  (Fam.  Hamnmelidacex). 

Storax  contains  cinnamic  acid,  benzoic  acid,  styraein,  €9117(09119)02, 
storeshi,  CgellggOa,  ethyl  crnnamate,  CeH7(C2H6)02,  phenyl-propyl  cinna- 
mate,  C9H7(' €91117)02,  sfyrol,  OgHe,  a  fragrant  hydrocarbon,  and  a 
resinous  substance  not  yet  investigated.  A  large  quantity  of  water 
is  usually  prCvSent. 

Official  Description. — A  semi-liquid,  grayish,  sticky,  opaque  mass,  depositing,  on  standing, 
a  heavy,  dark  brown  stratum;  transparent  in  thin  layers. 

Odor  and  Taste, — Agreeable  odor  ;  balsamic  taste. 

Solubility. —  Wattr.     Insoluble. 

Alrofiol.     Completely  soluble  (with  the  exception  of  accidental  impurities)  in  an  equal 
weight  of  warm  alcohol. 

Tests  for  Identity, — If  the  alcoholic  solution,  which  has  an  acid,  reaction,  be  cooled,  filtered, 
and  evaporated,  it  should  leave  not  less  thnn  fiO  percent,  of  the  original  weight  of  the 
balsam,  in  the  form  of  a  brown,  scmi-liquiil  residue  almost  completely  soluble  in  ether 
and  in  carbon  disiilphide,  but  partially  soluble  in  petroleum  benzin. 
AVhen  heated  on  a  water-bath  Storax  becomes  more  fluid,  and  if  it  be  then  agitated  with 
warm  petroleum  benzin,  the  supernatant  liquid,  on  being  decanted  and  allowed  to  cool, 
will  be  colorless,  and  will  deposit  white  crystals  of  cinnamic  acid  and  cinnamic  esters. 

Uses. — Storax  is  used  in  compound  tincture  of  benzoin.  It  is 
stimulant  and  exi)ectorant.  It  may  be  used,  like  benzoin,  to  protect 
fatty  substances  from  rancidity.     Dose,  fifteen  grains  (I  Gm. ), 

ACIDUM  BENZOICUM.  U.S.     Benzoic  Acid 

IIC7H5O2  -  121.13 
An  organic  a(i<l  [CeHcCOOH],  obtained  from  benzoin  by  sublimation,  or  pre- 
pared artilicialiv.     It   shcndd    be    kept    in    dark   and)er-colored,  well-stoppered 

bottles,  in  a  cndi  pljice. 

Preparation.-  I'.eiizoic  acid  is  found  naturally  in  benzoin,  balsam 
of  tohi,  balsam  of  rcrn,  gum  acroides,  storax,  and  other  resinous  sub- 
stances. It  may  be  obtained  from  these  by  tlie  process  described  on 
page  1(52  ;  but,  owing  to  the  small  yield  afforded  in  this  way,  comf- 
mercial  bcii/dic  acid  is  mnd(>  artiticiallv  in  several  ways  : 
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1.  From  the  iiriiK^  of  cattle,  by  mixing  it  with  lime  in  excess, 
evaporating  and  decomposing  the  lime  hippurate  with  hydiochloric 
acid.  The  separated  hippuiic  acid,  after  purificati<jn  with  animal 
charcoal,  is  treated  with  hydrochloric  acid,  when  benzoic  acid  and 
glycocine  are  produced,  the  hydrochloric  acid  not  being  decomposed. 

CeHoNOg     i-    H2O    ^    C7JI6O2    +    C2H5XO2 

Hippiiric  Water  IJenzdic  Glycocine 

Acid  Acid 

The  benzoic  acid  is  sometimes  sublimed  with  ])enzoin  to  mask  its 
disagreeiible  odor  and  imitate  the  acid  sul>limed  from  benzoin. 

2.  Benzoic  acid  may  be  made  from  naphthalene^  CioHg,  which,  on 
treatment  with  nitric  acid,  yields  phthaUc  aeid ;  this,  when  heated 
with  excess  of  calcium  hydroxide,  yields  calcium  benzoate  and  car- 
bonate. The  calcium  benzoate  is  treated  with  hydrochloric  acid  and 
the  benzoic  acid  is  precipitated. 

3.  Benzoic  acid  is  also  largely  made  from  toluene,  C7H8,  a  coal  tar 
hydrocarbon.  Beuzotrichloride  is  first  formed,  and  this  when  heated 
with  water  in  close  vessels  yields  benzoic  acid. 

C6H5.CCI3  +  2H2O  =  CeH5.COOH  +  3HC1 

Beuzotrichloride  Water  Uenzoic   Acid  Hydrochloric 

Acid 

Official  Description. — -White,  or  yellowish-white,   lustrous  scales  or  friable  needles ;  some- 
what volatile  at   a   moderately  warm  temperature,  and   acquiring   a   yellow   color   on 
exposure  to  light. 
Odor,  Taste,  and  Reaction. — Nearly  odorless,  or  having  a  slight  characteristic  odor  resem- 
bling that  of  benzoin  ;  acid,  pungent  taste  ;  acid  reaction. 
Solubility.— Il-Wr/.     In  281  part.s  at  25°  (!.  (77°  F.)  ;  in  15  parts  of  boiling  water. 

Alvoh.,!.     In  1.8  parts  at  25°  C.  (77°  F.)  ;  in  1  part  of  boiling  alcohol. 

Othir  Holrriiis.     In  3  parts  of  ether,  7  parts  of  chloroform  ;  readily  in  carbon  disulphide, 
benzene,  fixed  and  volatile  oils;  sparingly  in  petroleum  benzin. 
Tests  for  Identity. — Benzoic  Acid  volatilizes  freely  with  the  vapor  of  water.  On  heating  it  to 
100"  C.   (212°  F.)  it  begins  to  sublime.     From  120°  to  122°  C.  (24S°  to  251.6°  F.)  it 
melts,  and  at  a  higher  temperature  it  is  consumed  without  leaving  a  residue. 

The  acid  sublimed  from  benzoin  has  a  lower  melting  point,  and  a  greater  solubility  in 
water,  than  that  prepared  artificially. 

On  heating  Benzoic  Acid  gradually  with  3  parts  of  freshly  slaked  lime  in  a  dry  test-tube, 
benzene  is  evolved. 

Benzoic  Acid  is  freely  soluble  in  solutions  of  alkali  hydroxides.  On  carefully  neutralizing 
such  a  solution,  and  adding  ferric  chloride  T.S.,  previously  diluted  with  2  volumes  of 
water,  and  neutralized,  if  necessary,  by  ammonia  water,  a  flesh-colored  precipitate  of 
ferric  benzoati^  is  produced. 
Impurities  and  Tests  for  Impurities.— /^f^f/iVy  carhonizahle,  organic  matters.  A  solution 
of  Honzoic  Acid  in  jiure,  cold  sulphuric  acid,  when  gently  warmed,  should  not  turn 
darker  than  light  brown  ;  if  it  is  then  jjoured  into  water,  the  Benzoic  Acid  should  sepa- 
rate as  a  white  precii)itatc,  and  the  liquid  should  bo  colorless. 

More  than  trnrrs  „/  cli/orinr.  If  0.5  (Jm.  of  the  Acid  and  0.8  Gm.  of  calcium  carbonate 
be  mixe<l  with  a  little  distilled  water  in  a  crucible,  the  mixture  dried,  gcntlv  ignited, 
and  then  dissolved  in  20  CV.  of  distilled  water,  with  the  aid  of  nitric  acid  "in  slight 
excess,  and  filtered,  the  addition  of  silver  nitrate  T.S.  should  not  produce  much  more 
opalescence  than  is  produced  by  the  same  quantity  of  the  same  reagent  in  a  solution 
measuring  20  Cc,  prepare.!  by  dissolving  0.8  (Jm.  of  the  same  calcium  carbonate  in  dis- 
tilled water  with  the  aid  of  nitric  acid. 

Cinnannr  a,i<l.  On  warming  (1.5  <Jm.  of  the  Acid  with  5  Cc.  of  water,  and  0.5  (Jm.  of 
potassium  permangiinate  in  a  test-tube,  loosely  stoppered,  and  placing  it  in  a  water-bath 

heated  to  about  45°  ('.  (1 1:5°  F.)  for  about  ten  "minutes,  then  tightly  stoj.pcring.  and  < I- 

ing  the  test-tube  with   cold  water,  upon   removing  the  .«top|(er,    no   odor  tif  oil   of  bitter 
almoncl  should  be  discernible. 

Uses. — This  acid  is  useful  in  forming  benzoates,  a  chuss  of  s;dts 
which  have  been  employed  frequently  during  the  hust  few  years.  It 
is  stimulant,  expectorant,  and  irritant  to  the  mucous  membranes. 
Dose,  ten  grains  (0.6  Gm.),  administered  in  thick  mucilage  or 
syrup. 
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BENZOSULPHINIDUM.  U.S.     Benzosulphinide  Saccharin 

[Glusidum      Sacchakine] 

CeH4<|Q^>NH  =  181.77 

The  anhydride  of  ortho-sulphamide-benzoic  acid  (benzol  sulphonicimide). 

Saccharin,  as  it  is  commercially  named,  is  made  from  the  coal  tar 
product,  toluene,  by  converting  it  into  toluene-snlphonic  chloride. 
This  is  treated  with  ammonia,  whereby  the  sulphamide  is  formed, 
which  by  oxidation  is  converted  into  the  suliiliinide,  saccharin  being 
the  anhydride  of  ortho-sulphamide-benzoic  acid.  The  official  name 
(benzosulphinide)  is  a  contraction,  but  it  is  probable  that  the  name 
saccharin  will  always  be  used. 

Official  Description. — A  white,  crystalline  powder. 

Odor  and  Taste. — Ne.irly  odorless;  intensely  .«\veet  taste  even  in  dilute  solutions. 
Solubility.—  Wi.trr.     In  250  parts  at  2.5°  C.  (77°  F.)  ;  in  24  parts  at  100°  C.  (212°  F.). 
Alro/iol.     In  25  parts  at  25°  C.  (77°  F.). 

Other  solreDtn.     Slightly  in  ether  or  chloroform  at  25°  C.  (77°  F.)     It  is  easily  soluble  in 
ammonia  water,  in  alkali  hydroxide  solutions,  and  in  a  solution  of  sodium  bicarbonate, 
with  the  evolution  of  carlxm  dioxide. 
Impurities  and   Tests  for  Impurities. — Inorganic  impnriiien.    Heated  between  219°  and 
220°  C.  (42fi.2°  and  428°  F.)  it  melts,  and  at  higher  teiiii)eratures  burns  with  an  odor  of 
oil  of  bitter  almond,  without  leaving  a  weighable  residue. 
C'nrbnh  yd  rates.      It  0.2  Gm.  of  Benzosulphinide   be   dissolved   with   agitation  in  10  Cc.  of 
pure  sulphuric  acid,  and  the  solution  kept  at  a  temperature  of  from  48°  to  50°  C.  (118.4° 
to  122°  F. ),  on  a  water-bath,  it  should  not,  within  ten  minutes,  show  a  brown  color. 
Glucose.     If  0.2  (im.  of  Benzosulphinide  be  dissolved  in   5  Cc.  of  potassium  hydro.xide 

T.S.,  the  solution  should  be  clear,  and  not  become  colored,  even  on  prolonged  heating. 
Glucose  or  milk-Hiujitr.     A   similar  solution  mixed  with  5  Cc.  of  alkaline  cupric  tartrate 

V.S.  should  not,  on  heating,  deposit  any  red  cuprous  oxide. 
Benzoic  or  stthcj/lic  acids.     If  to  a  hot  aqueous  solution  of  Benzosulphinide,  ferric  chloride 
T.S.  be  added,  drop  by  drop,  no  precipitation  or  violet  color  should  appear. 

Uses — Benzosulphinide  is  used  for  sweetening  various  ])roducts. 
It  is  said  to  have  nearly  three  hundred  times  the  sweetening  power 
of  sugar.  It  is  given  in  diabetes,  but  its  use  is  not  without  some 
danger.     The  dose  is  three  grains  (0.2  Gm.). 

Unofficial  Products  from  Oils  and  Substances  containing  Resins 

Alkanet  The  root  of  yi»r/(i(«(7  tinctoria.     Used  exclusively  for  coloring  oils,  oint- 

ments,   and  plasters,    which  are   beautifully  reddened  by  ^  of  their 
weight  of  the  root 
Ammoniacum  A   gum-rcsin   obtained    from  Ihirrma    Amtnonincum   Don    (Fam.    I^nibel- 

Ammoniac.  lifenc).    It  contains  25  percent,  gum,  70  percent,  resin,  and  about  '.',  per- 

il. S.  P.  1890  cent,  volatile  oil.     It  is  expectorant  and  stimulant.    Do.sc,  fifteen  grains 

(1  (Jm.) 
Annatto  A  coloring  substance,  consisting  of  the  pulp  which  surrounds  the  seeds  in 

the  fruit  of  liixa  Orrllnna.     Used  for  coloring  cheese  and  butter,  and 
for  dyeing  silk  and  cotton  nrangc-yellow 
Bdellium  From  ISahamodcndron  Mukul,  grown  in  India.     It  contains  volatile  oil 

Bdellium  and  resin 

Benzoyl  (Jlycocoll,       The  dose  of  benzoyl  glycocoll,  or  Rodiiim  hiji/nirtilr,  is  ten  grains  (0.6  (Jm. ) 
f,,,   ^.^NH.CtHbO       three  times  a  day 
^"='<COOII 
Copal  A  resinous  substance,  brought  princii)ally  from   the  Fast  Indies.     Used 

for  making  varnish 
Doundak6  An  a.stringcnt  and  tonic  febrifuge 

Elemi  From  ('(iininrium  romiiiKH'-,  grown  in  the  l'hilij)pinp  Islands.     It  contains 

Elemi  10  percent,  of  volatile  oil.  ("lolliii,  and  25  jierccnt.  of  resin 

Euphorbiiira  From  Knphorhium  nslnifcrn,  found  in  Morocco.      It  contains  18 percent. 

Fu]diorbium  fd'gum  anil  .H8  percent,  of  resin,  etc. 

(inlbanuni  From  F<rii/ti  f/nlliuiiijhia.     It  contains  8  percent,  of  volatile  oil  and  85 

(iaibanutu  percent,  of  resin.      Dose,  fifteen  grains  (1  dm.) 

Uuaiaci  Lignum  The  heart^wood  of  (luniacum  offuinnic   Linn<^,  and  of  (i.  sanctum   Linn(? 

Ouaiacum  Wood.  (Fam.  Zygo])liyllacetc).      It  ermtains  about  25  percent,  of  resin,  and  is 

U.  S.  I'.  1890  used  as  an  antirheumatic  and  alterative  in  doses  of  thirty  grains  (2Gm.) 
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Unofficial  Products  from  Oils  and  Substances  containing  Resins — Continued 


(Jurjun 

Wood  Oil 
lJutta-Pereha 

(lUtta-Percha 
llippuric  Acid, 

((•9119X03) 
Labdanuin 

Ladanum 
Lac 

Lacca 
Liquidambar 

Styraciflua 

(Copalm  Balsam) 
Olibanum 

Frankincense 
Pix  Burgundica 

Burgundy  Pitch. 
U.  S.  P.  1890 
Pix  Canaden.-^is 

Canada  Pitch 
Ilesina  Draeonis 

Dragon's  Blood 
Retinol 

Sagapenum 

Sandarach 

Gum  Juniper 
Succinum 

Amber 
Terpinol, 

(Cl0Hl6)2  +  ll20 

Viscum  Album 
Mistletoe 


From  I)i/}/t;r(/c(irj>iin  (itrbinutuH.     It  contains  about  40  percent,  of  volatile 

oil  and  resin 
From  hoiiitndra  (Jittta.     Its  solution  in  chloroform  vms  formerly  official 

Suggested  as  a  remedy  in  the  uric  acid  diathesis 

A  stimulant  expectorant.     At  present  used  only  in  plasters 

A  reddish-brown  resin.    Formerly  used  in  medicine,  but  at  present  chiefly 

for  making  varnish  ;  also  in  making  sealing  wax 
Stimuliint  and  expectorant.     The  bark  of  the  tree  is  astringent,  and  is 

used  in  diarrhoea  and  dysentery,  especially  for  children,  given  in  the 

form  of  a  syrup 
From  several  species  of  Boswellia,  found  in  Africa.    It  contains  6  percent. 

of  volatile  oil  and  56  percent,  of  resin 
The  prepared  resinous  exudation  of  .46ie«  exeelsa  Poiret  (Fam.  Coniferse). 

Used  in  making  plasters 


From  Ahiea  canadensis.     Used  in  mukin° 


plasters 

It  contains  a  peculiar  resin, 
Good  solvent  of 


The  resin  from  the  fruit  of  Calamus  Draco. 
C2oIl2oOa,  etc. 

A  yellowish  oil,  boiling  at  280°  €.     Mildly  antiseptic, 
phosphorus 

Stimulant,   antispasmodic.     Dose,  ten  to  thirty  grains   (0.6  to  2  Gm.). 
Used  also  externally  in  plasters  as  a  discutient 

Used  chiefly  as  a  varnish  and  as   incense.     Formerly  given  internally, 
and  used  in  ointments  and  plasters 

Contains  succinic  acid,  and  a  volatile  oil  which  is  stimulant   and  anti- 
spasmodic, or  rubefacient  when  applied  externally 

Derivative  of  oil  of  turpentine.     In  colorless  crystals.     Dose,  three  to  four 
grains  (6.2  to  0.26  Gm.) 

Oxytocic.     Dose,  a  fluidrachm  (4  Cc.)  of  the  fluidextract 


Eclectic  Resinoids 
These  so-called  active  principles  are  made  byaddiug  a  concentrated 
alcoliolic  tincture  of  the  drug  to  a  large  quantity  of  water,  and  col- 
lecting the  precipitate.  They  are  largely  used  l)y  the  eclectic  practi- 
tioners, and  vary  greatly  in  properties  and  effects.  They  must  not  he 
confounded  with  true  active  principles,  although  the  names  are  often 
exactly  the  same  ;  this  fact  often  leads  to  annoyance  in  dispensing, 
andhavS  been  the  cause  of  dangerous  mistakes.  A  list  of  the  resinoids 
most  frequently  used  is  appended. 

Alnuin  From  the  bark  of  A/niis   rubra.     The  dose  is  about  one  to  three  grains  (0.065 

to  0.2  Gm.) 
Ampelopsin       From  the  branches  and  bark  of  Ampelopsia  quinqucfolia.     The  dose  is  from  two 

to  eight  grains  (0.125  to  0.5  Gm.) 
Apocynin  From  the  root  of  Aporyuitm  androscemi/olium.      It  yields  about  one  ounce  of 

apocvnin  from  two  pounds  of  drug.     The  dose  is  from  one-half  to  two  grains 

(0.03  to  0.125  (Jm.) 
Asolepidin         From  the  root  of  Anclepias  ttiherosa.     The  dose  is  from  one  to  five  grains  (0.065 

to  0..3  Gm.) 
Baptisin  From  the  root  of  liaptisia  tinctoria.     It  is  of  a  yellowish-brown  color.     The  dose 

is  from  one-third  to  <mc  grain  (0.022  to  0.065"Gm.) 
Barosmin  From  the  leaves  of  linniHnia  hrtii/iiia  and  other  species.     The  dose  is  from  one  to 

four  grains  (0.065  to  0.26  (tin.) 
Cuulophyllin      From  the  root  of   Caii/i,pln///)iin  tlialirtroidcs.     It  yields  about   12  percent,  of 

caiilophyllin.     Tlieilose  is  from  one-quarter  to  one  grain  (0.016  to  0.065  (»m.) 
(^eanothin  From  the  root  of  Ciamilhns  amrriraniis, 

Cerascin  From   the    bark   of    ('n-asits    rin/iniana.     The  dose  is   from    five  to  ten  grains 

(().:!  to  0.6  (im.) 
Chelonin  From  the  herb  of  Chchiuf  glabra.      The  dose  is  from  one  to  two  grains  (0.065  to 

0.125  (}m.) 
Chimaphilin      From  the  leaves  of  Chimaphlla  uiitbiUaia.     The  dose  is  from  one  to  four  ^ains 

(0.065  to  0.26  Gm.) 
Cimieifugin       From  the  rhi/.ome  of  CimivifiKja  raremona.     It  yields  about  5  percent.     It  is 

al.*>  called  Macrotin.     The  dose  is  from  one  to  six  grains  (0.065  to  0.4  Gm.) 
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CoUin^onin        From   the  herb  of  Collinsonia  canadetiHia.       The  dose  is   about  three   grains 

(0.2  Gm.) 
Comin  From  the  bark   of  the  root  of  Cornus  florida.     The  dose  is  about  five  grains 

(o.;u;m.) 

Corydalin  From  the  tubers  of  Diccntrn  cnnndennin.      It  yields  about  one-half  ounce  of 

corydaline  from  two  pounds  of  the  tubers.     The  dose  is  from  one-half  to  two 

grains  (O.O:?  to  0.125  (im.) 
Cypripedin        From    the  rhizome  of   Cypripcdium  puhescenn.     The  dose  is  about  two  grains 

(0.125  Gm.) 
Dioscorein  From  the  root  of  DioHcoren  vllltina.     The  dose  is  from  two  to  five  grains  (0.125 

to  O..-?  Gm.) 
Euonyniin  From  the  bark  of  Euoui/mun  atropurpureus.     The  dose  is  from  one-fourth  to  four 

grains  (0.016  to  0.26"(im.) 
Eupatorin  From  the  leaves  and  ilowering  tops  of  Eupatorium  perfuliatum.     The  dose  is 

from  two  to  four  grains  (0.125  to  0.26  (>m.) 
Euphorbin         From  the  root  of  Euphnrhia  curollata.     The  dose  is  from  one-half  to  two  grains 

(0.03  to  0.125  Gm.) 
Fraserin  From  the  root  of  Fraxeru   Walteri.     The  dose  is  from  one  to  five  grains  (0.065 

to  0.3  Gm.) 
Gelsemin  From  the  rhizome  of  Grluem'ium  semperviren».     The  dose  is  from  one-half  to  two 

grains  (0.03  to  0.125  Gm.) 
Hamamelin       From  the  root  of  Hmnamelia  virgiiiiatin.    The  dose  is  about  five  grains  (0,3  Gm.) 
Helonin  From  the  root  of  Helonias  dioica.     The   dose   is   from  one-half  to  two  grain; 

(0.03  to  0.125  Gm.) 
Hydrastin  From  the  rhizone  of  Hi/drastig  canadensis.     The  dose  is  from    three  to   five 

grains  (0.2  to  0.3  Gm.) 
Juglandin  From   the  bark  of  the  root  of  Juglans  cinerea.     The  dose  is  from  two  to  five 

grains  (0.125  to  0.3  Gm.) 
Leptandrin         From  the  root  of  Leptandru   rlrgiiilca.     The   dose  is   from  two   to  four  grains 

(0.125  to  0.26  Gm.) 
Lupulin  From  the  strobiles  of  HhihuIuh  Lupulun.     The  dose  is  from  five  to  ten  grains 

(0.3  to  0.6  Gm.) 
Lycopin  From  Lyropus  v)ryi)il<iiK.    The  dose  is  from  three  to  five  grains  (0.2  to  0.3  (Im.) 

Maerotin  See  Cimicifugin 

Menis])ermin     From  Minivpermum  cantidiuxe.     The  dose  is  about  two  grains  (0.125  Gm.) 
Myriciu  From  Myricu  cerifcru.     The  dose  is  from  two  to  eight  grains  (0.125  to  0.5  (im.) 

Phytolaccin        From  Pln/tolacca  decaiidra.     The  dose  is  from  one-quarter  to  one  grain  (O.Olfi 

to  0.065  Gm.) 
Populin  From  the  bark  of  PopuliiH  tremuloides.     The  dose  is   from   two  to   five  grains 

(0.125  to  0.3  Gm.) 
Prunin  From  Cvrasus  nerotina.     The  dose  is  about  two  grains  (0.125  (lUi.) 

Ptelcin  From  the  root  of  Ptcleti  fn'/oliatti 

Khein  From  difi'erent  species  of  Rheum.    The  dose  is  from  two  to  four  grains  (0.125 

to  0.26  (im.) 
Rhusin  From  the  leaves  of  Rhus  glabra.     It  is  said  to  be  a  light  brown  powder 

Rurain  From  liumex  crispus.     The  dose  is  about  two  grains  (0.125  (Jin.) 

Sanguinarin       From  SmK/uiiiaria  canadensis.     The  dose  is  from  one-half  to  two  grains  (0.032 

to  0.125(;m.) 
Scutelliirin         From  tlie  lierb  of  SiuUllaria  /uttrijlora.     The  dose  is  from  three  to  si.\  grains 

(0.2  to  0.4  Gm.) 
Senecin  From  Seneeio  gracilis.     The  dose  is  from  three  to  five  grains  (0.2  to  0.3  Gm.) 

Senecionin  From  Senrein  gracilis.     The  dose  is  from  one  to  five  grains  (0.065  to  0.3  Cim. ) 

Smilacin  From  difTcrent  species  of  .Smihtx.     The  dose  is  from  two  to  five  grains  (0.125  to 

0.3  Gm.) 
Stillingin  From  Stillinyia  syh-atica.     The  dose  is  one-half  to  one  grain   (0.032  to  0.066 

Gm.) 
Trillin  From  Trillium  pendulum.    The  dose  is  from  three  to  six  grains  (0.2  tii  0.4  (Jm.) 

V'iburnin  F'rom   Vilinrnum  Ojiuhm.     The  dose  is  about  two  grains  (0.125  Gm.) 


CHAPTER   LVIII 
FIXED  OILS,  FATS,  AND  SOAPS 

Fixed  oils  and  fats  are  obtained  from  l»oth  the  vegetable  and  the 
animal  kingdom.  They  are  greasy  to  tht^  touch,  and  leave  a  perma- 
nent oily  stain  on  paper  ;  they  are  insoluble  in  water,  but  dissolve  in 
ether,  chloroform,  carbon  disulphide,  benzene,  petroleum  benzin,  oil 
of  turpentine,  and  volatile  oils ;  they  usually  mix  with  one  another 
without  separating. 

When  pure,  they  are  generally  colorless  or  have  a  pale  yellow  color  ; 
they  have  a  distinctive  odor  and  taste,  which  is  often  caused  by  im- 
purities with  which  they  are  associated,  as  the  process  of  refining 
deprives  them  of  odor  and  taste. 

When  heated  moderately,  if  solid  they  melt,  or  if  liquid  they  be- 
come thinner  ;  if  heated  strongly  in  air  they  are  decomposed,  evolve 
offensive  vapors,  and  then  burn  with  a  sooty  flame,  much  heat  being 
generated.  Their  specific  gravity  varies  from  0.S70  to  0.9S5,  thus 
being  lighter  than  water.  By  exposure  to  air  they  acquire  an  acrid, 
disagreeable  taste  and  become  acid  to  litmus  paper.  This  change, 
termed  ranchUf;/,  is  believ^ed  to  be  due  to  the  presence  of  impuri- 
ties (like  albuminous  substances),  which  act  as  ferments,  induce 
decomposition,  liberate  the  fatty  acids,  and  produce  volatile,  odorous 
acids,  like  caproic,  caprjdic,  butyric,  and  valeric  acids.  Oils  which 
have  become  rancid  may  often  be  purified  by  shaking  them  thor- 
oughly with  hot  water  and  tlien  with  a  cold  solution  of  sodium  carbo- 
nate, and  subse([uently  wiushiug  them  with  cold  water. 

Chemically,  the  fixed  oils  and  fats  are  esters  of  higher  members  of 
the  fatty  acids,  the  alcohol  being  glycerin  and  the  radical  glyceryl. 
In  most  cases  they  consist  of  two  or  three  proximate  principles, — 
olein,  palmitin,  or  stearin.  These  are  sometimes  termed  the  glyce- 
rides  of  oleic,  palmitic,  and  stearic  acids.  Olein  is  li(|uid,  and  pal- 
mitin  and  stearin  are  both  solid  ;  hence  the  consistence  of  fixed  oils 
and  fats  is  due  to  the  relative  proi)or(ion  of  these  prin<'iples  ;  thus, 
almond  oil,  being  composed  i)rincipally  of  olein,  is  always  li(|uid  at 
ordinary  temperatures,  while  tallow,  being  largely  st«'arin,  is  solid. 

Olein,  C3H5(Ci8H3302)3,  is  the  oleate  of  the  triad  radical  glyceryl, 
and  constitutes  the  li(|uid  principle  of  oils.  It  is  extremely  difiicult 
to  obtain  it  pure.  Being  in  most  oils  associated  with  the  solids 
stearin  and  palmitin,  it  luus  to  be  separated  by  jiressure  and  other 
mechanical  means,  and  this  is  not  easily  elTecteil.  As  oidiiiaiily  pnv 
cured,  therefore,  olein  contains  more  or  less  of  palmitin  or  stearin,  or 
both.  It  is  obtained  either  by  the  ag«MU'y  of  alcohol  or  l)y  exjjression. 
When  one  of  the  oils,  olive  oil,  for  examjile,  is  dissolved  in  l^oiling 
alcohol,  the  solution,  on  cooling,  deposits  the  concret«>  principles, 
retaining  the  olein,  which  it  yiehls  upt)n  evaporation.  The  other 
method  consists  in  compressing  one  of  the  solid  fats,  or  of  the  liquid 
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oils  rendered  concrete  by  cold,  between  folds  of  bibulous  paper,  which 
absorb  the  oleiu,  and  give  it  up  afterwards  by  compression  under 
water.  Olein  is  a  liquid  of  oily  consisteiu-e,  congealing  at  — 6°  C. 
(21.2°  F. ),  colorless  when  i)ure,  Mith  little  odor  an(l  a  sweetish  taste, 
iusolnhle  in  water,  soluble  in  boiling  alcohol  and  ether. 

ralmUln. — Palmitic  acid  occurs  in  the  more  liquid  fats,  such  as 
palm  oil  and  cocoanut  oil,  asglyceride  ;  while  in  spermaceti  and  some 
forms  of  wax  it  is  combined  with  monatomic  alcohol  radicals.  Pal- 
mitin  is  the  fflijceride  of  palmitic  acid  or  f/lyceryl  tripalmitate. 

Stearin. — This  exists  abundantly  in  tallow  and  other  animal  fats, 
and  it  is  made  on  an  immense  scale  for  use  in  candles  by  cooling  lard 
and  tallow,  and  separating  the  oleiu  by  hydraulic  pressure.  It  may 
be  obtained  pure  by  dissolving  suet  in  hot  oil  of  turpentine,  allowing 
the  solution  to  cool,  submitting  the  solid  matter  to  expression  in  un- 
sized paper,  repeating  the  treatment  several  times,  and  finally  dis- 
solving in  hot  ether,  which  dej^osits  the  stearin  on  cooling.  This  is 
white,  opaque  in  ma.ss,  but  of  a  pearly  appearance  as  crystallized  from 
ether,  pulverizable,  fusible  at  66.5°  C.  (152°  F. ),  soluble  in  boiling 
alcohol  and  ether,  but  nearly  insoluble  in  those  litpiids  cold,  and 
quite  insoluble  in  water.  It  consists  of  glyceryl  and  stearic  acid,  as 
a  glyceride,  €3115(018113502)3,  f»nl  has  been  formed  synthetically  by 
heating  a  mixture  of  these  two  materials  to  280°  to  300°  C.  (536°  to 
572°  F.). 

Margarin. — What  was  long  known  under  this  name  was  shown  by 
Heintz,  in  1852,  to  be  a  mixture  of  stearin  and  palmitin.  The  true 
margaric  acid,  C17H34O2,  has  been  obtained  by  synthesis,  and  accord- 
ing to  Ebcrt  is  fouiul  in  adipocere,  a  waxy  substance  formed  in  the 
tissues  of  dead  auimals. 

Stearic  acid,  CisHgeOa,  is  a  firm  white  solid,  like  wax,  fusible  at 
69.4°  C.  (157°  F. ),  greasy  to  the  touch,  pulverizable,  soluble  in 
alcohol,  very  soluble  in  ether,  but  insoluble  in  water.  In  the  impure 
state  it  is  used  as  a  substitute  for  wax  in  making  wax  candles.  (See 
Acidum  Stearicum. )  Pidmitic  acid,  C1CII32O2,  forms  a  white  scaly 
mass,  and  melts  at  62°  C.  (143.6°  F.).  Oleic  acid,  C18H34O2,  is  an 
oily  liquid,  insolul)Ie  in  water,  solnl)le  in  alcohol  and  ctlu'i-,  lighter 
than  water,  crystalli/.ablc  in  needles  a  little  below  0°  ('.  (32°  F.  ),  and 
having  a  slight  smell  and  a  i)ungeii1  taste.  (iSce  Acidum  Oleicum. ) 
Glyeenn  is  described  under  a  separate  head.     (See  Glycerinum. ) 

AMYGDALA   DULCIS.  I  .S     Sweet  Almond 

The  ripe  seed  of  f'noniK  .l)iii/<i'l>ifiis  Stokes,  var.  ilufrii  De  Candolle  (Fam. 
Bomrrrr ) . 

Closely  resembling  the  Bitter  Alniontl  (see  Aiiiiif/(l(il(iA)ii(ir(i),\m{  usually  l)roa«ler, 
with  lighter  seed-coat,  having  a  liland,  sweetish  taste  ami  giving  no  odor  of  hydro- 
cyanic acid  when  triturated  with  water. 

Sweet  almond  contains  about  40  percent,  of  fixed  oils,  protein  com-' 
pounds  (roiiglutin  and  aniaiidiii),  sugar,  mucilage,  etc.  Tannin  is 
present  in  the  integuments. 

The  ])rot«'in  com|)onnds  aid  in  emnlsioniy.ing  the  fixed  oil  which  is 
present,  and  simple  tiituration  is  all  that  is  necessary  to  form  a  mix- 
ture. 
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Official  Preparation 

Bmulsum  Amygdalae  Made  by  bliindiin;^  00  (Jin.  of  sweet  almond,  adding  10  Om.  of 

Bmulsion  of  Almond  acacia  and  30  (im.  of  sugar,  and  triturating  with  1000  Cc.  of  dis- 

tilled water  (see  page  302).     Dose,  two  to  eight  fluidounces  (60 
to  240  Cc.) 

OLEUM   AMYQDAL/E  EXPRESSUM.  U.  S.    Expressed  Oil  of  Almond 

A  fixed  oil  expressed  from  Bitter  or  Sweet  Almond.  It  should  be  kept  in  well- 
stoppered  containers,  in  a  cool  place. 

Preparation. — Tliis  oil  is  obtained  equally  pure  from  sweet  and 
bitter  almonds.  The  almonds,  having  been  deprived  of  a  reddish- 
brown  i)owder  adhering  to  their  surface,  by  being  rubbed  together  in 
a  piece  of  coarse  linen,  are  ground  in  a  mill,  and  then  pressed  in  can- 
vas sacks  between  plates  of  steel  slightly  heated.  The  oil,  which  is  at 
first  turbid,  is  clarified  by  rest  and  filtration.  Sweet  almond  yields 
about  40  percent,  and  bitter  almond  35  percent,  of  fixed  oil. 

A  colorless  oil  may  be  obtained  by  expressing  almonds  which  have 
been  blanched^ — i.e.,  deprived  of  their  testa  by  soaking  them  in  hot 
water  and  slightly  pressing  them,  and  afterwards  drying  in  a  stove  to 
evaporate  the  water.  The  fixed  oil  from  peach  kernels  is  frequently 
sold  for  expressed  oil  of  almond.  While  a  useful  product,  it  is  not 
intended  by  the  U.  S.  P.  (8th  Eev.)  that  it  should  be  substituted 
for  oil  of  sweet  almond  (see  official  test  below). 

Official  Description. — A  clear,  pale  straw-colored  or  colorless  oily  liquid. 

Odor  and  Taste. — Almost  inodorous  ;  mild,  nut-like  taste. 

Specific  Gravity.— 0.910  to  0.915  at  25°  C.  (77°  F.). 

Solubility. — Alcohol.     Only  slightly  soluble. 

Other  solrciifn.     In  all  proportions  in  ether,  chloroform,  and  benzene. 

Tests  for  Identity. — If  2  Cc.  of  the  Oil  be  vigorously  shaken  with  a  mixture  of  1  Cc.  of 
fuming  nitric  acid  and  1  Cc.  of  water,  a  whitish  mixture  should  be  formed,  which,  after 
standing  for  some  hours  at  about  10°  C  (50°  F. ),  should  separate  into  a  solid,  white 
mass  and  a  slightly  colored  liquid  (distinction  from  the  fixed  oils  of  pcarh  and  uprirot 
kerneh,  which  give  a  red  color,  and  kchiiiik:  and  cottou  need  oiln,  which  are  colored  brown). 
If  10  Co.  of  the  Oil  bo  mixed  with  15  Cc.  of  a  solution  of  sodium  hydroxide  (1  in  6)  and  10 
Cc.  of  alcohol,  and  the  mixture  be  allowed  to  stand  at  a  temperature  of  35°  to  40°  C.  (95° 
to  104°  F.),  with  occasional  agitation,  until  it  becomes  clear,  and  if  then  dilute<l  with  100 
Cc.  of  Water,  the  clear  solution  thus  obtained  upon  the  subsequent  addition  of  an  excess 
of  hydrochloric  acid  will  set  free  a  layer  of  oleic  acid.  This,  when  separated  from  the 
aqueous  liquid,  washed  with  warm  water,  and  clarified  by  heating  on  a  water-bath,  will 
remain  liijuid  if  cooled  to  15°  ('.  (59°  F.). 
One  voliiinc  of  this  oleic  acid,  when  mixed  with  1  volume  of  alcohol,  should  j-ield  a  clear 
solution,  which  at  15°  C.  (59°  F.)  should  not  deposit  any  fatty  acids,  nor  become  turbid 
upon  the  further  addition  of  1  volume  of  alcohol  (distinction  from  olive,  aracliis,  cotton 
seed,  HrHiiiiif,  and  other  fixed  oiln). 

impurities  and  Tests  for  Impurities. —  Olirr  oil  or  lard  oil.  It  should  remain  clear  at 
—  1(1°  C.  (14°  v.).  Mil. I  it  docs  not  coniTcal  until  cooled  to  nearly  —20°  C.  ( — 1°  F.). 

Saponification  Value. — Kxpressed  Oil  of  Almond,  saponified  by  alcoholic  potassium  hydroxide 
T.S.,  should  show  a  saponification  value  of  191  to  200  (see  U.  S.  P.  Test  No.  99,  Chap. 
LXII). 

iodine  Absorption  Value.— If  0.3  Gm.  of  Expressed  Oil  of  Almond  be  dissolved  in  10  Cc. 
of  chlorolonii  in  a  250  Cc.  bottle  or  llask,  and  25  Cc.  of  a  mixture  of  equal  volumes 
of  alcoholic  ioiliiie  T.S.  and  alcoholic  mercuric  chloride  T.S.  added,  and  if,  after  stand- 
ing for  four  hours  protected  from  the  light,  20  Cc.  of  potassium  iodide  T.S.  be  introduced, 
and  the  mixture  diluted  with  50  Cc.  of  water,  on  titrating  the  excess  of  iodine  with 
tenth-normal  sodium  thiosulphate  V.S.,  an  iodine  value  of  not  less  than  95  nor  more 
than  100  should  be  obtained  (see  U.  S.  F.  Test  No.  51,  Chap.  LXII). 

Uses. — Expressed  oil  of  almond,  or  oil  of  sircrt  almondy  lus  it  is 
usually  called,  is  ust'd  as  an  emollient,  and  also  as  a  laxative,  in  «loses 
of  one  fluidouncc  ( .">()  Cc. ).  It  is  an  ingredient  in  emulsion  of  chloro- 
form, emulsion  of  oil  of  turpentine,  ointment  of  rose  water,  and  vera- 
trine  ointment. 
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OLEUM  OLIV/E.  U.S.    Olive  Oil 

A  fi.xpfl  oil  expressed  from  the  ripe  fruit  of  Olrfi  evropira  Lini^e  (Fam.  Oleaceae). 
It  should  be  kept  in  well-stoppered  bottles,  in  a  cool  place. 

Preparation — Although  pure  olive  oil  is  still  found  occasionally, 
there  is  good  reason  to  believe  that  the  so-called  olive  oil  is  mainly- 
cotton  seed  oil,  or  other  similar  substitute,  judiciously  flavored  ;  it  is 
often  called  sireet  oil.  Pure  olive  oil  is  made  l)y  expressing  olives  and 
clarifying  the  oil  by  subsidence  ;  but  the  detection  of  admixtures  of 
other  tixed  oils  is  attended  with  discouraging  results.  The  exporta- 
tion of  over  six  million  gallons  of  cotton  seed  oil  annually  to  Mediter- 
ranean ports  contiguous  to  the  olive  oil  industry  is  a  significant  fact. 
The  Pharmacopoeia  furnishes  the  following  tests. 

Official  Description. — A  pale  yellow  or  light  greenish-yellow  oily  liquiil. 

Odor  and  Taste. — Slight,  peculiar  odor,  and  a  nut-like,  oleaginous  taste,  with  a  faintly  acrid 
after-ta.stc. 

Specific  Gravity.— 0.91(1  to  0.915  at  25°  C.  (77°  F.). 

Solubility. — Ah-,, hoi.     Very  sparingly  .soluble. 

Othrr  Ko/coits.     Readily  soluble  in  ether,  chloroform,  or  carbon  disulphide. 

Test  for  Identity.— When  cooled  to  from  8°  to  10°  C.  (46.4°  to  60°  ¥.),  the  Oil  becomes  some- 
what clouily  from  the  separation  of  crystalline  particles,  and  at  0°  C.  (32°  F.),  it  forms 
a  whitish,  ^rrMniilnr  mass. 

Impurities  and  Tests  for  Impurities. — Apprecinhh  quanlitien  of  cotton  seed  nil  and  moat 
othrr  need  oils.  If  2  ('c.  of  Olive  (Jil  be  shaken  vigorously  with  an  equal  volume  of  nitric 
acid  (sp.  gr.  1.37),  the  Oil  should  retain  a  light  yellow  color,  not  becoming  orange  or 
reddish-brown,  and  after  standing  for  si.x  hours  should  change  into  a  j-ellowish-white 
solid  mass  and  an  almost  colorless  liquid. 
More  thdu  about  5 prrcetit.  of  cotton  seed  oil.  If  5  Cc.  of  the  Oil  be  thoroughly  shaken  in 
a  test-tube  with  6  Cc.  of  an  alcoholic  solution  of  silver  nitrate  (made  by  dissolving  0.1  (Jm. 
of  silver  nitrate  in  10  Cc.  of  alcohol  and  ailding  2  drops  of  nitric  acid),  and  the  mi.xture 
be  heated  for  .about  five  minutes  in  a  water-batli,  tlic  Oil  should  retain  its  original  pale 
color,  not  becoming  reddish  or  brown,  nor  shoul<l  afly  dark  color  be  produced  at  the  line 
of  contact  of  the  two  liquids. 
Cotton  need  oil.  If  2  Cc.  of  the  Oil  be  mixed  in  a  test-tube  with  2  Cc.  of  equal  volumes  of 
amyl  alcohol  and  carbon  disulphidc  containing  1  percent,  of  sulphur  in  solution,  and  the 
test-tube  be  immersed  to  one-third  or  one-half  its  depth  in  boiling  salt  water,  no  reddish 
color  should  develoj)  in  from  ten  to  fifteen  minutes. 
Sesame  oil.  If  2  Cc.  of  the  Oil  be  nii.xed  witli  1  ('c.  of  hydrochloric  acid  (sp.  gr.  1.18)  con- 
taining 1  percent,  of  sugar,  and  the  mixture  be  shaken  for  half  a  minute  and  allowed  to 
stand  for  five  minutes,  and  then  3  Cc.  of  water  added  and  the  whole  again  shaken,  the 
aiid  layer  sliciiild  not  show  n  pink  color. 

Saponification  Value. — Olive  Oil,  saponified  by  alcoholic  potassium  hydroxide  T.S.,  should 
show  a  saj)onin.-Mticm  value  of  191  to  19.^  (sec  U.S.  P.  Test  No.  99,  Chap.  LXII). 

Iodine  Absorption  Value. —  If  o.:'.  (!m.  of  olive  Oil  be  dissolved  in  10  Cc.  of  ohloniform,  in  a 
2.^)0  ('<•.  bottle  or  flask,  an<l  25  <'c.  of  a  mi.xture  of  e(iual  volumes  of  alcoholic  iixline  T.S. 
and  alcoholic  mercuric  chloride  T.S.  added,  and  if,  after  standing  ffir  four  hours,  pro- 
tected from  light,  20  Co.  of  potassium  iodide  T.S.  be  introduced,  and  the  mixture  dilute<l 
with  50  ('a.  of  water,  on  titrating  the  excess  of  iodine  with  tenth-normal  sodium  thio- 
sulphate  V.S.,  an  iodine  value  iii'  nut  less  than  80  nor  more  than  88  should  be  obtained 
(see  U.S.  V.  Test  No.  51,  Chap.  I,.\1I). 

Uses — Olive  oil  is  used  in  making  cerates,  ointments,  liniments, 
and  ]>Iast<'i-s.  It  is  used  in  the  oHh-ial  oleates  of  atropin*',  cocnine, 
and  vciatrine,  ;nid  in  (li;ichyloM  ointment.  It  is  a  bland,  agreeable 
oil,  well  suil<'d  for  cinolliml  piirjtoses. 

OLEUM   (iOSSYPII   SEMINIS.  I.S      Cotton  Seed  Oil 

A  fixed  oil  expre.'iscd  from  the  seeds  of  (lo.^siipiimi  lirrlimrnm  lAnn6,  or  of  other 
species  of  (loMiipiinn  (  Fatn.  Mulvunn) , -AUfX  subsciiuently  purifie«l.  It  should  be 
ke|(t  in  Wfll-doM'd  contaiiifrs. 

Preparation. — This  oil  is  made  commercially  in  the  southern  part 
of  the  Unit<'d  Stsites  upon  a  very  large  scale.  The  seeds  contain  15 
perctuit.  of  oil. 
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The  testa  of  the  seeds  is  first  separated,  and  the  kernels  are  exposed 
to  powerful  expression  in  hydraulic  presses. 

Official  Description. — A  pale  yellow,  oilj'  liquid. 

Odor  and  Taste. — Without  odor,  and  haviuj;  a  blaml,  nut-like  taste. 

Specific  Gravity.— 0.'J15  to  0.921  at  25°  C.  (77°  F.). 

Solubility. — Ali-ohol.      \'ery  spaiinj^ly  soluble. 

Othir  Ho/rcitH.     Readily  in  ether,  chloroform,  or  carbon  di.sulphirle. 

Tests  for  Identity. — On  cooling  the  Oil  to  a  temperature  below  12°  C.  (5.'^.6°  F.),  particle.'*  of 
solid  I'at  will  separate.     At  about  0°  to  —5°  C.  (32°  to  23°  V.),  the  Oil  becomes  nearly  or 
quite  solid. 
If  sulphuric  acid  (.specific  gravity  1.6  to  1.7)  be  added  to  the  Oil,  preferably  diluted  with 

carbon  disulphide,  a  reddish-brown  color  is  rapidly  produced. 
If  6  Gin.  of  the  Oil  be  thoroughly  shaken  in  a  test-tube  for  about  ten  minutes  with  a  mix- 
ture of  1.5  Gm.  of  nitric  acid  and  0.5  (im.  of  water,  then  heated  in  a  bath  of  boiling 
water  for  not  more  than  fifteen  minutes,  the  Oil  will  assume  an  orange  or  reddish-brown 
color,  and  after  standing  for  twelve  hours  at  the  ordinary  temperature,  will  form  a  semi- 
solid mass. 
If  5  Cc.  of  the  Oil  be  thoroughly  shaken  in  a  test-tube  with  5  Cc.  of  an  alcoholic  solution 
of  silver  nitrate  (made  by  dissolving  0.1  (im.  of  silver  nitrate  in  10  Cc.  of  alcohol  and 
adding  2  drops  of  nitric  acid),  and  if  the  mixture  be  heated  for  about  five  minutea  on  a 
water-bath,  the  Oil  will  assume  a  red  or  reddish-brown  color. 
If  2  Cc.  of  the  Oil  be  mi.\ed  in  a  test-tube  with  2  Cc.  of  equal  volumes  of  amyl  alcohol  and 
carbon  disulphide  containing  1  percent,  of  sulphur  in  solution,  and  the  test-tube  be  im- 
mersed to  one-third  or  one-half  its  depth  in  boiling  salt  water,  a  red  color  will  develop  in 
from  ten  to  fifteen  minutes. 

Saponification  Value. — Cotton  Seed  Oil  saponified  by  alcoholic  potassium  hydroxide  T.S. 
should  show  a  saponification  value  of  from  191  to  196  (see  U.  S.  P.  Test  No.  99,  Chap. 
LXII). 

Iodine  Absorption  Value. — If  0.3  Gm.  of  Cotton  Seed  Oil  be  dissolved  in  10  Cc.  of  chloroform, 
in  a  250  Cc.  bottle  or  tiask,  and  25  Cc.  of  a  mixture  of  equal  volumes  of  alcoholic  iodine 
T.S.  and  alcoholic  mercuric  chloride  T.S.  added,  and  if,  after  standing  for  four  hours 
protected  from  the  light,  20  Cc.  of  potassium  iodide  T.S.  be  introduced,  ami  the  mixture 
diluted  with  50  Cc.  of  water,  on  titrating  the  excess  of  iodine  with  tenth-normal  sodium 
thiosulphate  V.S.  an  iodine  value  of  not  less  than  102  nor  more  than  108  should  be 
obtained  (see  U.  S.  P.  Test  No.  51,  Chap.  LXII). 

Uses. — Cotton  seed  oil  is  ased  ofl&cially  in  camphor  liniment  and 
ammonia  liniment.  It  is  sometimes  given  internally  in  the  dose  of 
four  fluidrachms  (16  Cc). 

OLEUM   LINI.  U.S.     Linseed  Oil 

[Oil  of  Fl.\.\seed] 

A  fixed  oil  expressed  from  Linseed.  It  should  be  kept  in  well-stoppered  con- 
tainers.   Linseed  Oil  which  has  been  "  boiled  "  should  not  be  used  nor  dispensed. 

Preparation. — It  will  be  noticed  that  the  U.  S.  P.  (8th  Eev.)  does 
not  exclude  linseed  oil  made  by  pressing  the  seed  between  hot  plates. 
"Kaw  oil"  is  preferred.  It  does,  however,  exclude  ''  boiled  linseed 
oil." 

Linseed  oil  is  a  drying  oil,  and  consists  mainly  of //ho7Wh,  which, 
by  exposure,  becomes  linoxf/n,  C32H540n  ;  vii/rititin  and  palmitin  are 
also  present. 

Official  Description. — .\  yellowish,  oily  liquid.  AVhen  exposed  to  the  air,  it  gradually  thick- 
ens, darkens  in  color,  and  acquires  a  strong  odor  and  taste. 

Odor,  Taste,  and  Reaction. —  Peculiar  odor  and  a  bland  t.iste.  It  should  not  more  than 
.sligiitlv  iciMcn  liliK'  litmus  j)aper  previouslv  moistened  with  alcohol  (limit  ot  free  iiciii). 

Specific  Gravity.— 0. 1)25  to  0.935  at  2.i°  C.  (77°  F.). 

Solubility. — AI<oli»l.     In  about  10  jiarts  of  absolute  alcohol. 

Othir  Hith'fiitH.     In  all  jiroportions  of  ether,  chloroform,  petroleum  benzin,  carbon  disuK 
phiile,  and  oil  of  turi)entine. 

Test  for  Identity.— It  docs  not  c.inL'cal  at  temperatures  above  — 20°  C.  ( — 1°  F.). 

Impurities  and  Tests  for  Impurities. — .\oit-itryiiiij  oitn.  If  spread  in  a  thin  layer  on  a 
gla.ss  plate  and  allowed  to  stancl  in  a  warm  place,  it  is  gradually  converted  into  a  hard, 
transparent  resin. 
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Miurral  ih'/h  ami  rimln  nil.  The  oil  shoulil  be  completely  ssiponifiable  with  alcoholic  potaa- 
sium  hyilroxiJe  T.S.,  and  the  resulting  soap  should  be  completely  soluble  in  water  with- 
out leaving  an  oily  residue. 
Rutin  or  nmin  oih.  If  2  Cc.  of  the  oil  be  wanned  and  shaken  in  a  test-tube  with  an  equal 
volume  of  glacial  acetic  acid,  and  if  to  this  mixture,  after  cooling,  1  drop  of  sulphuric 
acid  be  added,  a  greenish  color  shouM  be  prodiiccil  (a  violet  color  under  these  circum- 
stanoes  indicates  the  presence  of  rox/it  nr  rosin  oi/n). 

Saponification  Value. — Linseed  Oil  saponified  by  alcoholic  potassium  hydroxide  T.S.  should 
show  a  saponification  value  of  from  1.S7  to  195  (see  U.S.  P.  Test  Ko.  99,  Chap.  LXII). 

Iodine  Absorption  Value. — If  0.15  Gm.  of  Linseed  Oil  be  dissolved  in  10  Cc.  of  chloroform 
in  a  250  Cc.  flask,  and  25  Cc.  of  a  mixture  c)f  equal  volumes  of  alcoholic  iodine  T.S.  and 
alcoholic  mercuric  chloride  T.S.  added,  and  if,  after  standing  for  sixteen  hours  pro- 
tected from  the  light,  20  Cc.  of  potassium  iodide  T.S.  be  introduced  and  the  mixture 
diluted  with  50  Cc.  of  water,  on  titrating  the  excess  of  iodine  with  tenth-normal  sodium 
thiosulphate  V.S.,  an  ioiline  value  of  not  less  than  170  should  be  obtained  (see  U.S.  P. 
Test  No.  51,  Chap.  LXII). 

Uses. — Linseed  oil  is  used  in  the  prepuration  of  eonipoiind  solu- 
tion of  cresol,  in  soft  soap,  and  is  an  ingredient  in  compound  rosin 
cerate  and  lime  liniment.  It  is  used  as  a  laxative,  in  doses  of  one  to 
two  fluidounces  (80  to  60  Cc). 

PEPO.  U.S.    Pepo 

The  ripe  seed  of  (^'unirhita  Pepo  Linn6  (Fam.  Cnnirhilace.r) . 

Broadly  ovate,  flat,  somewhat  biconvex,  about  20  Mm.  long  and  2  INIm.  thick  ; 
externally  whitish  or  yellowish-white,  nearly  smooth,  with  a  shallow  groove 
parallel  to,  and  within  1  ]\Im.  of,  the  margin  ;  .seed-coat  consisting  of  a  white  cori- 
aceous outer  layer,  and  a  membranaceous  inner  layer  ;  embryo  whitish,  straight, 
with  a  conical  hypocotyl  and  two  plano-convex  cotyledons  ;  slightly  odorous 
when  contused  ;  taste  bland  and  oily. 

This  seed  contains  about  40  i)ercent.  of  fixed  oil,  starch,  protein 
compounds,  a  little  acrid  resin,  sugar,  etc.  Pumpkin  seed  is  used  ;is 
a  tienifuge  by  beating  the  kernels  witli  water  and  adding  sugar  so  as 
to  make  a  mixture  like  almond  mixture  ;  a  more  elegant  method, 
however,  is  to  emulsify  the  fixed  oil,  which  is  now  an  article  of  com- 
merce, and  made  by  liercolating  the  ground  seeds  with  ether.  Dose, 
one  ounce  (30  Gm. ). 

OLEUM  RICINI.  U.S.    Castor  Oil 

A  fixed  oil  expressed  from  the  seed  of  Riciuni^  cummuni.i  Linn6  (Fam.  Euphor- 
hvacece).     It  should  be  kept  in  well-stoppered  t!ontainers. 

Preparation. — Castor  oil  h;us  been  obtained  from  the  seed  in  four 
ways.  1.  By  (;old  expression.  2.  By  expression  with  heat.  3.  By 
percolation  with  alcohol.  4.  By  decoction.  The  first  method  pro- 
duces the  best  oil  ;  a  powerful  hydraubc  press  (see  page  249)  is  gener- 
ally us«'(l,  and  the  oil  clarified  by  subsidence.  It  contains  ricinoJein 
and  j)almitin.  The  ])urgative  action  is  due  to  tlie  ])resence  of  an 
a<'ri<i  i»rin(iple,  which  has  not  yet  been  isolated  ;  a  given  weight  of 
the  seeds  is  more  active  than  the  same  quantity  of  oil. 

Official  Description. — A  pale  yellowish  or  almost  colorle.is.  tran.«parpnt,  visciil  liquid. 

Odor  and  Taste.— Faint,  mild  Odor  ;  bland,  afterwards  slightly  acrid  anil  generally  offensive 

lli-tc. 

Specific  Gravity.— 0.945  to  0.9f.5  nt  25°  C.  (77°  V.). 

Soiubility.-.l /<„/,(,/.      In  nn  ccnial  volume  of  alcohol,  nml  in  all  proportiims  in  absolute  alco- 
hol;    also  soluble,  at   25°   C.   (77°    1''.),  in  :t  times    its   volumo  of  92.5  percent,  alcohol 
(absence  of  more  than  nbout  5  percent,  of  imtiit  othrr  Ji.rrri  ni/ii). 
Olhrr  HiilvnitH.      In  all  jiroportions  in  glacial  acetii-  ncid. 
Tests  for  Identity.— With  nn  equal  vohmic  of  i.cln.lcuiii  bcnzin.  it  forms  nt  1.5°  C.  (.59°  F.)  a 
turbid  iiiixliirc.  but  at  17°  C.  ((')2.fi°  V .)  it  yicl'ls  a  clear  solution. 
When  iMMilcd  to  0°  C.  (;52°  F.)  it  becomes  turbid,  with  the  separation  of  crystalline  flakes, 
and  at  about  — 18°  C.  ( — 0.4°  F.)  it  congeals  to  a  yellowish  mass. 
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Impurities  and  Test  for  Impurities. — Abicnrr  of  /nnir/n  oHh.  If  3  C'c.  of  the  Oil  bo 
shiikcn  for  ii  few  minutes  witii  '.\  Cc.  of  carbon  (iisulpiiide  and  1  Ce.  of  sulphuric  acid,  the 
mixture  .siiould  not  ;i,cquire  ii  blackish-brown  color. 

Saponification  Value. — Castor  Oil  sai)onificd  by  alcoholic  postassium  hydroxide  T.S.  should 
.show  a  .sa|innilic;ition  value  of  179  to  W.i  (see  U.  S.  P.  Test  No.  '.»<),  Chap.  LXII). 

Iodine  Absorption  Value. — If  ()..S  (Jm.  of  Castor  Oil  be  dissolved  in  10  Cc.  of  chloroform,  in  a 
250  Cc.  bottle  or  llask,  and  25  Cc.  of  a  ini.xture  of  equal  volumes  of  alcoholic  iodine  T.S. 
and  alcoholic  mercuric  chloride  T.S.  added,  and  if,  after  standin;^  for  ei;^ht  hours,  pro- 
tected from  li^jht,  20  Cc.  of  potassium  io<lide  T.S.  be  introduceii,  and  tlie  mi.vture  diluted 
with  50  Cc.  of  water,  on  titrating  the  excess  of  iodine  with  tenth-normal  sodium  thiosul- 
phate  V.S.,  an  iodine  value  of  not  less  than  84  nor  more  than  89  should  be  obtained  (see 
U.  S.  P.  Test  No.  51,  Chap.  LXII). 

Uses. — Castor  oil  is  used  as  a  purgative,  in  doses  of  one-half  to  one 
fluidounce  (16  to  30  Cc.  j.  It  is  used  in  the  official  tlexible  col- 
lodion. 

OLEUM  TIQLII.  U.  S.    Croton  Oil 

A  fixed  oil  expressed  from  the  seeds  of  Croton  Tiffllum  Linne  (Fam.  Euphor- 
biacese) .  It  should  be  kept  in  small,  well-stoppered  bottles,  and  should  be  handled 
with  caution. 

Preparation. — Croton  oil  is  prepared  by  expression  or  by  perco- 
lating the  ground  seeds  with  carbon  disulphide  and  distilling  the 
percolate.  Neither  the  pui-gative  princii)le  nor  the  vesicating  princi- 
ple has  been  isolated  ;  by  the  decomposition  of  the  fatty  substances 
present,  tiglinic,  valeric,  formic,  acetic,  myristic,  stearic,  isobutyric, 
lauric,  and  palmitic  acids  have  been  detected  ;  crotouol,  C18H28O4,  is 
said  to  be  present. 

Official  Description. — A  pale  yellow  or  brownish-yellow,  somewhat  viscid,  and  slightly  fluo- 
rescent liquid. 
Odor,  Taste,  and  Reaction. — Slight  fatty  odor;    mild,  oily,  afterwards  acrid  and  burning 

taste  ((/reat  cnKtinn  in  itr<-<KK(tnj  in  tastiiii/).     It  reddens  blue  litmus  paper  moistened 
with  alcohol. 

Specific  Gravity.— 0.9.35  to  0.950  at  25°  C.  (77°  F.). 

Solubility. — Ahuhol.     AS'hen  fresh  it  is  soluble  in  from  55  to  60  parts  of  alcohol,  the  solubility 
incre.lsing  by  age. 
Other  Roloents.     Freely  soluble   in  ether,  chloroform,  carbon  disulphide,  and  in  fi.xcd  or 
volatile  oils. 

Tests  for  Identity. — When  applied  to  the  skin,  it  produces  rubefaction,  or  a  pustular  eruption. 
\Vlien  gently  heated  with  twice  its  volume  of  absolute  alcohol,  it  forms  a  clear  solution 
from  wliicli  the  Ooton  Oil  should  scpaiato  on  cooling. 

Impurity  and  lest.— Other  non-dryi»ij  »i/n.  If  to  2  Cc.  of  Croton  Oil  1  Cc.  of  fuming  nitric 
aciil  iiticl  1  Ce.  flf  water  be  added,  and  the  mi.xture  vigorously  shaken,  it  should  not 
solidilv  cither  completely  or  partially,  after  standing  for  one  or  two  days. 

Saponification  Value. — Croton  Oil  saponified  by  alcoholic  potassium  hydroxide  T.S.  should 
show  II  s;ij)onificMtion  value  of  from  20.''.  to  215  (see  U.  S.  P.  Test  No.  99.  Chap.  LXII). 

Iodine  Absorption  Value. — IfO.;?  (im.  of  Croton  Oil  be  dissolved  in  10  Cc.  of  chloroform  in  a 
251)  Cc.  bottle  or  flask,  ami  25  Cc.  of  a  mixture  of  equal  volumes  of  alcoholic  iodine  T.S. 
and  alcoholic  mercuric  ciiloride  T.S.  added,  ami  if,  after  standing  for  four  hours,  pro- 
tected from  light,  20  Cc.  of  potassium  iodide  T.S.  be  aildetl  iind  the  mixture  diluted  with 
50  Cc.  of  water,  on  titrating  the  excess  of  iodine  with  tenth-normal  sodium  thiosulphate 
V.S.,  an  iodine  value  of  not  less  than  103  nor  more  than  109  shoulii  be  obtaineil  (see 
U.  S.  P.  Test  No.  51,  Chap.  LXII). 

Uses. —  rnteriially  in  doses  of  one  minim  (0.05  Cc. ),  croton  oil  is  a 
powerful  purgativ*^ ;  externally,  when  applied  to  the  skin,  it  is  rube- 
facient and  vesicant. 

OLEUM  THEOBROMATIS.  U.S.    Oil  of  Theobroma 

[Bl "ITKK  OK  C.\C.\0      C.\CAO  BuTTER] 

A  fixed  oil  expressed  from  the  roasted  seeds  of  Theoliroma  Cncan  Linnt'>  (Fam. 

StenMliacav) . 

Preparation — This  is  made  by  expressing  the  kernels  of  the 
"chocolate  nut"  between  hot  iron  plates,  and  running  the  product 
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into  moulds.  The  yield  is  about  40  percent.  Chemically,  it  is  a 
mixture  of  stearin,  jjalmitin,  olein,  aracliin,  and  laurin,  and,  owing  to 
its  low  fusing  point,  and  its  property  of  becoming  solid  at  a  tempera- 
ture just  below  the  fusing  i)oint,  it  is  valuable  in  jjharmacy  in  making 
suppositories.     (See  Suppositoria. ) 

Official  Description. — A  yellowish-white  solid. 

Odor,  Taste,  and  Reaction. — Faint,  agreeable  odor ;    bland,  choeoliite-like  taste ;    neutral 

ru4K-ti()n. 

Specific  Gravity.— O.yro  to  n.976  at  25°  C.  (77°  F.). 

Solubility. — Alrohul.     In  100  parts  of  cold,  absolute  alcohol,  and  in  20  parts  of  boiling  abso- 
lute alcohol. 
Other  sdlriuts.     Readily  in  ether,  chloroform,  or  benzene. 

Test  for  Identity.— oil  of'Theobroma  should  he  brittle  at  temperatures  below  15°  C.  (59°  F.), 
an<l  should  melt  at  .'.0°  to  :;5°  C.  (8(i°  to  95°  F.)  to  a  clear  liquid. 

Impurities  and  Tests  for  Impurities. —  Wur,  utturiu,  tallow,  etc.  If  1  Gm.of  Oil  ofTheo- 
broina  be  dissolved  in  3  Cc.  of  ether  in  a  test-tube  at  n  temperature  of  17°  C.  (62.0°  F.), 
anil  the  tube  frequently  plunged  into  water  at  0°  C.  (S2°  F.),  the  liquid  should  not  become 
turbid  nor  deposit  white  flakes  in  less  than  three  minutes  :  and  if  the  mi.\ture,  after  con- 
gealing, be  again  brought  to  15°  C.  (59°  F.),  it  should  gradually  form  a  perfectly  clear 
liquid. 

Saponification  Value. — Oil  of  Theobroma,  saponified  by  alcoholic  potassium  hydroxide  T.S., 
should  show  a  saponification  value  of  188  to  195  (see  U.  S.  P.  Test  No.  99,  Chap. 
LXII). 

Iodine  Absorption  Value. — If  0.8  ( Jm.  of  Oil  of  Theobroma  be  dissolved  in  10  Cc.  of  chloroform 
in  a  250  ("c.  bottle  or  flask,  and  25  Cc.  of  a  nii.xture  of  equal  volumes  of  alcoholic  iodine 
T.S.  and  alcoholic  mercuric  chloride  T.S.  added,  and  if,  after  standing  for  four  hours,  pro- 
tected from  light,  20  Cc.  of  potassium  iodide  T.S.  be  added  and  the  mi.xture  diluted  with 
50  Cc.  of  water,  on  titrating  the  excess  of  iodine  with  tenth-normal  sodium  thinsulphate 
V.S.  an  iodine  value  of  not  less  than  3.'J  nor  more  than  38  should  be  obtained  (see  U.  S.  P. 
Test  No.  51,  Chap.  LXII). 

Uses — In  addition  to  its  use  as  a  vehicle  for  supi)ositorievS,  butter 
of  cacao  is  an  excellent  emollient  application  to  the  skin  when  in- 
flamed.    It  is  also  used  in  massage. 

LYCOPODIUM.  U.S.     Lycopodium 

The  spores  of  Lycopodium  clavatnm  Linnc'  or  of  other  species  of  Lycopodium 
{Yam.  Lycopofliar/'.r) . 

A  fine,  pale  yellowish,  very  mobile  powder,  nearly  inodorous  and  tastelesp, 
floating  upon  water  and  not  wetted  by  it,  but  sinking  on  being  boiled  with  it,  and 
burning  with  a  quick  flash  when  thrown  into  a  flame. 

Spores  tetrahedral  with  one  convex  side,  the  suiface  beuig  delicately  reticu- 
lated, from  0.025  to  0.040  Mm.  in  diameter.  The  microscope  should  show  no 
pollen  or  starch  grains  or  particles  of  sand. 

The  ash  remaining  upon  ignition  should  not  exceed  5  percent. 

Lycopodium  contains  47  percent,  of  fixed  oil,  with  minute  quan- 
tities of  volatile  bases.  It  is  used  sis  a  dusting  ])owder  and  to  allay 
irritation  of  the  skin  tlirough  chafing,  and  for  similar  jnirposes. 

Unofficial  Fixed  Oils 

Oil  of  BnRRia  .  From  Bnimin  fi>ii;/i/'>lin.  Fatn.  Sapotncca".  A  greenish  oil  is  cxpref»sed 
from  the  seeds 

Hiivberry  From  yf;irli)i  rm'/mi.     Fntn.  Myricnceir.     Ilaliifat,  North  America.    The 

oil  and  wa.x  are  prepared  by  boiling  the  fruit  with  water  until  the  oil 
collects  on  the  surface.     The  yield  of  oil  is  about  .SO  i)ercent. 

IJoech  From  the  fruit  of  Fiiifiis  iiyh-ii'rira.     Fam.  Cujiuliferip.     Habitat,  Europe. 

It  is  of  a  yellow  rr>lor  ami  mild  odor  and  ta.ite.  The  yield  of  oil  is  about 
20  iiercent. 

Behen  From  tlie  fruit  of  ^fllrin^|n  nplern.     Uscfl  in  ointments  and  pomades 

Ben  A  fixed  oil  from  the  seeds  of  Mnrinr/n  pit ij/i/niiprrnin.     I'scd  for  the  same 

piirimses  ns  olive  oil 

Black  MusLnrd  From  the  seeil  of ///vowiVfi  ii/</;r(  (Linn*"-)  Koch.  Fam.  Cruciferir.  Habi- 
tat, Kuropp.  A  yellow  or  brownish-yellow  fixed  oil.  Sp.  gr.  0.916. 
The  yield  of  oil  is  about  20  percent. 


FIXED  OILS,  FATS,  AND  SOAPS 


879 


Unofficial  Fixed  Oils — Coniinned 

Oil  of  Brazil  Nut       From  the  seeil    of   Jlfrthnt/iiia  excelna.     Fain.  Lecythidacese.     Habitat, 

Brazil.     It  is   a   pale  yellow,  bland   oil.     The  yield  of  oil  \a  about  50 

percent. 
Candle  Nut  From  A/euritex  triluba.     Habitat,  iiilands  of  the  Pacific  Ocean.     The  yield 

of  oil  is  about  60  percent. 
Cardamom  From  tiie  fruit  of  Elettaria  repeng.     Fam.  Zingiberacese.     The  yield  of 

oil  is  about  10  percent. 
Chaulmugra  From  the  seed  of  Gynocitrdia    odoratn.     Fam.    Bixaceic.     Habitat,  Ma- 

layan   Peninsula.     Prepared  by  .subjecting  the  seeiis  to  prejisure  and 

collecting  the  oil 
Coco-nut  From  ('oro»  mioifcra.     Fam.   Palma;.     tiabitat,  tropical  countries.     Pre- 

pared by  boiling  the  seeds  with  water  and  expressing.    It  is  of  a  butyra- 

ceous  consistence,  white,  and  has  a  peculiar  odor  and  a  bland  ta^te 
Crab  From  ('uriipii  i/iiifineiiHiH.     Prepared  by  expressing  the  seed 

Cucumber  Seed       From  the  seed  of  Vuciimix  sativus.     Fam.  Cucurbitacea;.     Habitat,  Central 

Asia 
Ergot  From  C/avicepa  purpurea.     The  yield  of  oil  is  about  2;>  percent, 

(xroundnut  From  the  kernels  of  the  fruit  of  A racli in  hypogcea.   Prejiared  by  expression 

Hazelnut  From  ('onjUm  <ii-illanii.     Fam.  Cupuliferte.     Habitat,  Europe.     The  yield 

of  oil  is  about  50  percent. 
Hemp  Seed  From  the  seed  of  L'unuabiH  nativa.     Fam.  Urticaceae.     Habitat,  Europe 

and  North  America.     The  yield  of  oil  is  about  30  percent. 
Horsechcstnut         Fr(jm  the  kernels  of  the  fruit  of  yEsculan  Hippocitilitnum.     Fam.   Sapin- 

<l.icece.     The  yield  of  oil  is  about  ^^  percent. 
Hydrastis  From  Hydrantin  cunadennis.    Fam.  Kanunculacete.    Habitat,  United  States 

Hyoscyamus  Seed  From  the  seed  of  Hyouryrtmui  niger.     Fam.  Solanacese.     Habitat,  Europe. 

The  yield  of  oil  is  about  25  percent. 
Juglans  From  JiiijIauH  ci)itre(i.    Fam.  Juglandacete.    Habitat,  United  States.    The 

yield  of  oil  is  about  15  percent. 
Kurung  From   I'onijnntia  i/labrti.     Fam.   Leguminosae.     Habitat,   India.     It  la  a 

thickish,  yellow  oil,  of  sp.  gr.  0.945 
Larkspur  Seed         From  the  seed  of  Delphniniiun   Consolida.     Fam.  Ranunculaceae.     Habi- 
tat, Central  Europe 
Laurel  From  Ldurim  nohi/ix.     Fam.  Lauraceae.     Habitat,  Europe.     Prepared  by 

steeping  the  fruit  in  hot  water  and  expressing 
Mace  From  the  arillus  of  the  fruit  of  Myristica  fragrans.     Fam.  Myristicacese. 

Habitat,  Molucca  Islands 
Madia  From  Mndia  »ftiiv<i.     Fam.  Compositae.     Habitat,  Europe.     The  yield  of 

oil  is  about  40  percent. 
Mangostcen  From  Gurcinia  indica.     Fam.  Guttiferae.     Habitat,  India.     The  yield  of 

oil  is  about  .30  percent. 
Melon  Seed  Yrom  CutnmiH  Mcln.     Fam.  Cueurbitaceae.     Habitat,  Central  Asia 

Nicker  Seed  Froru  ('<inttlpiiilu  Bundacdla.     Fam.  Leguminosae 

Nigella  From  the  seed  of  iVigella  saticn.     Fam.  Ranunculaceae.      Habitat,  South- 

ern Europe.     The  yield  of  oil  is  about  35  percent. 
Niger  Seed  'Fvmw  Gii:zotia  <d<ij',:rit.     Fam.  Composita;.     Habitat,  India.     The  yield  of 

oil  is  about  40  percent. 
Nutmeg  From  the  kernel  of  the  seed  of  Myriatica  frngrann.     Fam.  Myristicaceae. 

Habitat,  Molucca  Islands.     The  yield  of  oil  is  about  22  percent. 
Palm  From  the  fruit  of  Eiuia  gtiineennii,.     Fam.  Palmw.     Habitat,  West  Africa. 

Sp.  gr.  0.945 
Peach  From  Fersira  vulgaris.     Fam.  Rosacea.     The  oil  resembles  expressed  oil 

of  almond 
Poppy  Seed  From    the  seed  of   Paparer  somni/eriim.     Fam.   Papaveracew.     Habitat, 

Asia  and  Europe.     It  is  of  a  yellow  color,  bland,  and  limpid.     The  yield 

is  about  45  to  50  percent. 
Pumpkin  Seed       From  the  seed  of   Ciiciirhiia  Pepo.     Fam.  Cucurbitacea?.     Habitat,  .\sia 

and  Europe.     The  yield  of  oil  is  about  45  percent. 
Purging  Nut  From  the  seed  of  Circs  p„rgnns.     Fam.  Euphorbiaceie.     Habitat,  West 

Indies.     The  yield  is  about  35  percent. 
Rape  Seed  From  Brnssira  rampttstris.     A  fixed  oil  used  for  making  green  soft  soap 

Sesamum  A  fixed  oil  expressed  from  the  seed  of  Sesamiim   hidicum   Linn^.     Fam. 

(Teal  oil,  Pedalincea;.     An  inodorous,  bland,  and  non-drying  oil,  of  sp.  gr.  0.ttl9 

BennCOil).  to  0.925 

U.S.  P.  1,S90 
Staphisngria  From  the  seed  of  Didphinium  Staphisagria.     Fam.  Rnnuuculacew.     Habl 

tat.  Europe.     The  yield  of  oil  is  about  30  percent. 
Stramonium  Seed  From    the   seed   of    iPutiirii    Siniminiiiim.       Fam.    Solanaceie.       Habitat, 

United  States.     The  yield  of  oil  is  about  25  j)eroent. 
Tonka  From  the  seed  of  Diptin'x  odoraia.     Fum.  Leguminosa'.     Habitat,  (tuinna. 

An  odorous  fixe<l  oil.    The  beans  oimtain  coiuiiarin.    Used  for  flavoring. 

Narcotic.     Used  in  whooping  cough,  in  doses  of  live  to  eight  grains  (0.3 

to  0.5  (im.),  given  in  the  form  of  tluidextraut 
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Unofficial  Fixed  Oils — Continued 

Oil  of  Tucom  From  the  fruit  of  Astrocdiynm  vulynrc     Habitat,  South  America.     It  has 

a  brijjht  red  color  and  an  agreeable  odor 
Watermelon  Seed  From  the  seed  of   Cmurbita  CitniUun.      Fam.    Cucurbitacese.      Habitat, 

Southern  Asia.     The  yield  is  about  30  percent. 
White  Mustard      From    the  seed  of  Shmjiin  alba.     Fam.  Crucifera;.     Habitat,  Asia.     The 

yield  of  oil  is  about  20  percent. 

ACIDUM  OLEICUM.  U.S.    Oleic  Acid 

HC18II33O2  =  280.14 
A  monobasic  organic  acid,  prejtared  in  a  suditiently  pure  condition  by  cooling 
commercial  Oleic  Acid  to  about  5°  C.  (41°  F.) ,  then  separating  and  preserving  the 
liquid  portion. 

Preparation. — Oleic  acid  is  generally  obtained  as  a  by  -  product' iu 
the  mauufacture  of  candles  from  fats,  stearic  and  palmitic  acids  being 
the  fatty  substances  sought  for  by  the  makers.  The  crude  oleic  acid 
is  known  as  ' '  red  oil, ' '  the  stearic  and  palmitic  acids  being  separated 
by  cooling  the  mixture  and  filtering. 

Official  Description. — A   yellowish   or  brownish-yellow,  oily  liquid,  becoming   darker  and 

ab.-iorbiiig  oxygen  on  exposure  to  air. 
Odor,  Taste,   and  Reaction. — Peculiar,  lard-like   odor  and   taste;    feebly  acid  reaction   in 

alcoholic  solution. 
Specific  Gravity  .—About  0.895  at  25°  C.  (77°  F.). 
Solubility. —  ir^ff*-.     Insoluble. 
Alcohol.     Soluble. 

Other  solvents.    Soluble  in  chloroform,  benzene,  petroleum  benzin,  and  fixed  and  volatile  oils. 
Tests  for  identity.— When  cooled  to  from  9°  to  4°  ('.  (48.2°  to  .39.2°  F.),  Oleic  acid  becomes 
semi-soliil,  and  on  farther  cooling,  oonge.ils  to  a  whitish,  solid  mass. 
When  hcativl  to  a  temperature  of  iibout  9.5°  C.  (20.3°  F.).  (Iccoiiiposition  commences,  and 
acrid  viijmrs  are  proiluced.      At  a  higher  temperature  it  is  (>(>iiii)lcti'ly  dissipated. 
Impurities  and  Tests  for  Impurities. — FUet/  hHk.     Equal  volumes  of  Oleic  .Vcid  and  alcohol, 
mixed  at  25°  C.   (77°  F.)  should  yield  a  clear  solution  without  the  separation  of  any 
oily  drops. 
Notable  quanti'ii-K  0/  palmitic  and  stearic  acids.     If  1   Gm.  of  Oleic  Acid  be  heated  with 
20  Cc.  of  alcohol,  and  2  drops  of  phenolphthalein  T.S.  be  added,  f<)llowe<l  bj'  a  strong 
solution  of  sodium   hydroxide  (1  in  4),  drop  by  drop,   until  the  liquid  has  acquired  a 
permanent  red  tint  and  the  Acid  is  saponified,  and  if  acetic  acid  be  added  until  the  red 
color  of  the  liqui<l  is  just  discharged,  and  the  liquid  be  filtered,  then  10  Co.  of  the  filtrate 
mixed  with  10  Cc.  of  ether  should  not  be  rendered  more  than  slightly  turbid  by  shaking 
with  1  Cc.  of  lead  acetate  T.S. 

Uses — Oleic  acid  is  used  as  the  basis  for  the  oleates,  five  of  which 
— oleates  of  atropine,  cocaine,  mercury,  (luiniiie,  and  veratriiie — are 
official  (see  page  323).  It  is  also  an  ingredient  in  ammonia  liniment. 
The  oleates  are  very  useful  external  remedies ;  they  are  used  in 
varions  skin  disea.ses,  and  also  for  commnnicatiiig  the  const itiitional 
eflfects  of  numerous  remediCvS.  Oleic  acid  is  more  tpiickly  absorbed 
by  the  skin  than  any  other  similar  base. 

Unofficial  Oleates 

Aluminum  Oleate,  J5y  decomposing  s<pdium  olciitc  with  aluminum  sulphate.     It  is  a  semi 

Al(Ci8H8802)8  Bolid,  of  a  ilark  bmwn  color,  and  has  a  decidedly  astringent  action. 

Used  in  treating  burns,  scalds,  foul  ulcers,  etc. 
Silver  Oleafo,  By  precipitating  sodium  oleate  with  a  saturated  solution  of  silver  ni- 

AgCi8na.'i02  trale,  washing  the  precijjitate  with  boiling  water,  drying  it,  and  re- 

ducing   to  a  line  ])owdcr.      It  is  of  a  brownish-yellow  color.      Used 
externally 
Arsenic  Oleate,  IJy  first  preparing  arscnons  chloride  by  treating  metallic  arsenic  with 

As(Ci8H8802)«  hyilroehloric  acid,  and  then  ndtling  sodium  oleate  ami  collecting  the 

precipitate.     It  is  of  a  yellowish  color  .ind  lias  the  consistence  of  butter 
Bismuth  Oleate,  I{y  dissolving  cnjslattizid  bismuth   nitrate  in   glycerin,   then   diluting 

Bi(Ci8lIn«Oa)(t  "soilium    olonlc  with   water  and    adding    the  bismnlh  .solution   to  the 

sodium  mixture,  wiirniing,  rejecting  the  a(iueous  layer,  and,  lastly, 
washing  sevenil  limes  with  warm  water.  It  is  of  a  white  or  a  yel- 
lowish-white color,  and  has  about  the  consistence  of  an  ointment 
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Unofficial  Oieates — Continued 

Copper  Oleate,  By  adding  sodium  oleate  to  a  saturated  solution  of  copper  sulphate,  then 

Cu(Ci8H8803)2  wasliing  the  precipitate.     It  is  a  liandsome,  dark  green,  waxy  solid. 

Used  chiefly  in  the  treatment  for  ringworm 

Iron  Oleate  (Ferric),  By  adding  sodium  oleate  to  a  solutic^n  of  ferrous  sulphate  and  boiling. 
Fe(Ci8H3302)3  It  is  a  dark  red,  soft,  solid  oleate.     Used  locally 

Manganese  Oleate  By  adding  to  a  solution  of  sodium  oleate  a  solution  of  manganese  sul- 

phate, heating  gently,  and  collecting  the  precipitate.  It  is  of  a  light 
gray,  slightly  pinkish  color,  having  a  peculiar  odor 

Mercury  and  Mor-  By  combining  with  a  gentle  heat  40  parts  mercuric  oleate,  3  parts  mor- 
phine Oleate  phine,  and  13  parts  oleic  acid.     It  forms  a  very  dark  brown,  soft  solid 

Nickel  Oleate  By  adding  sodium  oleate  to  a  solution  of  nickel  sulphate  and  collecting 

the  precipitate.  It  is  a  green,  amorphous,  waxy  substance.  Used 
locally  as  an  astringent 

Lead  Oleate,  By  adding  a  clear  solution  of  lead  acetate  to  a  solution  of  sodium  oleate, 

Pb(Ci8H3302)2  boiling  and  washing  the  precipitate  several  times.    It  has  the  appear- 

ance of  lead  plaster 

Sodium  Oleate  By  dissolving  1  part  of  pure  Castile  soap  in  8  parts  of  hot  water,  cooling, 

and  filtering  from  deposited  sodium  palmitate.  The  filtrate  contains 
sodium  oleate 

Tin  Oleate  By  adding  a  solution  of  tin  chloride  to  a  solution  of  sodium  oleate  and 

collecting  the  precipitate.  It  has  a  grayish-yellow  color,  a  soft  con- 
sistence, and  a  decided  metallic  taste 

ACIDUM  STEARICUM.  U.S.    Stearic  Acid 

HC18H35O2  =  282.14 

A  monobasic  organic  acid  [C17H35.COOH],  in  its  commercial,  more  or  less  im- 
pure form,  usually  obtained  irom  the  more  solid  fats,  chiefly  tallow. 

Stearic  acid  was  introduced  in  the  U.  S.  P.  1890  solely  because  of 
its  usefulness  in  making  glycerin  suppositories. 

Official  Description. — A  hard,  white,  somewhat  glossy  solid ;  permanent  in  the  air. 

Odor  and  Taste. — Odorless  and  tasteless. 

Solubility. —  Water.     Insoluble. 

Alcohol.     In  about  16.6  parts  at  25°  C.  (77°  F.);  readily  in  boiling  alcohol. 
Other  solvents.     Readily  in  ether. 

Test  for  Identity.— Stearic  Acid,  when  pure,  melts  at  09.2°  C.  (156.6°  F.).  The  commer- 
cial Acid  should  have  a  melting  point  not  lower  than  56°  C.  (132.8°  F. ),  and  the  melted 
Acid  should  become  opaque  and  begin  to  congeal  at  a  temperature  not  lower  than  54°  C. 
(129.2°  F.). 

Impurity  and  Test. — Limit  of  undecomposed  fat.  If  1  Gm.  of  Stearic  Acid  and  0.5  Gm.  of 
monohydratod  sodium  carbonate  be  boiled  with  30  Cc.  of  water,  in  a  capacious  flask,  the 
resulting  solution,  while  hot,  should  not  be  more  than  opalescent. 

Uses. — See  Suppositoria  Glycerini,  Part  V. 

QLYCERINUM.  U.S.    Glycerin  Glycerol 

A  liquid  obtained  by  the  decomposition  of  vegetable  or  animal  fats,  or  fixed 
oils,  and  containing  not  less  than  95  per  cent,  of  absolute  Glycerol,  a  triatomic 
alcohol  [CH2OH.CHOH.CH2OH  =  91.37]. 

Preparation. — This  valuable  liquid  has  been  made  in  several  ways  : 
1.  Through  the  saponification  of  fats  and  oils  in  making  soai>  or  lead 
plaster.  2.  By  the  decomposition  of  fatvS  and  oils  througli  i>ressure 
and  superheated  steam.  Glycerin  came  into  use  in  nu'dicinc  and 
pharmacy  about  1846,  and  it  wavS  first  obtained  on  a  commercial  scale 
from  the  washings  of  lead  ])la.ster  by  Robert  Slioemaker,  of  Pliiladel- 
phia.  In  making  the  plaster,  litharge,  olive  oil,  and  water  are  boiled 
together,  when  the  olein  of  the  oil  is  decomposed  by  the  lead  oxide, 
according  to  the  following  reaction  : 

2C3H63Ci8Ha302  +  3PbO  +  SK^O  =  SPbliCisIIaaOa  -f  2C3H5:^HO 

GlycfrylOlcatc  Lead  Water  Leml  Olenti' ( l^fad  Gljcoriii  H>iln>xid» 

(Olive  Oil)  Oxide  I'lHster)  '    iGlyciTiu) 

66 
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The  plaster,  while  still  hot  aud  iu  the  liquid  state,  contains  glycerin 
diffused  through  it.  AVhen  the  liquid  plaster  is  mixed  with  an  equal 
mejisure  of  boiling  water,  and  the  mixture  stirred  briskly,  a  solu- 
tion of  glycerin  is  obtained,  which,  after  having  been  decanted,  and 
evaporated  to  a  limited  extent,  is  freed  from  lead  by  hydrogen 
sulphide.  The  liquid  is  then  iiltered  to  separate  lead  sulphide, 
heated  to  free  it  from  hydrogen  sulphide,  and  finally  evaporated  to 
expel  the  water. 

The  process  most  frequently  used  for  making  glycerin  originated 
with  R.  A.  Tilghman,  of  Philadelphia,  and  consists  in  subjecting  fatty 
bodies  to  the  action  of  water  at  a  high  temperature  under  pressure, 
whereby  the  fats,  which  are  glycendes  or  esters  of  the  fatty  acids,  are 
broken  up  into  glycerin  aud  fatty  acids,  the  water  supplying  the  ele- 
ments of  hydrogen  and  oxygen  necessary  for  that  change.  The  reac- 
tion is  as  follows  in  the  case  of  a  fat  like  stearin  : 

.    C3H53C18H35O2  +  3H2O  =  C3H53HO  +  SHCisHgeOa 

stearin  Water  Glycerin  Stearic  Acid 

Chemically,  glycerin  belongs  to  the  class  of  alcohols,  and  is  some- 
times termed  glycerol,,  or  glyceric  alcohol.  It  is  the  hydroxide  of  the 
radical  glyceryl  C3H5,  is  triatomic,  and  one,  two,  or  three  of  the 
hydrogen  atoms  may  be  replaced  by  monad  radicals. 

Official  Description. — A  clear,  colorless  liquid,  of  a  thick,  syrupy  consistence,  smooth  to  the 

touch  ;  when  exposed  to  the  air,  it  absorbs  moisture. 
Odor,  Taste,  and  Reaction, — Odorless ;  sweet  to  the  taste ;  and  producing  a  sensation   of 

warmth  in  the  mouth  ;  neutral  reaction. 
Specific  Gravity.— Not  less  than  1.246  at  25°  C.  (77°  F.). 
Solubility. —  Wdter.     Soluble  in  all  proportions. 
Alcohiil.     Soluble  in  all  proportions. 
Other  solveittK.     Soluble  in  a  mixture  of  3  parts  of  alcohol  and  1  part  of  ether,  but  insoluble 

in  ether,  chloroform,  carbon  disulpbide,  petroleum  benzin,  benzene,  and  fixed  and  vola- 
tile oils. 
Tests  for  identity. — Glycerin  is  slowly  volatilized  from  weak  aqueous  solutions,  at  or  above 

100°  C.   (212°  F.),  with  the  vapor  of  water.     At  boiling  temperatures  70  percent,  to  100 

percent,  (ilycerin  rapidly  volatilizes;  96  percent.  Glycerin  boils  at  165    C.  (329°  F.)  ; 

anhydrous  Glycerin  boils  at  290°  C.  (554°  F.)  without  decomposition;  under  continued 

heat  it  is  finally  entirely  deconi])osed  and  dissipated. 
An  aqueous  solution  of  (Jlycerin  is  neutral  to  litmus  paper. 
If  a  fused  bead  of  borax,  on  a  loop  of  platinum  wire,  be  moistened  with  Glycerin,  and  then 

held  in  the  edge  of  a  non-luminous  flame,  the  latter  will  be  transiently  tinted  a  vivid 

green. 
impurities  and  Tests  for  Impurities. — Miiural  impuritifH.     Five  Cc.  of  Glycerin,  heated  to 

boiling  in  an  open  porcelain  or  platinum  dish,  and  then  gently  ignited,  should  vaporize, 

burn,  and  leave  not  more  than  a  dark  stain,  which  on  stronger  heating  should  disappear 

entirely. 
SugttiH.     If  5  Cc.  of  Glycerin  be  mixed  with  50  Cc.  of  water  and  10  drops  of  hydrochloric 

acid  in  a  small  flask,  and  heated  for  half  an  hour  on  a  water-bath,  then  10  Cc.  of  the  hot 

liqiiiil,  mixcfl  with  2  Cc.  of  sodium  hydroxide  T.S.  and  1  Cc.  of  alkaline  cupric  tartrate 

V.S.,  should  show  no  yellowish-red  cloudiness  or  precipitate  within  six  hours. 
Readily  rurlionizuhlr  impuritim.      If  6  Vr.  of  glycerin   In-  mixe<l  with  an  equal  volume  of 

concentrated  sulphuric  acid  in  a  test-tube,  the  liquid  should  acquire,  on  standing  for  one 

hour,  a  color  not  darker  than  yellow. 
Butyrir  mill.     If  5  Cc.  of  Glycerin  be  mixed  with  the  same  volume  of  a  mixture  of  equal 

parts  (jf  alcohol  and  diluted  sulphuric  acid,  and  gently  heated,  a  fruity  odor  should  not 

be  recognizable. 
Sulphurie  acif/.     No  color,  cloudiness,  or  precipitate  should  appeiir  when  separate  portions 

of  its  aqueous  solution  (I  in  10)  are  treated  with  barium  chloride  T.S. 
(Jxiilir  ftriil.     Or  <-al<-iiiiri  chloride  T.S. 
Calcium  gallH,     Or  iiininnniuin  oxalate  T.S. 
Chloride*.     Or  silver  nitrate  T.S. 
Acrolein.     Or  silver  ammonium  nitrate  T.R. 
In  the  last-mentioned  case,  the  test-tube,  loosely  stoppered  to  protect  it  from  impurities, 

should  be  allowed  to  stand,  protected  from  light,  for  at  least  five  minutes. 
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Heavy  metal*.  The  aqueous  solution  (1  in  20),  when  acidified  with  hydrochloric  acid, 
should  not  respond  to  the  Time-Limit  Test  for  heavy  metaU  (see  U.  S.  P.  Test  No.  121, 
Chap.  LXII).  ^     „    ,.^  ^ 

Arsenic.  Five  Cc.  of  the  aqueous  solution  (1  in  10)  should  not  respond  to  the  M(j<lified 
Gutzeit's  Test  for  arsenic  (see  U.  S.  P.  Test  No.  17,  Chap.  LXII). 

Uses. — Glycerin  is  one  of  the  most  valuable  liquids  known  to  phar- 
macy. It  is  a  solvent  and  antiseptic,  scarcely  inferior  to  alcohol.  It 
is  useful  in  keeping  substances  moist,  owing  to  its  tendency  to  absorb 
water  from  the  air.  Its  agreeable  taste  and  non-poisonous  properties 
adapt  it  for  many  purposes.  Its  varied  uses  have  been  constantly  re- 
ferred to  in  the  preceding  pages. 

SPIRITUS  QLYCERYLIS  NITRATIS.  U.S.  Spirit  of  Glyceryl  Trinitrate 
Spirit  of  Nitroglycerin 
When  glycerin  is  acted  on  l)y  nitric  acid,  nitroglycerin,  a  power- 
ful explosive,  is  formed.  This  is  used  in  the  preparation  of  dynamite 
and  other  high  explosives  ;  it  is  sometimes  called  glono'm  and  trini- 
trine.  A  1  percent,  alcoholic  solution  is  official  (see  Spiritas  Glyce- 
rylis  Nitratis,  page  315).  It  is  a  very  useful  solution  medicinally, 
and  is  used  as  a  cardiac  stimulant,  and  in  angina  pectoris,  iusthma, 
etc.,  in  do.ses  of  one  to  two  minims  (0.05  to  0.1  Cc. ). 

SAPO.  U.S.    Soap 
,  [White  C.\stile  So.\p] 

Soap  prepared  from  sodium  liydroxide  and  olive  oil. 

Preparation. — Soap  is  made  by  boiling  fats  or  oils  with  a  solution 
of  caiLStic  alkali  until  a  thick  mass  is  formed.  Then,  by  evaporating 
the  water,  or  by  adding  solution  of  common  salt,  the  soap  is  sepa- 
rated and  caused  to  rise  to  the  sur- 
face ;  when  it  has  ceased  to  froth  in 
boiling,  it  is  ladled  out  into  wooden 
frames  to  congeal,  after  which  it  is 
cut  into  bars  by  means  of  a  wire. 
The  soap,  as  first  separated,  is 
called  grain  soap.  Fig.  451  shows 
a  useful  soaj)  cutter  made  by  the 
Woodward  Lock  Company,  Clinton, 
Wisconsin.  The  "soap  dust"  and 
chippings  from  Ciustile  soap  are 
a  very  convenient  form  for  use  in 
making  soap  liniment,  etc.  Toilet 
soap  is  made  by  milUng  grain  soap, 

or   cutting    it    into    small    pieces;  8o«i. cutter 

perfume  is  then  a(l<led,  thoroughly 

mixed,  and  the  mixture  forced  l)y  a  plotting  maoliine  through  an 
aperture,  which  foi-nis  it  into  I'olls  and  cuts  it  into  ])icccs.  These  are 
then  moulded. 

The  official  soaj)  is  known  as  Castile  soap.  The  soaps  in  general 
use  are  made  from  animal  fat,  cliietly  tallow.  Soaps  are  mad«»  hard 
by  using  a  fat  containing  much  stearin,  like  tallow,  and  sodium  hy- 
droxide for  the  alkali  ;  they  are  made  soft  by  using  fats  containing 
a  large  proportion  of  olein,  and  pot;issium  hydroxide  for  the  alkali. 
When  fats  and  oils  undergo  Haponijicaiion  by  reaction  with  a  SiUitiable 


884  FIXED  OILS,  FATS,  AND  SOAPS 

biise,  the  oleiu,  palmitin,  and  stearin  present  are  decomposed  into 
stearic,  palmitic,  and  oleic  acids,  which  unite  with  the  base  to  form 
the  soap,  and  into  glycerin,  which  is  set  free. 

Soaps  are  divided  into  two  classes,  soluble  and  insoluble.  The 
soluble  soaps  are  combinations  of  the  fatty  acids  with  sodium  or 
potassium  hydroxides  or  ammonia  ;  those  which  are  insoluble  consist 
of  the  same  acids  united  with  earths  and  metallic  oxides.  The  solu- 
ble soaps  only  are  detergent,  and  to  these  the  name  soap  is  usually 
applied.  Several  of  the  insoluble  soajis  are  employed  in  pharmacy, 
as,  for  example,  the  soap  of  lead  monoxide  (litharge),  or  lead 
plaster,  and  the  soap  of  lime,  or  lime  liniment.  (See  Emplastrum 
Plumbi  and  Linimentum  Calcis).  The  two  official  soaps  are  of  the 
soluble  kind.  One  is  a  soda  soap,  made  with  olive  oil  (Castile  soap), 
the  other  a  potash  soap  (Sapo  Yiridis).  The  soap  of  ammonia  is 
noticed  elsewhere.     (See  Linimentum  Ammonise). 

Official  Description. — A  white  or  whitish  solid,  hard,  yet  easily  cut  when  fresh. 
Odor,  Taste,  and  Reaction. — Faint,  peculiar  odor  free  from  rancidity  ;  disagreeable,  alka- 
line taste ;  alkaline  reaction. 
Solubility. —  Woter.     Soluble  ;  more  readily  with  the  aid  of  heat. 

Alriiliol.     Soluble  ;  more  readily  with  the  aid  of  heat. 

Impurities  and  Tests  for  Impurities. — An  undue  amovnt  of  vnter.    On  placing  0.5  Gm.  of 

Soap,  together  with  about  10  Cc.  of  alcohol,  in  a  tared  beaker  containing  1  Gm.  of  dry, 

clean  sand,  evaporating  the  resulting  solution  of  the  Soap  to  dryness,  and  drying  the 

residue  at  110°  C.  (230*  F.),  to  a  constant  weight,  the  loss  should  not  exceed  36  percent. 

Animal  fats.     An  alcoholic  solution  of  Soap  (1  in  25)  should  not  gelatinize  on  cooling. 

Metallic  tmpuiilicfi.  An  aqueous  solution  of  Soap  (1  in  20)  should  remain  unchanged  in 
color  upon  the  addition  of  ammonium  sulphide  T.S.  ;  and  upon  acidulating  another  por- 
tion of  the  solution  with  hydrochloric  acid  and  filtering,  the  filtrate  should  remain  un- 
changed in  color  when  an  equal  volume  of  hydrogen  sulphide  T.S.  is  added  and  the 
nii.Kturo  is  allowed  to  stand  well  stoppered  in  a  warm  place  for  half  an  hour. 

Limit  of  sodium  carbonate,  etc.  On  dissolving  20  Gm.  of  Soap  in  alcohol,  with  the  aid  of 
heat,  transferring  the  undissolved  residue,  if  any,  to  a  tared  filter,  and  washing  it  thor- 
oughly with  boiling  alcohol,  it  should,  after  drying,  weigh  not  more  than  0.8  Gm. 

Limit  of  nil ica  and  other  accidental  impuritien.  Of  this  residue  not  more  than  0.2  Gm. 
should  be  insoluble  in  water. 

Limit  of  alkalinity.  If  a  solution  of  5  (Jm.  of  Soap  in  50  Cc.  of  hot  water  be  mixed  with 
3  Cc.  of  tenth-normal  oxalic  acid  V.S.,  the  subsequent  addition  of  a  few  drops  of  phe- 
nolphthalein  T.S.  should  produce  no  pink  or  red  tint. 

Uses. — Soap  is  a  laxative  and  antacid  ;  it  is  used  in  pill  masses,  in 
comljiiuition  with  resins,  to  render  them  soluble  and  to  modify  their 
harsh  action.     It  is  also  used  in  liniments,  plasters,  cerates,  etc. 

It  is  an  ingredicMit  in  the  making  of  lead  plaster,  compound  extract 

of  colocynth,  and  the  pills  of  aloes,  of  asafetida,  and  of  opium,  and 

in  the  following  : 

Official  Preparations 

Empla-xtrum  Saponis       Made   by   rubbing    10  Gm.    of  pow.lered  soap  with  water  until  serai- 
Soap  Plaster  liquid,  and  lli.n   incorporating  with   90  Gm.  of  melted  lead  plaster. 
(See  Fnipliu^tra) 
Linimentum  Saponis       Made  by  forming  a  gelatinou.s  mass  of  60  Gm.  of  dried  and  granulated 
Soiiji  Mniiiient  soap  and  200  Cc.  of  water  with  the  aid  of  heat,  and,  while  yet  warm, 
dissolving  it  in  500  ("c.  of  iilcohol,  then  adding  225  Cc.  of  alcohol,  to 
which  has  been  added  45  (ini.  of  camphor  and  10  (V.  oil  of  rosemary, 
and  finally  enough  water  to  make  1000  Cc.     Filter  (see  page  323) 

SAPO   MOLLIS.  U.S.    Soft  Soap 
[Sai'o  Vikidis,  I'liAHM.  ISSO    (Jhkkn  Soav] 

M<lrir  Old  form 

•  Linseed  Oil 400  Qm.  40    oz.  av. 

Potassium  Hydroxide 95  am.  ajoz.  av. 

Alcohol 40  Cc.  4    II.  oz. 

Water,  a  sufficient  quantity 
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Heat  the  Liuseed  Oil  in  a  deep,  capacious  vassel,  on  a  water-bath 
or  steam-bath,  to  a  temperature  of  about  70°  C.  (158°  F. ).  Dissolve 
the  Potassium  Hydroxide  in  450  Ce.  [old  form  3  pints]  of  Water, 
warm  the  solution  to  about  70°  C.  (158°  F. ),  add  it  to  the  Linseed 
Oil,  and  mix  thoroughly  ;  then  incorporate  tlie  Alcohol  and  continue 
the  heat  (without  stirring)  until  a  small  portion  of  the  mixture  is 
found  to  be  soluble  in  boiling  Water  without  the  separation  of  oily 
drops.  Then  allow  the  mixture  to  cool,  and  transfer  it  to  suitable 
vessels. 

The  Potassium  Hydroxide  used  in  this  jjrocess  should  be  of  the  full 
strength  directed  by  the  Pharmacopoeia  (85  percent,  j.  Potassium 
Hydroxide  of  any  other  strength,  however,  may  be  used,  if  a  propor- 
tionately larger  or  smaller  quantity  be  taken,  the  proper  amount  for 
the  above  formula  being  tuscertained  by  dividing  8075  by  the  percent- 
age of  absolute  Potassium  Hydroxide  contained  therein. 

This  is  a  soft  soap,  which  is  often  imported  from  Germany  ;  it  is 
made  from  various  oils  which  contain  l>ut  little  stearin.  The  official 
process  does  not  make  a  product  which  is  decidedly  green  in  color. 
Hempseed  oil,  if  used  to  replace  linseed  oil,  will  make  a  green  soap. 
It  should  contain  a  little  free  alkali,  but  an  excess  must  be  avoided. 

Official    Description. — A  soft,  unctuous,  yellowish-brown  mass. 

Odor,  Taste,  and  Reaction. — Characteristic  odor  ;  alkaline  taste;  alkaline  reaction. 

Solubility. —  Water.     In  hot  wat-er  to  nearly  a  clear  liquid. 

Alcohol.     In  hot  alcohol  without  leaving  more  than  .S  percent,  of  insoluble  residue. 

Impurity  and  Test.— Limit  of  free  alknli.  If  to  a  .solution  of  5  (Jm.  of  Soft  Soap  in  50  Cc.  of 
water,  2  drops  of  phenolphthalein  T.S.  be  added,  not  less  than  2.3  Cc.  nor  more  than 
4.5  Cc.  of  tenth-normal  oxalic  acid  V.S.  should  be  required  to  discharge  the  red  tint. 

Uses. — Green  soap  is  used  in  skin  diseases,  chiefly  in  eczema,  and 
largely  as  a  detergent  in  surgery. 

Official  Preparation 

Linimentum  Saponis  Mollis        ilade  by  dissolving  650  (Jm.  of  soft  soap  and  20  Cc.  of  oil  of 
Liniment  of  Soft  Soap  lavender  flowers  in  sufficient  alcohol  to  make  1000  Cc.  (see 

page  32.3).     Used  externally 

Unsaponifiable  Fats  and  Petroleum  Products 

Under  this  head  will  be  found  several  official  products  which  can- 
not be  classed  properly  with  either  the  fixed  or  the  volatile  oils,  yet 
which  in  some  respects  partake  of  the  properties  of  both.  Petro- 
latum in  its  several  forms,  paraffin,  and  petroleum  benzin  are  prod- 
ucts from  petroleum,  and  are  hydrocarbons  l)elonging  to  the  methane 
series. 

PETROLATUM   LIQUIDUM.  1.8.     Liquid  Petrolatum 

A  mixture  of  hydrocarbons,  chieHy  of  the  methane  series,  obtained  by  distilling 
off  most  of  the  lighter  and  more  volatile  portions  from  petroleum,  and  purifying 
the  liquid  residue. 

Liquid  Petrolatum  is  a  purified  residual  liciuid  obtained  in  distilling 
petroleum  (see  Petrolatum). 

Official    Description. — .\  colorless,  or  very  slightly  yellowi.-<h,  oily,  transparent  liquid. 
Odor  and  Taste. — Without  odor  or  taste,  but  giving  off,  when  heated,  a  faint  odor  of  petro 

U'uin. 
Specific  Qravlty.— 0.870  to  0.940  at  25°  C.  (77°  F.). 
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Solubility. —  Wntir.     Insoluble. 

Alcohol.     Scarcely  soluble  in  cold  or  hot  alcohol,  or  in  cold  absolute  alcohol,  but  soluble  in 

boiIin<;  absolute  alcohol. 
Other  n(i/rriiiK.     Readily  in  ether,  chloroform,  carbon  disulphide,  oil  of  turpentine,  petro- 
Ifiiiii  bon/.in,  Ijenv.cne,  and  fixed  or  volatile  oils. 
Test  for  Identity. — When  heated  on  platinum  foil.  Liquid  Petrolatum  is  completely  volatil- 
ized without  oinittin;^  acrid  vnpor.s. 
impurities  and  Tests  for  Impurities. — Arid  impuritien.    If  a  test-tube  be  half  filled  with 
Liquid  Petrolatum   and  a  piece  of  moistened  blue  litmus  paper  be  introduced,  upon 
shakinj;  the  liquid  vigorously  the  paper  .should  not  be  reddened. 
In  other  respects  Liquid  Petrolatum  has  the  characteristics  of,  and  should  respond  to  the 
tests  given  under,  Petrolatum. 

Uses. — Liquid  petrolatum,  glycoUne,  or  liquid  alholenc,  is  used  as  a 
basis  for  mediciual  unctuous  preparations  and  for  spraying  the  nasal 
passages.  It  is  used  officially  in  the  preparation  of  cantharides 
cerate. 

PETROLATUM.   U.S.     Petrolatum 

[Petrolatum  Molle,  Petrolatum  Splssum,  Pharm.  1890    Petroleum  Ointment] 

A  mixture  of  hydrocarbons,  chiefly  of  the  methane  series,  obtained  by  distilling 
off  the  lighter  and  more  volatile  portions  from  petroleum,  and  purifying  the 
residue. 

Preparation. — The  ' '  residuums, "  as  they  are  termed  technically, 
which  are  obtained  in  the  distillation  of  petroleum,  are  purified  by 
first  melting  and  then  percolating  them  through  recently  burned  bone 
black  ;  this  abstracts  the  odor  and  the  color.  The  consistency  is 
varied  by  mixing  them  with  certain  portions  of  the  harder  paraffins 
and  stirring  them  until  a  homogeneous  mixture  is  made.  Petrolatum 
has  a  specific  gravity  which  corresponds  to  the  "Hard  Petrolatum" 
of  the  IJ.  S.  P.  1890  ;  only  one  consistence  now  being  recognized. 

Official  Description. — An  unctuous  mass  of  about  the  consistence  of  an  ointment,  varying  in 
color  from  j-cllowish  to  light  amber,  having  not  more  than  a  slight  fluorescence,  even 
after  being  melted,  transparent  in  thin  layers,  completely  amorphous. 

Odor,  Taste,  and  Reaction. — Without  odor  or  taste,  but  giving  off",  when  heated,  a  faint 
iictroleum-likc  odor;  should  not  have  an  acid  reaction. 

Specific  Gravity. — If  liquefied  and  brought  to  a  temperature  of  60°  C.  (140°  F.)  it  should 
liMvc  a  specific  gravity  of  from  0.820  to  0.850. 

Solubility. —  Wntfr.     Insoluble. 

Aliiihtil.     Scarcely  in  cold  or  hot  alcohol  or  in  cold  absolute  alcohol,  but  soluble  in  boiling 

absolute  alcohol. 
Other  KolrentK.     Readily  in  ether,  chloroform,  carbon  disulphide,  oil  of  turpentine,  petro- 
leum bcnzin,  benzene,  and  fixed  or  volatile  oils. 

Tests  for  Identity.— The  melting  point  of  I'ctrolatum  ranges  between  45°  and  48°  C.  (113° 
and  11H.4°  F.).      If  heiited  cm  jiJMliiuiTii  foil  to  a  still  higher  temperature,  Petrolatum 
should  be  comi)letcly  volatili/ed  without  emitting  any  acrid  odor. 
If  iiielteil   Petrolatum  be  w(!ll  shaken  with  water  ttie  latter  should  not  redden  blue  litmus 
pH|per. 

Impurities  and  Tests  for  Impurities,— ^/'/.irf/  oih  or  fntn  of  ntiimnl  or  rrg,tnl>lr  orifjin  and 
of  roH,-,..  If  lIKiiM.of  I'etroliiluiii  I.edigesteil  at  10(1°  (\  (212°  F.)  for  "half  an  hour  with 
10  (Jim.  of  so(|iuiii  hydroxide  iind  5(M'c.  of  water,  the  aqueous  layer  separated  and  super- 
saturated with  sulphuric  acid,  no  oily  or  solid  substance  should  separate. 

Uses. —  Petrolatum  is  used  jus  a  biusis  lV)r  ointments,  for  which  it  is 
well  julajited.  It  is  liowever  not  so  readily  absorbed  ;us  are  other 
unctuous  bcuse.s.  It,  with  liquid  petrolatum  and  crude  petrolatum,  is 
used  al.so  internally  in  the  treatment  of  lung  diseases,  administered  in 
the  form  of  emulsions.  c;i|»sulc.s  and  in  pills,  mixed  with  .soli<l  ingredi- 
ents. It  is  known  coniiiM'i('i;illy  ;is  cosinoliiir,  I'a.sflinr,  pcfroliud,  deo- 
doroJiiKi,  (ilhtflrnr,  v\r.  Officially  it  is  an  ingredient  in  adhesive 
l)l;ister,  bine  ointment,  ointment  of  yellow  mercuric  oxide,  and  oiut- 
Dieiit  of  red    niereurie  oxide. 
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PETROLATUM   ALBUM.  U.S.     White  Petrolatum 

A  colorless  mixture  of  hydrocarbons,  chiefly  of  the  methane  series,  obtained 
by  distilling  off  the  lighter  and  more  volatile  portions  from  petroleum,  and  puri- 
fying the  residue. 

A  white  unctuous  mass,  of  about  the  consistence  of  an  ointment,  transparent 
in  thin  layers,  completely  amorphous  ;  without  odor  or  taste.  In  other  respects 
White  Petrolatum  has  the  characteristics  of,  and  should  respond  to  the  tests  given 
under,  Petrolatum. 

Uses. — White  petrolatum  was  introduced  into  the  U.  S.  P.  (8th 
Rev. )  as  a  basis  for  ointments  and  cerates,  being  used  officially  in 
cerate,  camphor  cerate,  cerate  of  lead  subacetate,  ointment  of  boric 
acid,  ointment  of  ammoniated  mercury,  ointment  of  phenol,  and 
ointment  of  zinc  stearate. 

PARAFFINUM.  U.S.    Paraffin 

A  mixture  of  solid  hydrocarbons,  chiefly  of  the  methane  series  ;  usually 
obtained  by  chilling  and  pressing  the  distillates  from  petroleum  having  high  boil- 
ing points,  and  purifying  the  solid  press  cake  so  obtained. 

'Ko^r a  paraffin,  or  paraffin  wax,  is  a  solid,  white,  diaphanous  sub- 
stance resembling  white  wax,  which  is  made  by  di.stilliug  the  residuum 
obtained  from  the  refiners  of  petroleum  and  collecting  and  purifying 
the  distillate.  It  can  be  mixed  in  all  proportions  with  wax,  stearin, 
palmitin,  and  rosin,  but  it  is  difficult  to  prevent  the  mixtures  from 
'' granulating,"  even  after  prolonged  stirring. 

Official  Description. — A  colorless,  more  or  less  translucent  mass,  crystalline  when  separating 

from  solution. 
Odor,  Taste,  and  Reaction. — Without  odor  or  taste,  and  slightly  greasy  to  the  touch.      Ita 

alcoholic  solution  should  not  redden  moistened  blue  litmus  paper. 
Specific  Gravity.— From  0.890  to  0.905  at  25°  C.  (77°  F.). 
Solubility. —  Water.     Insoluble. 

Alcohol.     Insoluble  in  alcohol  ;  slightly  soluble  in  absolute  alcohol. 
Other  solvents.     Readih'  soluble  in  ether,  petroleum  benzin,  benzene,  carbon  disulphide,  vola- 
tile oils,  and  in  warm  fixed  oils. 
Tests  for  Identity.— When  heated,  it  melts  at  from  51.6°  to  57.2°  C.  (125°  to  135°  F.),  and 
on  stronger  heating  ignites,  burning  with  a  luminous  flame  and  depositing  carbon,  but 
leaving  no  permanent  residue. 
If  0.5  (ini.  of  Paraffin  be  heated  in  a  dry  test-tube  with  an  equal  weight  of  sulphur,  the 
mixture  will  become  black  from  the  separated  carbon,  with  the  evolution  of  hydrogen 
sulphide  gas. 
Paraffin  is  not  acted  upon  or  colored  by  concentrated  sulphuric  acid  or  nitric  acid  in  the 

cold. 

Impurity  and  Jest.—Steuric  acid.     If  0.5  Gm.  of  Paraffin  be  heated  and  0.1  Gm.  of  powdered 
fuchsin  added  to  the  fused  mass,  the  latter  should  not  assume  a  pink  or  red  color. 

Uses. — It  is  used  in  cerate  of  lead  subacetate  and  ointment  of  boric 
acid. 

BENZINUM.  U.S.     Petroleum  Benzin 

A  distillate  from  American  jjetroleum  consisting  of  hyilrocarbons,  chiefly  of  tlie 
marsh-gas  series  [C6H12,  CeHi4,  and  homologous  compounds].  It  should  l)t'care- 
fullj'  kept  in  well-stoppered  bottles  or  tin  cans,  in  a  cool  place,  remote  from  lights 
or  hre. 

Official  Description. — A  transparent,  colorless,  diffusive  liquid.     Petroleum  bon/.in  is  highly 
infiaininiililc.  ancl  its  vapor,  when  mixed  with  air  and  ignited,  explocle.s  violently. 

Odor,  Taste,  and  Reaction. — strong,  characteristic  odor,  slightly  resembling  tliat  "of  petro- 
leum, liut  much  less  disagreeable  ;  neutral  reaction. 

Specific  Qravlty.— 0.6.38  to  0.660  at  25°  C.  (77°  F.). 

Solubility.—  Ha/,  r.     Insoluble. 
Alcohol.     In  about  6  parts. 

Other  solvents.     Readily  in  ether,  chloroform,  ben/.ene,  volatile  oils,  and  fixed  oils  with  the 
exception  of  castor  oil. 

Test  for  Identity.— Boiling  point :  45°  to  60°  C.  (11:?°  to  140°  F.). 
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Impurity  and  Test. — Difference  from,  and  nbnence  of,  benzene.  If  6  drops  of  Petroleum 
Beiizin  be  added  to  a  mixture  of  40  drops  of  sulphuric  acid  and  10  drops  of  nitric  acid,  in 
a  test-tube,  the  liquid  warmed  for  about  ten  minutes,  and  then  set  aside  for  half  an  hour, 
on  diluting  it,  in  a  shallow  dish,  with  water,  it  should  not  evolve  the  bitter-almond- 
iike  odor  of  nitro-benzene. 

Uses. — Petroleum  benzin  is  a  useful  solvent  for  fats,  resins,  oils, 
caoutchouc,  and  similar  bodies.  It  is  officially  used  in  making  mus- 
tard paper.  It  is  not  identical  with  benzene,  the  product  obtained  in 
the  destructive  distillation  of  coal. 

BENZINUM   PURIFICATUM.  U.S.     Purified  Petroleum  Benzin 

Jlctric  Old  form 

*  Potassium  Permanganate 10  Qm.  146  grains 

Sodium  Hydroxide 2  Gm.  29  grains 

Sulphuric  Acid 60  Cc.  2  fl.  oz. 

Petroleum  Benzin 1000  Cc.  2  pinte 

Water,  a  sufficient  quantity 

Add  the  Acid  to  550  Cc.  [old  form  17^  fl.  oz.]  of  Water,  and 
when  the  mixture  has  become  cold,  pour  it  into  a  bottle  having  the 
capacity  of  about  2  liters  [old  form  4  pints] .  Add  8  Gm.  [old  form 
117  grains]  of  Potassium  Permanganate  and  agitate  until  it  is  dis- 
solved, then  add  the  Petroleum  Benzin,  in  four  portions,  shaking  the 
liquid  after  each  addition.  Allow  the  liquids  to  remain  in  contact 
for  24  hours,  shaking  the  bottle  at  frequent  intervals ;  then  decant 
the  Petroleum  Benzin  into  another  bottle  of  the  same  capacity,  and 
having  dissolved  2  Gm.  [old  form  29  grains]  of  Potassium  Perman- 
ganate in  240  Cc.  [old  form  8  fl.  oz.]  of  Water,  in  which  the  Sodium 
Hydroxide  has  previously  been  dissolved,  mix  the  liquids  and  agitate 
the  mixture  frequently  during  several  hours,  then  decant,  repeat 
the  washing  with  Water,  and  again  decant  the  Purified  Petroleum 
Benzin. 

Odor. — Ethereal  or  faint,  petroleum-like  odor. 

Test  for  Identity. — Purified    Petroleum    lienzin   should   respond   te   the  tests   given   under 

/ir„::f,ni,n. 

Impurities  and  Tests  for  Impurities. — Henry  hydromrtionn.  On  evaporating  10  Cc.  of 
Purified  Petroleum  Benzin  from  a  piece  of  clean  filtering  paper,  no  greasy  stain  should 
remain,  ami  the  odor  should  not  be  disagreeable  or  notably  sulphuretted;  no  residue 
should  be  left  upon  evaporating  Purified  Petroleum  Benzin  from  a  warmed  dish. 
Pyrof/enou»  productx  au'l  util/jhur  cf»np"iiii(li>.  When  it  is  boiled  for  a  few  minutes  with 
one-fourth  its  volume  of  spirit  of  ammonia  and  a  few  drops  of  silver  nitrate  T.S.,  the 
liquid  should  not  turn  brown. 

Uses. — The  object  of  introducing  ])urified  petroleum  benzin  into 
tlw  r.  S.  P.  (8th  Kev.)  was  to  furnish  a  solvent,  which  would  not 
coiniMunicate  a  (liswgrccuhlc  odor  to  ])rcparations,  ;us  is  tlie  case  wlien 
comnicrcial  pctrol<Mim  benzin  is  used.  It  is  officially  employed  in 
making  deodorized  opium,  tincture  of  deodorized  opium,  and  tincture 
of  lactucarium. 

Unofficial  Petroleum  Products 

Ccrcfin  A  natural  mineral  product  introduced  into  commerce  as  a  substitute  for  wax. 

f  Ozokerite)  Sp.  gr.  0.75.3  at  98°  C. 

(Earth-wax) 

Kandr>l  A  very  volatile  fraction  of  petroleum.      Used  for  rapidly  freezing  skin  and 

Cnnadol  siibdcrmal  tissues 

Ligroine  A  petroleum  product,  boiling  between  80°  and  120°  C.   (176°  and  248°  F.). 

Ligroin  Chiefly  used  as  a  solvent. 

Rhigoleno  A  very  light,  inflammable  liquid,  boiling  at  about  18°  C.  (64.4°  F.).     Used 
for  producing  cold  by  evaporation 
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DRUGS  CONTAINING   QLUCOSIDES  OR   NEUTRAL   PRINCIPLES, 
WITH   THEIR   PREPARATIONS 

Glucosides  are  bodies  mostly  found  in  plants,  yielding  glucose, 
CeHigOe,  as  one  of  their  products  of  decomposition  when  brought  in 
contact  with  diluted  acids  or  ferments.  The  other  product  which  is 
formed  at  the  same  time  diifers  in  character  from  the  original  gluco- 
side.  Thus,  Salicin,  if  boiled  with  diluted  sulphuric  acid,  yields 
dextro-glucose  and  scdigenin,  or  saligenol. 

C13H18O7  +  H2O  =^  CvHsOa  +  CeHiaOe 

Salicin  Water  Saligenin  Glucose 

Glucosides  may  sometimes  be  split  into  glucose  and  the  derived 
product  by  heating  them  with  baryta  water  or  alkaline  solutions,  by 
nitrogenous  principles,  which  act  as  ferments,  like  emulsin  or  synaptase, 
or  by  treatment  with  yeast  ferment  or  -ptyalin  found  in  saliva, 

Glucosides  are  sometimes  the  active  principles  of  the  plants  in  which 
they  are  found,  but  they  are  more  frequently  associated  with  resins, 
oils,  alkaloids,  and  bitter  principles,  and  for  this  reason  they  have 
not  been  used  to  form  a  separate  group  for  classification  in  this  work. 
Frequent  mention,  however,  will  be  made  of  them  when  the  occasion 
arises,  in  connection  with  the  drug  containing  them,  and  the  oflBcial 
drugs  containing  neutral  principles  have  been  classed  with  them. 

The  following  list  gives  a  view  of  some  of  the  glucosides,  with  their 
derivatives  : 

Qlucosides 


Glucoside 

Source 

Deri  rati  Te 

Adonidin 

From  Adonis  vernalis 

^^sculin,  CisIIiflOo 

From 

^■EncubiH  Flippocastanum 

^sculetin 

Atnygdalin,  ("20NH27O11 

From 

Prunut  (tmyr/dalus 

Oil  of  bittter  almond  and 
hydrocyanic  acid 

Arbutin,  Ci2Hie07 

From 

Uva  Urni  and  other  Ericaceae 

Hydroquinone  and  meth- 
ylhydroquinone 

Bryonin,  084114809 

From  liri/onia  (iHiri  and  /?.  dioica 

Bryoretin  and  bryojjcnin 

Colocynthin,  Cb()Hh4*I23 

From 

CitnilhiH  riilitrynthiii 

Colocynthein 

Convallatnarin,  ('23H44O12 

From 

Cdtiriil/tirin  iiirijnHn 

Convallamnretin 

Convallarin,  C'84ll(t20ii 

From 

Coiifdlfnn'ii  miijalis 

Convaliarctin 

Convolvulin,  CsilIcoOia 

From 

Exngnnium  Purga 

Convolvulinic  acid  and 
nicthyl-ethyl  acetic  acid 

Crocin,  044ll7n02R 

From 

Crocttn  ndtivuK 

Crocetin 

Daplinin,  ('isHioOo 

From 

Daphne  Mezereum 

Daphnctin 

Datiscin,  C2iH220i2 

From 

Dntiaca  cannnhina 

Datiscetin 

Digitalin,  C85HrioOi4 

From 

DigitaliH  purpurea 

Digitaligcnin  and  digi- 
talose 

Elaterin,  C20H28O6 

From 

Elafen'um 

Fraxin,  C32IIS0O20 

From 

FrajrinuH  ()rnu» 

Fraxctin 

Gentiopicrin,  r2oH8oOi2 

From 

firntinnii  Intra 

(Jentiogcnin 

Globularin,  C20H44O14 

From 

(i/iihularid  A/t/pum 

Globularetin 

Glycyrrhizin,C44Ho3NOi8 

From 

Glycyrrhiza  glabra 

<ilycyrrhetin 

Gratiolin,  C20H84O7 

From  Oratiola  officinali$ 

(Jratiolotin    and   gratio- 

laretin 
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QlUCOSideS — Continued 


Glucodde 

Source 

Derivatives 

Gratiosolin,  C46H84O25 

From  Grntiola  officinalis 

Gratiosoletin 

Helicin,  risHieOr 

From  Salicin 

Sal  icy  1  aldehyde 

.Ialapin,Ce8Hii2032 

From  Exogmxium  purga 

Jalapinol 

Ononin,  CaoHaiOis 

From  Onnnix  Kpinnsn 

Formonetin 

Phillyrin,  C07H34O11 

From  Phil ly till  Inli/olia 

Phillygenin 

Phlorizin,  C21H24O10 

From  the  bark  of  the  pear,  apple,  ch 
and  plum  tree 

erry. 

Phloretin 

Pinipicrin,  C22H36O11 

From  Tlnija  iiriidetitrilis 

Ericinol 

Populin,  C20H22O8 

From  difl'erent  species  of  Populus 

Benzoic  acid,  saliretin 

Prophetin,  C23H36O7 

From  OiiciimiH  jjrnphetarum 

Propheretin 

Quercitriu,  C'aeHssOso 

From  QuercHs  tinrtoria 

Quercetin 

Quinovin,  C88H62O11 

From  the  bark  of  Cinchonas 

Quinovic  acid 

Salicin,  CisHisOy 

From  different  species  of  Salix  and 
ulus 

Pop- 

Saligcnin 

Santonin,  CisHisOs 

From  Artrmixia  paucijlora 

Santoniretin 

Saponin,  C32HB4O18 

From  Snpnnnria  offirinnlia 

Saponetin 

Thujin,  C20H22O12 

From  Thuja  occidnitnlig 

Thujigenin  and  thujetin 

Xanthorhamnin, 

From  Rhnmnus  amyqdnlinus 

Rhamnetin 

C48H66O29 

QENTIANA.  U.S.    Gentian 

The  dried  rhizome  and  roots  of  Genliova  lutea  Linne  (Fam.  Gentianacese) . 

In  nearly  cylindrical  pieces  or  longitudinal  slices,  of  variable  length  ana  from  5 
to  35  Mm.  thick  ;  externall}^  yellowish-brown,  the  rhizome  annulate,  the  roots 
longitudinally  wrinkled  ;  fracture  short  but  uneven,  the  bark  rather  thick,  sepa- 
rated from  the  somewhat  spongy,  reddish-yellow  or  brownish  inner  portion  by  a 
dark  brown  cambium  zone  ;  odor  strong,  characteristic ;  taste  slightly  sweetish, 
strongly  and  persistently  bitter. 

The  powder  is  free  from  starch  grains  and  sclerenchymatic  tissues. 

Gentian  contains  the  glncoside  gentwpicrin  C20H30O12  (wliich  splits, 
when  heated  with  dilute  acids,  into  gentiogenin  and  glucose),  gentisic 
acid,  C14H10O5,  pectin,  sugar  (genfiayiose),  and  a  little  fixed  oil.  A 
dark  green  coloration  is  produced  when  a  ferric  salt  is  added  to  a 
preparation  of  gentian  ;  this  is  said  to  be  due  to  the  reaction  with 
gentisic  acid.  If  the  preparation  is  treated  with  ferric  hydroxide,  and 
then  filtered,  the  tendency  to  become  discolored  is  lost. 

Uses. — Gentian  is  a  bitter  tonic.     Dose,  fifteen  grains  (1  Gm.). 

Official  Preparations 

Mfido  with  !i  inonstruiiiii  of  diluted  alcohol  (see  page  ;-!97). 
Dose,  ten  to  thirty  minims  {O.fi  to  2  Vv.) 

.An  aqueous  extract  made  with  cold  water  (see  page  446). 
Dose,  four  to  thirty  gniins  (0.2.')  to  2  Gm.) 

Made  by  mixing  100  Ciiii.  of  gentian,  40  (Jm.  of  bitter  orange 
peel,  and  10  (iin.  of  ciirdairnnii  together,  and  percolating 
with  a  nienstruuiii  made  by  mixing  '.<  parts  of  alcohol  with 
2  parts  of  water  to  obtain  1000  Cc.  (see  page  352).  Dose, 
one  to  two  flui<lrachiiis  (4  to  8  Co.). 


Fluidextractum  Gentianae 
Fluidextract  of  Gentian 

Extrnctum  Gentian«! 
Extract  of  Gentian 

Tinctura  Gentian.T  Composita 
Compound  Tincture  of  Gentian 


CALUMBA.  U.S.     Calumba 

[COLITMBO] 

The  dried  root  oiJnieorhiza  palmafn  (I.rfimarck)  Miers  (Fam.  Meimpennace.r) . 

In  transverse,  circular  or  oval,  biconcave  .'Jcctions,  2.5  to  5  Cm.  in  diameter  and 
2  to  12  Mm.  thick  ;  externally  grccuisli-liniwn  atnl  roughly  wrinkled  ;  internally 
vellowi.wli  or  grayish-yellowl  with  a  few  iiiternipte<i  circles  of  fibro- vascular 
bundles,  distinctly  radiate  in  the  outer  j)ortion,  with  a  dark  cambium  ;  fracture 
short,  mealy  ;  odor  slight ;  taste  slightly  aromatic,  very  bittt'r. 

This  African  root  owes  its  virtues  to  columbin,  CaJIaaO?,  and  herhe- 
rine,  both  of  which  are  very  bilt<'r  ;  stanh  and  colombic  acid  are 
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present,  with  a  mucilage  which  is  often  troublesome  by  interfering 
with  percolating   operations.     Calunil)a   must  not   be  in   very  fine 
powder  if  it  is  to  be  ijercolated  with  diluted  alcohol. 
Uses. — It  is  a  bitter  tonic.     Dose,  thirty  grains  (2  Gm.). 

Official  Preparations 

Fluidextractum  Calurabie       Made  with    a  rucn-struutn  of  7  parts  of  alcohol  and  3  parts  of 

Fluidextraet  of  Caluiuba         water;    the  caluiiibu.  iu  No.  20  powder  (see  page  386J.     Doae, 

fifteen  to  thirty  minims  (1  to  2  Co.) 

Tinctura  Calumbas  Made  by  percolating  200  Gm.  of  caluniba,  in  No.  20  powder,  with 

Tincture  of  Calumba  sufficient  menstruum,  consisting  of  3  parts  of  alcohol  and  2  parts 

of  water,  to   make   1000  Co.  (see  page  346).    L»ose,  one  to  two 

fluidrachms  (4  to  8  Ce.) 

QUASSIA.  U.  S.    Quassia 

[Bitter  Wood] 

The  wood  of  Picrasma  excelsa  (Swartz)  Planchon  (Fam.  Simarubacese) ,  known 
commercially  as  Jamaica  Quassia,  or  Quassia  amara  Linne  (Fam.  Simarubacese) , 
known  commercially  as  Surinam  Qua.ssia. 

Jamaica  Quassia. — Occurring  in  various  forms,  usually  in  chips,  raspings,  or 
billets  ;  yellowish-white  or  pale  yellow,  and  of  rather  coarse  texture  ;  odor  slight ; 
taste  intensely  bitter  ;  medullary  rays  containing  tetragonal  prisms  or  small, 
arrow-shaped  crystals  of  calcium  oxalate.  Billets  of  Jamaica  Quassia  are  usually 
12.5  Cm.  or  more  in  diameter  ;  in  tangential  section,  the  medullary  rays  are 
mostly  3  to  5  rows  of  cells  in  width. 

Surinam  Quassia. — Occurring  usually  in  billets  not  exceeding  7.5  Cm.  in  di- 
ameter ;  the  w^ood  is  heavier,  harder,  and  more  deeply  colored  than  that  of  Jamaica 
Qua.s6ia,  and  the  medullary  rays  in  tangential  section  are  mostly  1  or  2  rows  of 
cells  in  width. 

Quassia  contains  quassin  {picrasmin),  C32H44O10,  which  is  intensely 
bitter,  and  soluble  in  both  alcohol  and  water  ;  there  are  also  present 
resin,  mucilage,  etc. 

Uses. — It  is  a  bitter  tonic.     Dose,  eight  grains  (0.5  Gm.). 

Official  Preparations 

Fluidextractum  Quassias  Made  with  a  menstruum  of  1  part  of  alcohol  and  2  parts  of  water 

Fluidextraet  of  Quassia  (see  page  411).     Dose,  five  to  ten  minims  (0.3  to  0.6  Cc.) 

Extractum  Quiussiw  An  aqueous  extract,  made  with  cold  water  (see  page  452).     Dose, 

Extract  of  Qua.ssia  one  to  two  grains  (0.065  to  0.125  Gm.) 

Tinctura  Quassias  Made  by  percolating   200  (Jm.  of  qua.ssia  with  a  menstruum  of 

Tincture  of  Quassia  35  parts  of  alcohol  and  65  parts  of  water  to  obtain  1000  Cc.  (see 
page  301).     Dose,  one-half  to  one  fluidrachm  (2  to  4  Cc.) 

CHIRATA.  U.  S.    Chirata 

The  dried  plant  of  Swerlia  Chiraj/ita  (Roxburgh)  Hamilton  (Fam.  Gentianacex) . 

Smooth  ;  root  simple,  about  7  Mm.  thick  near  the  crown  ;  stem  about  1  M. 
long,  externally  yellowish  or  purplish -brown,  cylindrical  near  the  ba.se,  quadran- 
gular and  lightly  winged  above,  with  numerous  opposite,  ascending  branches  ; 
wood  yellowish,  thin,  enclosing  usually  a  large  yellowish  easily  separable  pith  ; 
leaves  opposite,  sessile,  ovate-lanceolate,  entire,  live-nerved,  aix)ut  (>  Cm.  long; 
flow^ers  numerous,  panicled,  small,  with  a  four-lobed  calyx  and  corolla  ;  eapeule 
ovoid,  acute,  one-celled,  many-seeded  ;  odor  slight ;  ta.ste  intensely  bitter. 

Chirata  contains  a  bitter  glucoside,  chiratin,  C26H48O16,  and  a  very 
bitter  principle,  ophelic  acid,  C13H20O10. 

Uses — It  is  used  as  a  tonic  and  febrifuge.  Dose,  fifteen  grains 
(IGiii.). 

Official  Preparation 

Fluidextractum  ChiratflB      Made  with  a  menstruum  of  diluted  alcohol  (see  page  388).     DoM, 
Fluidextraet  of  Chirata         lifteen  minims  (1  Cc.) 
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SALICINUM.  U.  S.     Salicin 
C13H18O7  =  283.99 
A  glucoside  obtained  from  several  species  of  Salix  and  Fopulus  (Fam.  Salicacese) . 
Salicin  should  be  kept  in  well-stoppered  bottles. 

Preparation. — A  boiling  couceutrated  decoction  of  the  bark  is 
treated  with  lead  oxide  or  basic  lead  acetate  until  it  becomes  nearly 
colorless.  Gum,  tannin,  and  extractive  matter,  which  would  impede 
the  crystallization  of  the  salicin,  are  thus  remo\  ed  from  the  liquid  ; 
while  a  portion  of  the  oxide  is  dissolved  in  combination  probably  with 
the  salicin.  To  separate  this  portion  of  oxide,  sulphuric  acid  is  first 
added,  and  then  barium  sulphide,  and  the  liquor  is  filtered  and  evap- 
orated. Salicin  is  deposited,  and  may  be  purified  by  repeated  solu- 
tion and  crystallization.  It  has  been  produced  synthetically  from 
helicin.  It  may  also  be  prepared  by  boiling  the  bark  with  milk  of 
lime  to  remove  tannin,  evaporating  the  filtrate  to  a  soft  extract,  di- 
gesting this  with  alcohol,  distilling  off  the  alcohol,  and  obtaining  the 
salicin  in  crystals  from  the  residue.  Salicin  is  a  glucoside,  splitting 
into  saligenin  and  sugar  under  the  influence  of  dilute  acids  and  heat. 

Official  Description. — Colorless,  silky,  shining,  crystalline   needles,  rliombic   prisms,  or  a 

white  crystalline  powder. 
Odor,  Taste,  and  Reaction. — Odorless  ;  very  bitter  taste ;  neutral  reaction. 
Solubility.—  Water.     In  21  parts  at  25°  C.  (77°  F)  ;  in  3..3  parts  at  80°  C.  (17C°  F.). 

Alcohol.     In  71  parts  at  25°  C.  (77°  F.)  ;  in  22  parts  at  60°  C.  (140°  F.). 

Other  Holvcnfu.     Insoluble  in  ether  and  chloroform. 
Tests  for  identity. — It  melts  at  201.4°  C.  (394.5°  F.).    Upon  ignition,  it  is  con.<umed,  leaving 
no  residue. 

Its  aqueous  solution  is  loBvogyrate. 

On  heating  a  small  portion  of  Salicin  in  a  test-tube  until  it  turns  brown,  then  adding  a 
few  Co.  of  water,  and  afterwards  a  drop  of  ferric  chloride  T.S.,  a  violet  color  will  be 
produced. 

Sulphuric  acid  produces  a  red  color,  which  disappears  upon  the  addition  of  water. 

Upon  gently  heating  0.1  (Jni.  of  Salicin  with  0.2  Gm.  of  potassium  dichromate  and  2  Cc. 
of  diluted  sulphuric  acid,  the  odor  of  salicylic  aldehyde  will  be  developed. 

Sulphuric  acid  containing  a  trace  of  molybdic  acid  produces  with  Salicin  a  violet  color, 
changing  to  a  deep  brownish-red.  SuIi)lHuic  acid  containing  a  trace  of  j)otassium 
iodate  produces  a  dark  red  color,  changing  to  deep  purple.  Sulphuric  acid  containing 
about  one-fifth  of  its  volume  of  solution  of  formaldehyde  produces  adcei)  purplish-red  color. 

If  to  a  small  quantity  of  Salicin  a  few  drops  of  nitric  acid  bo  adiled.  the  liquid  evaporated 
to  dryness,  and  the  resulting  yellowish  residue  treated  with  ammonia  water  and  heated 
upon  a  water-bath  with  a  fragment  of  potassium  cyanide,  a  blood-red  color  will  bo 
developed. 
Impurities  and  Tests  for  Impurities. — AfiRence  of,  and  difference  from,  nlkaloidt.  The 
aqueous  solution  of  Salicin  is  not  ])recipitated  by  tannic  or  picric  acid  T.S.,  nor  by  mer- 
curic potassium  iodide  T.S. 

Uses. — Salicin  is  used  as  a  febrifuge,  in  doses  of  fifteen  to  thirty 
grains  (1  to  2  Gm.). 

TARAXACUM.  U.S.    Taraxacum 
[Dandklio.v] 

The  dried  root  of  Taraxacum  offirinale  Weber  (Syn.  Tara.vacum  Taraxacum 
(Linn(!')  Karstcn)   (Fam.  rom/Jwi'/.-r),  collected  in  autumn. 

(y'ylindraceouH  and  tapering,'  very  ^'radually,  of  variable  length,  and  1  to  2  Cm. 
thick  above,  crowned  witb  several  sbort,  thickish  beads,  usually  simple  or  some- 
wbat  branciied,  tbe  brancbes  closely  jiarallel  ;  externally  blackisb-brown.  lou^d- 
tudiually  wrinkled  ;  fracture  short,  sliowiuu'  a  yellowisb,  porous  central  axis,  sur- 
rounded by  a  tbickj  wbitLsb  bark,  contiiining  numerous  milk  vessels  arranged  in 
concentric  circles  ;  inodorous  ;  bitter. 

Taraxacum  owes  its  bitlernoss  to  taraxac'ni,  an  acrid  crystalline 
princijdc,  .soluble  in  alcohol  and  water.  It  also  contains  pectin,  sugar, 
resin,  gum,  et€. 
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Uses. — It  is  used  as  a  cholagogue.     Dose,  two  drachms  (8  Gin.). 

Official  Preparations 

Fluidextractum  Taraxaci  Made  with  a  iiifu.^truum  of  diluted  alcohol,  adding  5  percent. 

Fluidextract  of  Taraxacum  of  .solution  of  sodium  hydroxide  to  the  percolate  (see  page 

421).     Do.se,  one  to  three  fluidrachins  (4  to  12  Co.) 
Bxtractum  Taraxaci  Made  by  percolating  taraxacum  in  No.  .'iO  powder  with  a  men- 

Extract  of  Taraxacum  struum  of  1   part  of  alcohol  and  7  parts  of  water  (see  page 

454).     Dose,  thirty  to  sixty  grains  (2  to  4  Gm.) 

LAPPA.  U.S.    Lappa 
[Blrdock  Root] 

The  dried  root  of  Arctium  Lapjxi  Liniie,  or  of  other  species  of  Arctium  (Fam. 
Composil:p) ,  collected  from  plants  of  the  first  year's  growth. 

Nearly  simple,  fusiform,  of  variable  length,  5  to  20  Mm.  in  diameter  near  the 
crown  ;  frequently  split  or  in  broken  pieces ;  externally  grayish-brown,  longi- 
tudinally wrinkled,  the  crown  somewhat  annulate,  sometimes  surmounted  by 
a  woolly  tuft  of  leaf  remains  ;  fracture  somewhat  horny  ;  a  dark  cambium  sepa- 
rating the  thick  brownish  bark  from  the  yellowish  porous  and  radiate  wood, 
centrally  hollow  or  containing  a  white  pith-like  tissue  ;  odor  slight ;  taste  muci- 
laginous, sweetish,  and  slightly  Ijitter. 

Lappa  contains  a  bitter  substance,  inulin,  sugar,  mucilage,  etc. 
Dose,  thirty  grains  (2  Gm. ). 

Uses. — It  is  used  as  a  diuretic  and  alterative. 

Official  Preparation 

Fluidextractum  Lappae         Made  with  a  men.«truum  of  diluted  alcohol  (see  page  404).     Dose, 
Fluidextract  of  Lappa  thirty  to  sixty  minims  (2  to  4  Cc.) 

SCILLA.  U.S.     Squill 

The  bulb  of  Urginea  maritima  (Linne)  Baker  (Fam.  LUinccr),  deprived  of  ita 
dry,  membranaceous  outer  scales,  cut  into  thin  slices  and  carefully  dried,  the  cen- 
tral portions  being  rejected. 

In  irregular,  more  or  less  curved,  somewhat  translucent,  yellowish-white  or 
reddish-white  segments,  3  to  5  Cm.  long,  brittle  and  pulverizable  when  dry,  tough 
and  flexible  when  damp  ;  odor  slight ;  taste  mucilaginous,  bitter,  and  acrid. 

Squill  contains  tlie  bitter  principle  sciUipicrin,  also  sciUin,  and  scilli- 
toxin  (scUlain),  a  poisonous  glucoside.  There  are  also  present  a  large 
(piantity  of  mucilage,  calcium  oxalate,  sinistrin  (CeHioOg),  etc. 
Water  and  alcohol  extract  its  virtues. 

Uses. — It  is  expectorant,  emetic,  and  diuretic.  Dose,  two  grains 
(0.125  Gm.). 

Official  Preparations 

Acetum  Scillae  Made    by    percolating   100    Gm.    of  ground    squill    previously 

Vinegar  of  Squill  maccnitod  in  'JOO  Cc.  of  diluted  acetic  acid  with  the  latter  until 

1000  Cc.  are  obtained  (see  page  431).     Dose,  fifteen  to   thirty 

minims  (1  to  2  Cc.) 

Fluidextractum  Scillae  Made  with  a  menstruum   of  about  10   percent,  acetic  acid  (see 

Fluidextract  of  Squill  page  4lt)).     Dose,  one  and  a  half  minims  (0.1  Cc.) 

Syrupus  S(!illie  Made  by  dissolving  800  (im.  of  sugar  in  4.50  Cc.  of  vinegar  of 

Syrup  of  Squill  squill   and  enough  water  to  make   1000  Cc.    (see   page   297). 

Do.se  .SO  minims  (2  (V.) 
Syrupus  Scilla)  Compositus       Made   with   80  Cf.  each   of  fluidextracts  of  squill    and   senega, 
Compound  Syrup  of  Squill        2  (im.  of  antiinoiiy  and  potassium  tnrtrate,  750  Gm.  of  sugar, 
{Uoxe's  Hive  Syrup)  20    (!m.  of  purified    tahr  to  aid  in  clearing   the   filtrate,  and 

enough  water  to   make  1000  Cc.  (see  page  2U7).     Dose,  fifteen 
to  thirty  minims  (1  to  2  (V.) 
Tinctura  Scilla;  Made  by  pcrculating  100  Gm.  of  squill  with  sufficient  menstruum, 

Tincture  of  Squill  made   by  mixing  3  parts  of  alcohol  and  1  part  of  water,  to 

make  1000  Cc.   (see  pa«e  363).     Dose  ten  to   twenty   minima 
C0.6  tol.2Cc.) 
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DIGITALIS.  U.S.     Digitalis 
[Foxglove] 

The  dried  leaves  of  Ihf/italis  pnrpurra  Linne  (Fam.  Scrophtdariacesr) ,  collected 
from  plants  of  the  second  year's  growth,  at  the  commencement  of  flowering. 

I'sually  in  more  or  less  crumpled  and  broken  fragments  ;  ovate  to  oval,  from  10 
to  30  Cm.  long,  5  to  15  Cm.  broad,  al)ruj)tly  contracted  into  a  winged  petiole  from 
5  to  10  Cm.  long  ;  thin,  dull  and  ratlier  ])ale  green  or  grayish  underneath  ;  upper 
surface  wrinkled,  sparsely  hairy  ;  lower  surface  densely  and  finely  hairy,  the 
venation  conspicuously  reticulated  ;  margin  crenate  or  erose-dentate  ;  the  midrib 
and  principal  veins  broad  and  fiat,  usually  purplish,  the  lower  veins  continued 
into  the  wings  of  the  petiole  ;  odor  slight,  characteristic  ;  taste  strongly  bitter. 

In  the  powder,  stone-cells,  star-shaped  hairs,  and  calcium  oxalate  crystals  are 
absent. 

Digitalis  ha.s  been  the  subject  of  exhaustive  investigation.  The 
principle  digitalin  was  at  one  time  considered  to  be  an  alkaloid.  It 
is,  as  usually  seen,  a  mixture  of  digitoxin  and  other  neutral  principles. 
Digitoxin  is  converted  into  toxiresin  by  the  action  of  diluted  acids  and 
heat. 

Uses — Digitalis  is  used  as  a  sedative  and  cardiac  stimulant.    Dose, 

one  grain  (0.065  Gm. ). 

Official  Preparations 

Infusura  Digitalis  M.ade  by  imuring  .VHI  Cc.  of  lidiling  water  on  15  (im.  of  digitalis, 

Infusion  of  Digitalis  and,  after  macerating  ami  .'^training,  adding  TOO  Cc.  of  alcohol, 

150  Cc.  of  cinnamon  water,  and  water  enough  to  make  1000 

Cc.   (see  page  330).     Dose,  one-half  to  two  tluidounces  (2  to 

8Cc.) 

Flnidextractum  Digitalis  Made  with   a    menstruum   of  diluted    alcohol  (see  page  394). 

Fluidextract  of  Digitalis  Dose,  one  to  two  minims  (0.05  to  0.12  Cc.) 

Extractura  Digitalis  Made  hy   evaporating  the   fluidextract   of  digitalis  to  a  pilular 

Extract  of  Digitalis  consistence  (see  7>age  445).     Dose,  one-tifth  grain  (0.01  (Jm.) 

Tinctura  Digitalis  Made  by  percolating  100  (Im.  of  digitalis  with  sutficicnt  diluted 

Tincture  of  Digitalis  alcohol  to  make  1000  Cc.  (see  page  351).     Dose,  ten  to  fifteen 

minims  (0.6  to  1  Cc.) 

CONVALLARIA.   U.S.    Convallaria 

[LiLY-OF-THE- Valley] 

The  dried  rhizome  and  roots  of  Convallarin  majalix  Linne  (Fam.  Liliacear) . 

Rhizome  of  horizontal  growth,  somewhat  branched,  length  variable,  1  to  3  Mm. 
thick,  cylindrical,  whitish  or  pale-brown,  marked  with  few  circular  st^m-scars  and 
at  each  joint  with  a  circle  of  root-scars  or  thin,  tortuous  an<l  branched  roots  ; 
fracture  fibrous,  but  weak  ;  internally  whitish  ;  odor  distini-t  ;  taste  sweetish, 
bitter,  and  slightly  acrid. 

This  drug  containn  convallarin,  a  glncoside,  which  is  split  into  cow- 
vallarefin  and  gluc/>se  by  the  action  of  dilute  acids  ;  it  also  contains 
another  glucosidc,  convaUamariniV^a^l^^Oi^)',  which  is  the  active  prin- 
ciple.    The  tluid«'xtract  is  the  best  prei)aration. 

Uses. — roiivallaria  is  a  valuabh^  sedative  and  cardiac  stimulant, 
and  is  often  u.scd  in  place  of  digitalis.     Dose,  eight  grains  (0.5  Gm.). 

Official  Preparation 

Flnidextractum  Convalliiriin     .MmcIp  with  a  incii.«lniiiTi\  uf  65  j)iirts  of  alcohol  and  35  parts  of 
FluiilcxtriK-t  of  Convallnria       wnter    (sei- jinge  ."^S."? ).        l»osc,    five  to   fifteen    minims  (0.3  to 
I  (V.) 

STROPHANTHUS.  V.  S.     Strophanthus 

The  ripe  seed  of  StrojilxinUinx  Komhf  Oliver  (Fam.  AjHjajixice.r),  deprived  of  it« 
long  awn. 

Of  a  light  fawn-brown  color,  with  a  distinct  greenish  tinge  ;  about  15  Mm.  long 
and  4  to  5  Mm.  wide,  2  to  2.5  Mm.  thick,  lance-ovoid,  obtuse  at  the  base,  gradually 
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acuminate  and  somewhat  acute  at  the  summit,  UHually  twiHted,  bearing  on  one 
side  a  ridge  running  from  aVjout  the  centre  U)  the  apex  ;  silky-lustrouH  from  a 
dense  coating  of  closely  aj>pressed  hairs,  which  mostly  lie  in  longitudinal  grooves 
on  the  surface  ;  fracture  short  and  somewhat  soft,  the  fractured  surface  whitish 
and  oily  ;  kernel  consisting  of  a  thin  endosperm  enclosing  straight  cotyledons. 
Odor  slight,  or  heavy  when  the  seeds  are  crushed  and  moistened  ;  taste  very 
bitter. 

The  endosperm,  and  often  parts  of  the  cotyledons,  (juickly  a.ssume  a  green  color 
when  crushed  or  cut  and  tieate<l  with  concentrated  sulphuric  acid.  Under  the 
microscope  the  hairs  are  seen  to  be  of  a  light  greenish-brown  color,  1  Mm.  or  less 
in  length  and  to  consist  of  but  one  thin- walled  cell. 

A  decoction  prepared  with  1  part  of  the  seed  and  10  parts  of  water  has  a  brown- 
ish color,  and  is  not  changed  in  ajjpearance  on  the  addition  of  iodine  T.S.,  ferric 
chloride  T.8.,  or  mercuric  potassium  iodide  T.S. 

Strophanthu.s  contaius  a  glucoside,  strophanthin,  kornbic  acid,  fatty 
matter,  resin,  extractive,  etc.  Strophanthin  is  the  active  principle. 
Alcohol  and  water  extract  it.  Ether  and  purified  petroleum  benzin 
are  sometimes  used  to  percolate  the  drug  to  deprive  it  of  the  fatty 
matter  before  exhaustion  with  alcohol. 

Uses. — Strophanthus  is  used  as  a  sedative  and  cardiac  stimulant  in 
the  dose  of  one  grain  (0.065  Gm. ). 

Official  Preparation 

Tinctura  Strophanthi  Made  by  percolating  100   Gin.  of  powdered  strophanthus  with  a 

Tincture  of  Strophanthus  n;enstruum  of  65  parts  of  alcohol  and  35  parts  of  water  until 
1000  Cc.  are  obtained  (see  page  364).  l)ose,  eight  minims 
(0.5  Cc.) 


STROPHANTHINUM.  U.S.    Strophanthin 

A  glucoside,  or  mixture  of  glucosides,  obtained  from  Strophanthus.  It  should 
be  kept  in  well-stoppered,  amber-colored  vials. 

Preparation. — This  glucoside  may  be  made  by  exhausting  stro- 
phanthus with  alcohol  acidulated  with  hydrochloric  acid,  evapo- 
rating the  liquid  to  a  soft  extract,  treating  this  with  water,  and 
shaking  the  aqueous  liquid  with  chloroform  to  lemove  the  fatty 
matter ;  the  aqueous  liquid  is  evaporated  to  obtuiu  the  crystals  of 
strophanthin. 

Official  Description. — A  white  or  faintly  yellowish  crystalline  powder,  containing  varying 
amounts  of  water  of  crystallization,   which    it  does  not   lose    entirely  without   decom- 
position.    Permanent  in  the  air. 
Taste  and  Reaction. ^Taste  intensely  bitter;  great  caution  should   be  imed  in  tasting  it; 

neutral  reaction. 
Solubility.— H'a/er.     Very  soluble. 

Alcohol.     Very  soluble  in  diluted  alcohol  ;  less  soluble  in  absolute  alcohol. 
Other  HiihcutH.     Nearly  insoluble  in  ether,  chloroform,  and  benzene. 
Tests  for  identity.— When  heated,  it  begins  to  fuse  at  170°  C.  (338°  F.),  and    is   not   com- 
pletely melted  until  the  temperature  of  190°  C.  (374°  F.)  is  reached. 
Its  solutions  arc  dextrogyrate,  and  neutral  to  litmus  jiaper. 

Sulphuric  acid  produces  with  Stn)j)hanthin  an  emerald-green  color,  changing  to  brown. 
If  to  an  aqueous  solution  of  Strophanthin  a  trace  of  ferric  chloride  T.S.  and  a  few  Cc.  of 
sulphuric  acid  be  added,  a  red-brown  precipitate  will  be  produced,  turning  dark  gre«n 
after  (jne  or  two  hours. 
Strophanthin  should  not  reduce  alkaline  cupric  tartrate  V.S.  ;  if  its  solution  be  heated  to 
70^  C.  (158°  V.)  with  a  small  amount  of  dilute<I  hydrochloric  acid  (1  in  20).  it  will  be 
decomposed  into  strojihanthidin,  which  precipitates,  and  a  sugar,  which  will  remain  in 
solution,  and  which  will  reduce  alkaline  cupric  tartrate  V.S. 

Uses. — strophanthin  is  used  as  a  cardiac  stimulant  in  the  dose  of 
one  two-liundredtli  grain  (O.OOO.'J  Gm. ). 
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CUSSO.  U.S.    Kousso 
[Brayera] 

The  dried  panicles  of  the  pistillate  flowers  of  Hagenia  abyssinica  (Bruce) 
Gmelin  (Fam.  Hosacav). 

In  rolls  or  compressed  bundles  from  25  to  40  Cm.  long,  reddish-brown,  each 
branch  arising  from  the  axil  of  a  sheathing  bract,  and  each  flower  furnished  at  its 
base  with  two  rounded  bracts  ;  calyx-tube  top-shaped,  pubescent,  and  bearing  a 
circle,  resembling  an  outer  calyx,  of  five  rigid,  spreading,  obovate,  purj)le-veined 
bracts,  which  are  larger  than  the  five  usually  shrivelled  and  incurved  oval  calyx- 
lobes  ;  the  five  caducous  petals  usually  absent  in  the  drug  ;  carpels  two ;  styles 
exserted  and  stigmas  broad  and  hairy  ;  odor  slight ;  taste  bitter. 

The  large  stems  should  be  rejected. 

Kousso  contains  a  bitter  resinous  principle,  Jcosin,  CaiHgeOio,  about 
24  per  cent,  of  tannin,  volatile  oil,  gum,  sugar,  etc.  It  is  used  as  an 
anthelmintic.     Dose,  one-half  ounce  (16  Gm. ). 

SANTONICA.  U.S.    Santonica 
[Levant  Wormseed] 

The  dried  unexpanded  flower-heads  of  Artemisia  paudflora  (Ledebour)  Weber 
(Fam.    Compositse) . 

Heads  2  to  4  Mm.  long,  oblong-ovoid,  slightly  flattened,  obtuse,  consisting  of  an 
involucre  of  about  12  to  18  closely  imbricated,  glandular  scales  with  broad  mid- 
ribs, enclosing  4  or  5  rudimentary  florets.  Santonica  has  the  appearance  of  a 
granular,  yellowish-green  or  greenish-brown,  somewhat  glossy  powder ;  odor 
strong,  peculiar,  somewhat  camphoraceous ;  taste  aromatic  and  bitter. 

Santonica  contains  santonin  (about  2  percent.),  miemisin,  resin, 
volatile  oil,  gum,  etc.  It  is  used  as  an  anthelmintic.  The  dose  is  fif- 
teen to  fifty  grains  (1  to  3.2  Gm. ). 

SANTONINUM.  U.S.    Santonin 

C15H18O3  =  244.29 

The  inner  anhydride  or  lactone  of  santonic  acid,  obtained  from  Santonica.  It 
should  be  kept  in  dark  amber-colored  vials  and  in  a  dark  place. 

Preparation — Santonin  may  lie  made  by  exhausting  santonica 
mixed  with  lime  with  diluted  alcoliol,  distilling  oil"  the  alcohol,  and 
adding  acetic  acid  to  the  residue.  The  precipitated  santonin  is  puri- 
fied by  dissolving  it  in  alcohol,  treating  with  animal  charcoal,  and 
crystallizing.  Santonin  forms  soluble  com]>ounds  with  alkalies,  and 
it  may  be  precipitated  from  its  solutions  by  acids.  Soluble  com- 
pounds of  santonin  are  unsuited  for  medicinal  uses,  because  the  com- 
parative insolubility  of  santonin  is  one  of  its  great  advantages  for  use 
as  an  antlielmintic. 

Official  Description.— Colorless,  shining,  flattened  rhoniluc  prisms;  pcrninncnt  in  the  air. 
Siililitncs  without  clocoinposition.     Santonin  which  hiis  become  yellow  miiy  be  converted 
into  white  crvitnls  hv  recrvstallizntion  from  alcohol. 
Odor,  Taste,  and '  Reaction.— 0<lorlcsR ;  nearly  tasteless  when  first  put  into  the  mouth,  but 

afterwanlM  developin);  a  hitter  ta.ste  ;   neutral  reaction. 
Solubility.—  \S;,irr.     In  53nn  parts  at  25°  C.  (77°  F. ) :  in  800  parts  at  80°  C.  (176°  F.). 
Mr„h.,l.     In  M  parts  at  2.')°  ('.  (77°  F.)  :  in  ft  parts  at  00°  ('.  (140°  F.). 
Oil,.,-  ><,/r,ntH.     In  78  parts  of  ether  and  2.h  parts  of  chloroform  at  2^°  C.  (77°  F.)  ;  solu- 
ble in  alkalies  and  in  most  fatty  oils. 
Tests  for  Identity.— It  moltn  at  170.3°  C.  (338.5°  F.).    When  ignited,  it  is  consumed,  leaving 
no  residue. 
Its  solutions  are  laevogyrate. 

If  0.5  Urn.  of  Santonin  be  heated  with  5  Cc.  of  alcoholic  potassium  hydro.xido  T.S.,  a  red 
color  will  be  developed. 
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Upon  shaking  0.01  Gm.  of  Santonin  with  a  cold  mixture  of  1  Cc.  each  of  sulphurio  acid 
and  water,  heating  to  100°  C.  (212°  F. ),  and  adding  a  minute  trace  of  very  dilute  solu- 
tion of  ferric  chloride,  a  violet  color  will  result. 
Impurities  and  Tests  for  Impurities. — Smjur  find  other  readily  carbonlzahle  organic  im- 
purities. Sulphuric  acid  added  to  Santonin  should  not  produce  more  than  a  faintly 
yellow  color. 

Alkaloids.  If  2  Gm.  of  Santonin  be  boiled  with  80  Cc.  of  water  and  5  Cc.  of  diluted  sul- 
phuric acid,  and  the  liquid,  after  frequent  shaking,  be  allowed  to  become  cold  and  then 
filtered,  mercuric  potassium  iodide  T.S.,  or  iodine  T.S.,  should  produce  no  cloudiness  in 
10  Cc.  of  the  filtrate,  mixed  with  10  Cc.  of  distilled  water,  even  after  standing  for  three 
hours. 

Uses. — Santonin  is  used  as  an  anthelmintic,  in  doses  of  one  to  two 
grains  (0.065  to  0.125  Gm.). 

Official  Preparation 

Trochisci  Santonini  Each  troche  contains  about  half  a  grain  of  santonin 

Troches  of  Santonin 

ERGOTA.  U.S.    Ergot 

[Ergot  of  Rye      Si'urked  Rye] 

The  sclerotium  of  Claviceps  purpurea  (Fries)  Tulasue  (Fa.in.  Hypocreacese) ,  t&- 
placing  the  grain  of  rye,  Secule  cereale  Linne  (Fam.  Gramiuere).  Ergot  should  be 
moderately  dried,  and  not  exposed  to  a  damp  atmosphere.  After  being  kept  more 
than  one  year,  it  is  unfit  for  use. 

Snbcylindrical,  obscurely  three-angled,  tapering  toward  both  ends  but  obtuse, 
somewhat  curved,  1.5  to  3  Cm.  long  and  about  3  Mm.  thick  ;  externally  purplish- 
black,  longitudinally  furrowed  on  each  side,  more  conspicuously  on  the  concave 
side  ;  fracture  short,  pinkish  or  reddish-white  ;  odor  peculiar,  heavy,  increased  by 
trituration  with  potassium  hydroxide  T.S.;  taste  disagreeable. 

Ergot  owes  its  activity,  according  to  Dragendorff,  to  sclerotic  acid, 
sclererythrin,  scleromucin,  scleroiodin,  and  picrosclerothi ;  there  are  also 
present  scleroxanthin  and  sclerocrystalUn,  with  25  percent,  of  fixed  oil, 
my  cose,  and  protein  compounds.  Robert  believes  that  the  activity 
of  ergot  is  due  to  coniutine,  ergotic  acid,  and  sphacelic  acid.  Diluted 
alcohol  is  a  good  solvent  for  the  active  principles. 

Uses. — It  is  used  as  a  parturient  and  haemostatic.  Dose,  thirty 
grains  (2  Gm. ).  Sclerotic  acid  has  been  used  in  medicine  in  doses  of 
one-half  to  three-fourths  of  a  grain  (0.03  to  0.04  Gm. ). 

Official  Preparations 

Fluidextractum  ErgotjB     Made  with  a  menstruum  of  9S  parts  of  diluted  alcohol  and  2  parts  of 
Fluidextract  of  Ergot        acetic  acid  (see  page  394).     l)osc,  one-half  to  four  fiuidrachms  (2 
toieCc.) 
Extractum  Ergotae  Made  by  exhausting  1000  i)arts  of  ergot  with  a  menstruum  consisting 

Extract  of  ISrgot  of  10  parts  of  alcohol  and  4  parts  of  water,  evaporating  the  perco- 

late to  250  parts,  adding  250  parts  of  water,  filtering,  adding  50 
parts  of  diluted  hydrochloric  acid  to  the  filtrate,  setting  it  aside  for 
twenty-four  hours,  filtering,  adding  gradually  S.5  part.«  of  mono- 
hydrated  sodium  carbonate,  then  12.5  parts  of  glycerin  and  finally 
evaporating  until  the  extract  weighs  125  parts  (see  page  445). 
Dose,  four  grains  (0.25  (tin.) 
Vinum  Ergotse  Made  by  adding  200  Cc.  of  fluidextract  of  ergot  and  50  Cc.  of  alco- 

Wino  of  Ergot  hoi  to  750  Cc.  of  white  wine  (see  page  369).     Dose,  two  fiuidrachms 

(8Cc.) 

GOSSYPII  CORTEX.  U.S.     Cotton  Root  Bark 

[Ciotisvni   Kadkis  Coutex,  I'liAitM.  hSitO] 

The  dried  bark  of  the  root  of  (ItiKniij/uim  herbaceum  Linnt.^,  or  of  other  culti- 
vated species  of  (iosKijjmtm  (Fam.  Mnlntrar). 

In  thin,  flexible  bands  or  (juilled  pieces,  the  bark  0.2  to  1  Mm.  thick  ;  outer 
surface  yellowish-brown,  longitudinally  wrinkled,  with  small  Iwnticels,  the  peri- 
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derm  frequently  exfoliated  and  somewhat  fuzzy  from  partly  detached  bast  fibres  ; 
inner  nurface  whitish,  longitudinally  striate  ;  fracture  tough,  fibrous,  the  bast-layer 
separable  into  thin  laminie  ;  odor  faint ;  taste  slightly  astringent  and  acrid. 

Cottou  root  bark  coutaius  a  yellow  resin,  chromogene,  which  becomes 
red  upon  exposure  to  air,  fixed  oil,  tauuiu,  starch,  sugar,  etc.  It  is 
emmeuagogue.     Dose,  thirty  grains  (2  Gm.). 

SANTALUM   RUBRUM.  U.S.    Red  Saunders 

The  heart-wood  of  Pierocarpus  saiUalinus  Linn6  filius  (Fam.  Legnminosse) . 

Usually  in  chips,  or  a  coarse,  brownish-red  powder  ;  in  transverse  section 
slightly  radiate,  with  numerous  concentric  rings,  the  medullary  rays  being  1  cell 
in  width  ;  nearly  inodorous  and  almost  tasteless. 

Red  Saunders  imparts  a  red  color  to  alcohol,  but  not  to  water. 

This  wood  contains  santalic  acid  (santalin),  a  resinous  substance, 
pterocavpin,  and  santaJ.  It  is  used  solely  as  a  red  coloring.  (See 
Tiuctura  Lavaudulse  Composita. ) 


Drugs  containing  Saponinoid  Principles,  with  their  Preparations 
QUILLAJA.  U.S.    Quillaja 

[Soap  Bark] 

The  dried  bark  of  Quillaja  Saponaria  Molina  (Fam.  i^osac^'as) ,  deprived  of  the 
periderm. 

In  flat  pieces  of  variable  length,  3  to  8  Mm.  thick,  or  in  small  chips  ;  outer  sur- 
face brownish-white,  often  with  small  patches  of  cork  attached,  otherwise  nearly 
smooth  ;  inner  surface  yellowish- white,  nearly  smooth,  with  occasional  circular 
depressions,  conical  projections  or  transverse  channels  ;  fracture  uneven  ana 
strongly  fibrous,  the  laminae  oblique  to  each  other  ;  odor  slight ;  taste  acrid. 

The  powder  is  strongly  sternutatory,  and  contains  calcium  oxalate  in  monoclinic 
pyramids  and  jjrisms  from  0.035  to  0.0200  ]\Im.  long. 

This  South  American  bark  owes  its  activity  to  a  peculiar  principle, 
saponin,  C32H54O18,  a  glucoside,  splitting  u])()n  heating  with  dilute 
acid  into  mpoycnin  and  sugar.  Saponin  is  a  sternutatory  white 
powder,  soluble  in  alcohol  and  hot  water  ;  its  aqueous  solution  froths 
when  agitated,  like  soapsuds  ;  it  is  found  in  several  other  drugs. 
Quillaja  also  contains  calcium  oxalate  and  calcium  sulidiate.  It  is 
used  ])rincipally  for  cleansing  silk  ;  in  pharmacy  it  is  used  as  au 
emulsifying  agent,  but,  as  saponin  is  not  an  inert  substance,  it  is 
unfitted  foi-  this  i)urpose. 

Uses. — It  is  sometimes  used  as  a  medicine,  and  is  irritant,  diuretic, 
and  stimulating.     Dose,  three  graijis  (0.2  (Jm.). 

Official  Preparations 

Fluidextrnrtum  Quillnjsp       Miitlc  with  :i  iii.iistnimn  of  dilutccl  iiIchIk.I  (.ice  jiiige  411).     Dose, 

Fliiidcxtriii't  of  (^nilliijii  three  iiiiiiiiii.-<  (0.2  Ce.) 

Tinctuni  (^lilliijie  Miulc  by  boiling   200  (liii.  of  quillii.jii  with  800  Cc.  of  water,  nn.l, 

Tincture  of  Quillaja  after  "evaixirntion    to    fiOO    Co.,    adding   350   Cc.   of  alcohol   and 

enough  water  to  make  1000  Co.  (see  page  361) 

SARSAPARILLA.  U.S.    SarsapaHlla 

The  dried  root  of  Smihi.r  nifdira  f'haniisso  and  Schlechtendal,  Smllar  nrvnta 
Hooker,  Smi/n.r  j>ii/)i/rfura  Duhamel,  or  a  dried  root  known  commercially  a.s  Hon- 
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duras  Sarsaparilla,  which  is  probably  obtained  from  Smilax  officinalis  Kunth  (Fam. 
Liliace.r) . 

Usually  more  than  1  M.  in  length,  and  4  t«  6  Mm.  thick,  with  few  or  many  fine 
roots  adhering  ;  externally  varying  from  light  gray-brown  and  smooth,  with 
few  deep  and  sharp  wrinkles,  to  dark  or  orange-brown  and  less  smooth,  and  with 
more  and  smaller  wrinkles  ;  internally  whitish,  with  a  thick,  mealy,  or  sometinies 
horny  cortex,  a  circular  wood-zone,  and  a  thick  pith  ;  fracture  tough  ;  nearly  in- 
odorous ;  taste  mucilaginous,  somewhat  sweetish  and  V)itter,  slightly  acrid. 

The  thick,  woody,  knotty  rhizome,  if  present,  should  be  removed. 

Sarsaparilla  contains  a  glucoside  analogous  to,  if  not  identical  with, 
saponin,  termed  parillin.  When  boiled  with  dilute  acids,  it  splits  into 
parigenin  and  grape  sugar.  There  are  also  present  starch,  resin,  color- 
ing matter,  and  extractive.     Alcohol  and  water  are  good  solvents. 

Uses It  is  popularly  believed  to  be  an  alterative.     Dose,  thirty 

grains  (2  Gm.). 

Official  Preparations 

Fluidextractum  Sarsaparillae  Made  with   a  menstruum   composed  of  1  part  of 

Fluidextract  of  Sarsaparilla  alcohol   and   2  parts   of  water  (see    page  415). 

Dose,  thirty  to  sixty  minims  (2  to  4  Ce. ) 

Fluidextractum  Sarsaparilla;  Compositum  Made  by  mixing  750  (im.  of  sarsaparilla,  120  Gm. 
Compound  Fluidextract  of  Sarsaparilla  of  glycyrrhiza,  100  Gm.  of  sassafra.s,  and  .'50  (Jra. 

of  mezereum  together,  and  percolating  with  a 
menstruum  of  diluted  alcohol  and  10  percent,  of 
glycerin  (sec  page  416).  Dose,  thirty  to  sixty 
minims  (2  to  4  Ce. ) 

Syrupus  Sarsaparillae  Compositus  Made  by  mixing  200  Cc.  of  fluidextract  of  sarsa- 

Compound  Syrup  of  Sarsaparilla  parilhi,  15  Ce.  each  of  the  fluidextracts  of  glycyr- 

rhiza and  senna,  0.2  C<^.  each  of  the  oils  of  sn.<- 
safras,  anise,  and  gaultheria,  dis.solving  in  the 
mixtrue  (550  Gm.  of  sugar,  and  ailding  enough 
water  to  make  1000  Cc.  (see  page  2%).  Dose, 
four  fluidrachms  (16  Cc.) 


SENEGA.  U.S.    Senega 

The  dried  root  of  PoJiigala  Sciiaja  Linne  (Fam.  Pohjgnlnrepc) . 

Somewhat  cylindrical,  tapering,  more  or  less  fiexuous,  3  to  15  Cm.  long  and  2  to 
8  Mm.  thick,  bearing  several  similar,  horizontal  branches  and  a  few  rootlets  ; 
crown  knotty  with  numerous  buds  and  short  stem-remnants  ;  externally  yellow- 
ish-gray or  brownish-yellow,  longitudinally  wrinkled,  usually  marked  by  a  keel 
which  is  more  prominent  in  perfectly  dry  roots  near  the  crown  ;  fracture  sWort, 
wood  light  yellow,  usually  excentrically  developed  ;  odor  slight,  nauseating  ;  taste 
sweetish,  afterwards  acrid. 

Senega  contains  srncffiii,  C32II64O18,  jmJi/f/aJic  acid,  fixed  oil,  pectose, 
etc.  Senegin  is  analogous  to,  if  not  identical  with,  saponin.  Alcohol 
and  wat<'r  are  good  menstrua  for  extracting  its  virtuCvS.  Liquid 
l)reparalions  of  senega  aie  very  apt  to  gelatiiii/.c,  ow  iiig  to  the  ])res- 
ence  of  pectin  ;  this  is  obviati'd  l)y  using  solution  of  potassium  hy- 
droxide or  other  alkali  to  dissolve  it.  Tts  lluidrxtiact  is  used  in 
pre])ariug  the  compound  syrup  of  stpiilbsce  page  L*!)7). 

Uses. — Seiu'ga  is  a  valuable  expectorant  anil  stimulant.  Dose, 
^fteeii  grains  (1  Gm, ). 

Official  Preparations 

Fluidextnictum  Senegae  Made  with  a  menstruum  of  2  parts  of  alcohol,  1  part  of  water,  and 
Fluidextract  of  Senega  3  percent,  solution  of  pota.-isiuui  hydroxide  (sec  page  413).  Dose, 
ten  to  thirty  minims  (0.6  to  2  Cc.) 

Syrnpus  Senegae  Made  with  200  Cc.  of  fluide-iitract  of  senega  and  800  Cc.  of  syrup 

Syrup  of  Senega  (see  page  298).     Dose,  one  to  two  fluidrachms  (4  to  8  Cc.) 
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Unofficial 

Adonis  Verniilis 

Pheasant's  Evo 
Azedarach 

Azedarach 

Cassia  Marilandica 

American  Sunna 
Caulophyllum 

(Blue  Cohosh). 
U.  8.  P.  1890 
Chamailirium 

Starwiirt 
Cocillana  Bark 

Sycocarpus  Rusbyi 
Condurango 

Com  us 

Dogwood 
Coronilla  Scorpioidcs 
Coto  Bark 


Crocus 
Saffron. 
U.  S.  P. 


1890 


Frasera 

American  Col  umbo 
Gillenia 

Gillenia 
Gratiola 

Hedge  Hyssop 
Hedera  Helix 

Ivy 

Helleborus 

Black  Hellebore 
Hex 

Holly 
Ledum 

Marsh  Tea 
Liftustrum 

Privet 
Liriodendron 

Tulip  Tree  Bark 
Lupin  us  Albus 

Lupin 
Mcgarrhiza  Californica 

(Man  Root) 
Melilotus 

Melilot 

Panax 

(linseng 
Para  ("oto  Bark 
I'icrotoxinum, 
C8oHH4'*ia 
Picrotoxin. 
U.S.  P.  1890 

Piscidia  Erythrina 

.lamaii^a  iJogwood 
Prinos 

Black  Alder 
Hhamnus  Catharlious 

F'urping  Buckthorn 
Rhus  Toxicodendron 

Poison  Ivy. 
U.  y.  P.  1890 
Ruta 

Rue 


Drugs  containing  Qlucosides  or  Bitter  Principles 

A  cardiac  stimulant.     Contains  the  gluco.side  adouidin,  of  which  the 

dose  is  one-third  of  a  grain  (0.(12  (4m.) 
The  bark  of  the  root  of  Mrlia  Azndirnchta.     It  contains  a  resinous 

principle,  and  is  used  ns  an  emetic  and  anthelmintic,  in  doses  of 

fifteen  to  thirty  grains  (1  to  2  Gm.) 
Cathartic.     Used  in  the  form  of  infusion 

The  rhizome  and  roots  of  CnnlnphyUum  thalictroiden  (Linn6) 
Michaux  (Fam.  Berbcridacea;).  It  contains  saponin,  resin,  starch, 
gum,  albumin,  etc.      Used  as  an  antispasmodic  and  emmenagogue. 

The  rbizome  of  ('.  hiteum  and  other  species.  It  contains  about  8 
percent,  of  the  glucoside  chnmmlirin. 

Stimulant,  expectorant.  Dose  of  fluidextract,  ten  to  twenty-five 
drops  (0.5  to  1.25  Cc.) 

Contains  condurantjin,  an  amorphous  powder,  soluble  in  water,  alco- 
hol, and  chloroform.     It  is  poisonous 

The  bark  of  the  root  of  Conitts  Jloridrt.  It  contains  a  bitter  prin- 
ciple, coDiin 

Cardiac  stimulant,  diuretic 

Contains  cotoin,  C22H18O6.  Used  in  diarrhoea.  Dose,  three  grains 
(0.2  (im.);   dose  of  cotoin,  one  grain  (0.065  (im.) 

The  stigmas  of  Croms  sntivus  Linne  (Fnni.  Irideae).  It  contains 
polychroii,  C48H(ioOi8,  a  glucoside  which  splits  into  crocin  and 
glucose,  volatile  oil,  etc.  llsed  chiefly  as  a  coloring  and  flavor. 
Dose,  twenty  grains  (1.2  Gm.) 

The  root  of  /'.  Walteri,  indigenous  to  the  United  States.  It  con- 
tains gvntisic  ncid  and  gentiopicrin 

The  rhizome  of  (J.  tri/olinta  and  others,  indigenous  to  the  United 
States.     It  contains  the  bitter  principle  gillenin,  resin,  tannin,  etc. 

From  G.  officinnlin,  indigenous  to  Southern  Europe.  It  contains  a 
bitter  glucoside,  (jrntiolin,  etc. 

Contains  a  glucoside,  and  hederic  and  tannic  acids.  Dose,  twenty 
grains  (1.3  Gm.)  or  more,  dried  and  powdered,  given  in  the  atrophy 
of  children 

TJie  rhizome  of  //.  niger,  grown  in  Europe.  It  contains  a  crystal- 
line glucoside,  hellehorin,  C2BH44O15 

The  leaves  of  different  species  of  lle.r,  indigenous  to  the  United 
States.     It  contains  iUxanthin,  CitHss'^ii.  and  Hide  nfid 

The  leaves  of  L.  pohiKtre,  grown  in  North  America.  It  contains  the 
glucoside  ericolin,  CaiHseOsi  ;  also  about  1  percent,  of  volatile  oil 

The  leaves  of  L.  rulgare,  indigenous  to  Southern  Europe.  It  con- 
tains ligiistrin,  etc. 

The  bark  of  L.  tnlipi/era,  found  in  the  Northern  United  States.  It 
contains  liriodtndrin,  which  occurs  in  white  prisms 

Contains  a  glucoside,  hipinin,  C2nH,<j20io.  The  seeds  are  anthel- 
mintic, diuretic,  and  emmenagogue 

It  contains  a  resinous  substance  called  megarrhizitin,  and  a  glu- 
coside called  mcgnrrhin,  possessing  mydriatic  properties 

The  leaves  and  flowering  branches  of  M.  ojfliciunlin,  indigenous  to 
Europe.  It  contains  coumarin,  C0II0O2,  and  mclilotic  acid, 
CoHioOs 

The  root  of  P.  (/uinqur/olinw,  found  in  North  America.  It  contains 
pannqui/on,  ('12II25O0 

Contains  pfira-roloin,  VioUi^On 

A  neutral  j)rinciplc  obtainccl  from  the  seed  of  Annmirtn  pnnirulnta 
Colcbrook  (Fam.  Menisppriiiacea^).  Odorless,  bitter,  colorless 
crystals,  or  a  micro-crystalline  powder,  used  as  a  tonic  and  anti- 
spasmodic, in  doses  of  one-sixtieth  grain  (0.001  Gm.).  Very 
poisonous  in  large  doses 

Narcotic,  anodyne.  Dose  of  fluidextract  is  a  fluidradim  (4  Cc),  to 
be  increased  carefully 

The  bark  of  Prinnn  vi'rtivillatun.  It  contains  a  bitter  principle.  It 
is  a  tonic,  astringent,  and  alterative 

From  R.  mthnriicun,  found  in  Europe.  It  contains  rhamnocathartin. 
which  occurs  as  a  yellowish  mnss,  etc. 

The  fresh  leaves  of  Rhnn  nidirann  Linn6.  Fam.  Anacardiacea\ 
It  contains  lo.ricodrndrir  arid,  fixed  oil,  etc.  It  is  toxic,  irritant, 
and  rubefacient.     Dose,  five  grains  (0..3  Gm.) 

The  leaven  of  /{.  grnveolrnii,  wliich  grows  in  Southern  Europe.  It 
contains  a  volatile  oil  and  intitt,  ('s.-.HssOin,  which  occur.o  in 
needle-shaped  crystals.  Emmenagogue.  Dose,  fifteen  to  thirty 
grains  (1  to  2  Gm.),  two  or  three  times  a  day,  preferably  given  in 
infusion 
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Unofficial  Drugs  containing  Qlucosides  or  Bitter  Principles — ('ondnnid 
Sabbatia  A  .•'iiiiple  bitter.     Do.su,  a  drachm  (4  ihn.),  given  in  the  form  of  fluid 

American  Centaury  extract  or  decoction 

Salix  Tlie  Ijark  of  Snlij-  alba,  and  of  other  species  of  Salix.     It  contains  a 

Willow  glucoside,  Kilirin  (C'isHihOt) 

Saponaria  Officinalis  Contains  a  glucoside,  saponin 

Soap  wort 

Bouncing  Bet 
Simaruba  The  bark  of  the  root  of  S.  officinalin,  grown  in  South  America.     It 

Simaruba  contains  a  bitter  principle,  a  volatile  oil,  etc.     Tonic.     Dose,  from 

twenty  to  sixty  grain.-'  (1.3  to  4  (Jni.),  best  given  in  infusion 
Taxus  From    Thjhh    huccata,   grown    in    Asia.       It    contains    volatile   oil, 

Yew  tuj-ina,  etc. 

Ustilago  B^rom  Zeji  Mays.     It  contains  a  principle  analogous  to  sclerotic  acid. 

Corn  Smut  Used  as  a  parturient.     Dose,  fifteen  to  thirty  grains  (1  to  2  Gm.) 

Viola  Tricolor  The  flowering  herb  of   Viola  tricolor.     It  contains  a  bitter  principle, 

Pansy  salicylic  acid,  etc.     It  is  expectorant  and  alterative,  in  doses  of 

fifteen  to  forty  grains  (1  to  2.6  Gm.) 

Drugs  containing  Cathartic  Principles,  and  their  Preparations 

SENNA.  U.S.    Senna 

The  dried  leaflets  of  Casaia  acutlfoUa  Delile  (Alexandria  Senna) ,  or  of  Cassia 
anffustifoUa  Yah\  (India  Senna)  (Fam.  Legtuninosie) . 

Alexandria  Senna. — Leaflets  about  25  Mm.  long  and  10  ]\Im.  broad,  having 
extremely  short,  stout  petioles  ;  inequilaterally  lanceolate  or  lance-ovate,  acutely 
cuspidate,  entire,  subcoriaceous,  brittle,  pale-green  or  grayish-green,  sparsely  and 
obscurely  hairy,  especially  beneath,  the  hairs  appressed,  1-celled,  and  thick- 
walled  ;  odor  characteristic  ;  taste  somewhat  mucilaginous  and  bitterish. 

India  Senna. — Leaflets  25  to  50  Mm.  long,  10  to  15  Mm.  broad,  inequilaterally 
lanceolate,  entire,  thin,  more  abruptly  pointed  than  those  of  Alexandria  Seima, 
yellowish-green,  and  smooth  above,  paler  beneath  ;  in  odor  and  taste  closely  re- 
sembling Alexandria  Senna. 

Senna  should  be  free  from  stalks,  and  from  Argel  leaves,  which  are  sometimes 
present  in  Alexandria  Senna,  and  which  are  equilateral,  1-veined,  thick,  wrinkled, 
glaucous,  and  possess  3-celled  hairs. 

Senna,  according  to  Tscliircli,  contains  anthrof/hicosennin,  emodin, 
chrysophanic  acid,  isoemodin,  glucosennin,  sennauigrin,  and  scnna- 
rhamnetin.  Emodinand  chrysophanic  acids  are  oxymetliylanthraqui- 
nones  upon  which  the  cathartic  action  is  believed  to  depend.  Cathar- 
tic acid  was  formerly  believed  to  be  the  chief  purgative  principle. 
When  senna  leaves  are  macerated  in  strong  alcohol,  the  principles 
which  produce  griping  and  give  odor  and  tavSte  are  dissolved,  wliile 
the  purgative  properties  are  unaffected.  Water  and  diluted  alcohol 
are  good  solvents  for  its  virtues.  It  is  an  imjjortant  ingredient  in 
the  compound  powder  of  glycyri-hiza  and  in  tlie  following. 

Uses — Senna  is  purgative  and  cathartic.  The  dose  is  two  to  four 
drachms  (8  to  16  Gm. ),  when  given  in  infusion. 

Official  Preparations 

Fluidextractum  Sennae  Made  by  first  exhausting  the  senna  with  alcohol    to   remove 

Fluidextract  of  Senna  the  griping  i)rinL-ij)le,  drying  the  powder,  iind  ngain    ex- 

hausting with   a   iiii'iistruuni  of  diluted  alcohol    (see  page 
418).     Dose,  one-half  to  two  fluidrachnis  (2  to  8  Cc. ) 
Infusum  Senna;  Compositum  60  Gm.  of  Senna,   120  Gni.  each  of  ninnna  and   magnesium 

Compound  Infusion  of  Senna        .xulphate,  20  Gm.  of  fennel,  and  1000  (V.  of  boiling  water 

(see  page  331).     Dose,  four  fluidouiioes  (120  Co.) 
Syrupus  Senna;  Made  by  adding  5  Cc.  oil  of  coriander  to  250  Cc.  fluidextract 

Syrup  of  Senna  of  senna  and  then  enough  svrup  to  make  1000  Cc.  (see  page 

298).     Dose,  one  fluidnichm  (4  Cc.) 
Confectio  Sennse  Made  from  100  Gm.  each  of  senna  and  tamarind,  IBO  (im.  of 

Confection  of  Senna  cassia  fistula,  70  Gm.  of  prune,  120  Gm.  of  fig,  555  Gm.  of 

sugar,  5  (Jm.  of  oil  of  coriander,  and  water  500  i'c.  to  make 
1000  (Sm.  (see  Confectiones).     Dose,  one  drachm  (4  tim.) 
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TAMARINDUS.  U.S.    Tamarind 

The  preserved  pulp  of  the  fruit  of  DDiutrhnlus  indica  Linno  (Fam.  Leguminosse) 
A  pulpy  mass  of  a  light  reddish-brown  color,  darkening  with  age  so  as  to  be- 
come (lark  brown,  containing  some  branching  fibres  and  numerous  reddish-brown, 
smooth,  oblong  or  quadrangular,  compressed  seeds,  each  enclosed  in  a  tough  mem- 
brane ;  odor  distinct ;  taste  sweet  and  agreeably  acid. 

Tamarind  belongs  to  the  class  of  acid  saccharine  fruits  (see  page 
797),  and  also  to  the  cathartics.  It  contains  tartaric,  citric,  and 
malic  acids,  aiid  potassium  bitartrate.  It  is  laxative,  and  is  used  in 
confection  of  senna.  Copper  is  sometimes  present  in  the  acid  pulp, 
owing  to  its  having  been  concentrated  in  copper  kettles.  Dose,  four 
drachms  (16  Gm. ). 

CASSIA   FISTULA.  U.S.    Cassia  Fistula 

[Purging  Cassia] 

The  dried  fruit  of  Cassda  Fistula  Linn6  (Fam.  Leguminosse). 

Cylindrical,  25  to  50  Cm.  long,  about  20  Mm.  in  diameter,  chestnut-brown  In 
color,  on  one  side  a  longitudinal  groove  and  on  the  other  a  smooth  line  or  slight 
ridge,  indicating  the  two  sutures  ;  indehiscent,  the  cavity  divided  transversely 
into  numerous  compartments,  each  containing  a  reddish-brown,  glossy,  fiattish- 
ovoid  seed  embedded  in  a  blackish-brown  pulp  ;  with  an  odor  resembling  that  of 
prunes,  and  a  mawkish  sweet  taste. 

Cassia  fistula  yields  about  25  percent,  of  pulp,  which  contains 
pectin,  sugar,  albuminous  principles,  salts,  etc.  The  pulp  is  laxa- 
tive, and  is  used  in  confection  of  senna.    Dose,  oue  drachm  (4  Gm. ). 

FICUS.  U.S.    Fig 

The  partially  dried  fruit  of  Firu>i  (hrira  Linne  (Fam.  Moracese). 

Usually  compressed,  of  irregular  shape,  fleshy,  brownish  or  yellowish,  frequently 
with  an  efflorescence  of  sugar  ;  apex  with  a  small  scaly  orifice  ;  base  with  a  scar  or 
short  stalk  ;  internally  hollow,  with  numerous  small,  brownish-yellow,  glossy  and 
hard  akenes  ;  odor  distinct,  fruity  ;  taste  sweet,  pleasant. 

Figs  contain  mucilaginous  constituents,  sugar,  fiit,  gum,  etc.  They 
are  nutritious,  demulcent,  and  laxative,  and  the  pulp  is  used  in  con- 
fection of  senna. 

PRUNUM.  U.S.     Prune 

The  parti v  dried  ripe  fruit  of  Pnunis  domestica  Linne  (Fam.  Roifncea') . 

Oblong,  ellij).«oidal,  more  or  less  compressed,  3  to  4  Cm.  long  ;  externally  brown- 
ish-black, shrivelled  ;  the  sarcocarp  sweet  and  acidulous  ;  putamen  hard,  smooth 
or  irregularly  ridged  ;  the  seed,  shaped  like  that  of  the  almond  but  smaller,  and 
of  a  bitter-almond  taste. 

This  fruit  contains  sugar,  malic  acid,  pectin,  salts,  etc.  The  pulp 
is  laxative,  and  is  used  in  confection  of  senna. 

RHEUM.  US      Rhubarb 

The  dried  rhizome  of  liheiim  i)(Jiriiiali'  Baillon,  Rheum  pahiidtitm  Linnc,  aii<l  the 
var.  tiuiyutirnm  Maximowicz  ( Fain.  I'ohigomurse) ,  or  probably  other  species  of 
Rhruw, 'f^rown  in  China  and  Thibet,  and  deprived  of  most  of  the  bark  and  care- 
fully dried. 

Subcylindrical,  barn'I-shape<l,  conical,  plano-convex  or  irregularly  forinetl 
pieces,  freyueiitiv  with  a  large  perforation  ;  hard  and  moderately  heavy  ;  5  to  16 
Cm.  long,  4  to  H  Cm.  in  diameter;  externally  mottled  with  alternating  stri.i>  of 
light  brown  parenchyma  cells  and  dark  brown  medullary  rays,  occasionally  with 
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reddish-brown  cork  patches  and  small,  radiate  scars  of  fibrovascular  tissue,  smooth 
and  sometimes  covered  with  a  bright  broWnish-yellow  powder ;  fracture  some- 
what granular,  presenting  a  peculiar  marbled  appearance  ;  odor  characteristic ; 
taste  bitter,  astringent ;  grittv  when  chewed. 

Powder  bright  orange  yellow,  becoming  red  with  alkalies,  containing  rosette- 
shaped  crystals  of  calcium  oxalate  which  are  from  0.050  to  O.UX)  Mm.  in  diameter, 
and  spherical  starch  grains  from  0.005  to  0.020  Mm.  in  diameter,  either  single  or  2- 
to  4-compound. 

Rhubarb  ooiitains  chrijsophamc  acid.,  or  dioxyiiit'tliylanthraquinoiie, 
Ci5H802(OH)2 ;  emodin,  or  trioxyiiiethylanthraquiuone,  C15H7O2 
(OH)3 ;  rhein,  or  tetraoxymethylanthraquinone,  CigHjoOe ;  rhabar- 
beron,  CigHioOg;  and  the  resins,  en/throretin,  ph<xot('tin,  and  aporetin. 
The  astringent  properties  of  rhubarb  are  due  to  rheotannic  acid, 
CaeHaeOii  ;  calcium  oxalate  is  also  present. 

Uses. — The  therapeutical  properties  of  rhubarb  depend  upon  the 
valuable  natural  combination  of  its  cathartic  and  astringent  constitu- 
ents.    It  is  given  in  doses  of  ten  to  twenty  grains  (0.6  to  1.3  Gm.). 


Extractum  Rhei 
Extract  of  Rhubarb 

Fluidextractum  Rhei 
Fluidextract  of  Rhubarb 

Tinctura  Rhei 
Tincture  of  Rhubarb 


Tinctura  Rhei  Aromatica 

Aromatic  Tincture  of  Rhubarb 


Syrupus  Rhei 

Syrup  of  Rhubarb 


Syrupus  Rhei  Aromaticus 
Aromatic  Syrup  of  Rhubarb 


Mistura  Rhei  et  Sodae 
Mixture  of  Rhubarb  and  Soda 


Pulvis  Rhei  Compositus 
Compound  Powder  of  Rhubarb 

Pilulfe  Rhei  Compo.sitae 
Compound  Pills  of  Rhubarb 


Official  Preparations 

Made  by  evaporating  100  Cc.  of  the  fluidextract  of  rhu- 
barb to  a  pilular  consistence  (see  page  453).     Dose,  four 
to  ten  grains  (0.25  to  0.6  Gm.) 
Made  with  a  menstruum  of  4  parts  of  alcohol  and  1  part 

of  water  (see  page  413).     Dose,  fifteen  niiniins  (1  Cc.) 
Made  by  percolating  200  Gm.  of  rhul)arb  and  40  (im.  of 
cardamom  with  a  menstruum  of  500  Cc.  of  alcohol,  400 
Cc.  of  water,  and  100  Cc.  of  glycerin,  to  make  1000  Cc. 
(see  page  3fi2).     Dose,  one-half  to  one  fluidrachm  (2  to 
4Cc.) 
Made  by  percolating  200  Gm.  of  rhubarb,  40  (Jm.  each  of 
Saigon  cinnamon  and  cloves,  and  20  (Jm.  of  nutmeg, 
with  a  menstruum  of  500  Cc.  of  alcohol,  400  Cc.  of  water, 
and  100  Cc.  of  glycerin,  to  make  1000  Ce.  (sec  page  362). 
Dose,  one-half  to  one  fluidrachm  (2  to  4  Cc.) 
Made  by  mixing   100  Cc.  of  fluidextract  of  rhubarb  with  4 
Cc.  of  spirit   of  cinnamon,  and  10  Gm.  of  potassium  car- 
bonate dissolved  in  50  Cc.  of  water,   then  adding  enough 
syrup  to  make  1000    Cc.    (see   page  295).     Dose,   one  to 
four  fluidrachms  (4  to  16  Cc.) 
Made  by  adding  150  Cc.  of  aromatic  tincture  of  rhubarb,  in 
which  1  Gm.  of  potassium  carbonate  ha.s  been  dissolved,  to 
850  Cc.  of  .S3'rup  (see  page  296).     Dose,  two  fluidrachms 
(8Cc.) 
15  Cc.  of  fluidextract  of  rhubarb,  35  Gm.  of  sodium  bicar- 
bonate, 3  Cc.  of  fluidextract  of  ipecac,  350  Cc.  of  glycerin, 
35  Cc.  of  spirit  of  peppermint,   and  wnter  to  make  1000 
Cc.  (see  page  304).     Dose,  one  to  eight    fluidrachms  (4  to 
30  Cc.) 
25  Gm.  of  powdered  rhubarb,  65  Gm.  of  magnesium  oxide, 
and    10  Gm.    of   ginger.     (See   Pulveres.)     Dose,   half  a 
drachm  to  a  rlrachm  (2  to  4  Gm.l 
Each  pill  contains  about  2  grains  (0.125  Gm.)  of  rhubarb.  IJ 
grains  (0.1  (iin.)  of  purified  aloes,  1  grain  (0.065  Gm.)  of 
myrrh,  and  -^  grain  (0.005  Cc.)  of  oil  of  peppermint 


CHRYSAROBINUM.  U.S.    Chrysarobin 

C30H26O7  =  494.46 

A  neutral  principle  extracted  from  Goa  Powder,  a  substance  found  deposited 
in  the  wood  of  Vouacapoua  Ararohn  (Aguiar)  Pruce  (Fam. />«\7H?niH0.ta!').  Chr>'- 
sarobin  should  be  preserved  in  amber-colored,  glass-stoppered  vials. 

Official   Description. — A    pale    orange-yellow,    micro-crystalline  powder,    irritating  to  the 

mucous  iiicinbranc. 
Odor  and  Taste. — Odorless  and  tasteless. 
Specific  Qravity.— 0.920  to  0.922. 
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So\ubillty.— Water.     Soluble    in   4812  parts  at  25°   C.    (77°  F.);  in   2170   parts   at  80"^  C. 

(176°  F.). 
Alcohol.     In  308  parts  at  25°  C.  (77°  F.)  ;  in  275  parts  at  60°  C.  (140°  F.). 
Other  solfeiits.     In  25  parts  of  benzene,  18  parts  of  chloroform,  114  parts  of  ether,  30  parts 

of  aiuyl  alcohol,  and  230  parts  of  carbon  rlisulphide  at  25°  C.  (77°  F.) ;  soluble  in  dilute 

or  concentrated  soiutions  of  potassium  hydroxide,   forming  a  red-colored  liquid,  with 

ercen  fluorescence. 
Tests  for  Identity. — Chrysarobin,  when  heated,  contracts  and  forms  a  dark  mass  at  148°  C. 

(298.4°  F.),  and  melts  at  157°  C.  (314.6°  F.).     When  ignited  it  is  partly  sublimed  and 

finally  entirely   onsumed. 
In  sulphuric  aciil  it  dissolves,  forming  a  deep  red  solution.     On  pouring  this  liquid  into 

water,  Chrysarobin  is  deposited  unchanged. 
On  mi.\ing  0.001  Gm.  of  Chrysarobin  with   2  drops  of  fuming  nitric  acid,  a  red-colored 

mixture  is  produced,  which  turns   violet  on  the   addition  of  a  few  drops  of  ammonia 

water  (ilistinctiou  from  ehryxophnuic  acid,  which  produces  a  yellow-colored  liquid). 
On  shakini^  (111  ysiudbin  with   lime  water  for  a  few  minutes,  the  liquid  acquires  a  violet 

color  (distinction  from  rhfijHophiuiic  acid,  which  produces  a  yellow-colored  liquid). 
On  adding  a  crystal  of  potassium  dichromate  to  a  solution  of  Chrysarobin  in  sulphuric 

acid,  the  red  color  is  changed  at  first  to  green,  then  to  purple,  and  finally  to  brown. 

Uses. — Chrysarobin  lias  been  largely  used  in  certain  skin  diseases, 
notably  psoriasis.  It  has  fallen  into  disuse  mainly  on  account  of  the 
almost  indelible  stain  produced  upon  the  skin  and  clothing  when  it  is 
employed.  Internally,  chrysarobin  is  cathartic,  in  the  dose  of  one- 
half  grain  (0.03  Gm.). 

Official  Preparation 

Unguentum  Chrysarobini  Made  by  rubbing  6  Om.  of  chrysarobin  with  94  Gm.  of  ben- 

Chrysarobin  Ointment  zoinated  lard.     (See  Unguenta) 

CAMBOQIA.  U.S.    Gamboge 

A  gum-resin  obtained  from  Garcinia  HanlntrU  Hooker  filins  (Fam.  Guttifer.r). 
In  cylindrical  pieces,  usually  hollow  in  the  centre,  of  variable  length,  2  to  5  Cm. 
in  diameter,  externally  grayish  orange-brown,  longitudinally  striate  ;  fracture  con- 
choidal,  orange- red,  waxy,  and  somewhat  porous  ;  inodorous  ;  taste  very  acrid. 

Powder  bright  yellow^  sternutatory,  containing  few  or  no  starch  grains.  Not 
more  than  25  percent,  should  be  insoluble  in  alcohol  ;  ash  not  more  than  3  per- 
cent. 

Gamboge  contains  about  75  percent,  of  resin  called  gamhogic  acid, 
whidi  is  dissolved  by  alkaline  solutions,  producing  a  red  color  ;  20 
percent,  of  gum  is  present,  and  this  enables  gamboge  to  be  emulsified 
like  the  otlier  gum  resins.  It  is  a  powerful  hydragogue  cathartic, 
and  is  generally  used  in  combination  with  other  .substances,  which 
modify  its  action.     Dose,  one-half  to  three  grains  (^0.03  to  0.2  Gm. ). 

JALAPA.  U.S.    Jalap 

The  dried  tuberous  root  of  E.vofjouiiim  Pitrga  (Wciidcroth)  Bentham  (Fam. 
Conrtjlrulaeeu) ,  yielding,  when  assayed  by  the  process  given  below  not  less  than 
7  percent,  of  total  resin,  of  which  not  more  than  15  jjercent.  shouKi  be  soluble  in 
ether. 

Napiform,  pyriform  or  oblong,  3  to  8  Cm.  long  and  1  to  5  Cm.  m  diameter,  the 
large  roots  often  incised,  more  or  less  wrinkle<l,  dark  brown,  with  lighter  colored 
Ppots,  and  short  transverse  ridges;  hanl,  conipact,  iiiteiiialiy  dark  brown,  with 
niinieroiis  concentric  circles  compo.'ied  of  small  n-sin  cells  ;  fracture  resinous,  lus- 
tn.iis,  not  fibrous  ;  odor  slight,  but  peculiar,  smoky  and  sweetish  ;  taste  sweetish 
and  acrid. 

Jalap  coptains  from  8  to  Ifi  i)er(('iit.  of  resiii,  tlie  greater  part  of 
wliich  \h  covvnJvuliv,  or  jnlapurgin,  ^V^'fioo^W  :>  glucoside  insoluble  in 
ether  ;  th(M■(^  iirc  also  jncsi'iit  gum,  stigar,  starch,  etc.  The  value  of 
jalap  de])i'iids  exclusively  upon  the  anioniit  of  coiivolvulin  present, 
and  the  TJ.  vS.  riiarmacopccia  gives  the  following  assay  for  the  renins  : 
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Assay 

Jalap,  in  No.  60  powder 10  Qm. 

Ether, 

Alcohol, 

Chloroform, 

Distilled  Water,  each,  a  sufficient  quantity 

Insert  a  pleiigct  of  purified  cotton  in  the  neck  of  a  funnel  or  small  glass  percolator,  intro- 
duce the  powdered  jalap  and  pour  ether  upon  it,  kefping  the  funnel  or  percolator  well 
covered,  until  50  Cc.  of  percolate  have  been  obtained.  Transfer  the  percolate  to  a  tared 
beaker,  evaporate  the  ether  by  means  of  a  water-bath,  ami  weigh  the  residue.  The 
weight  multiplied  by  ten  will  give  the  percentage  of  ether-soluble  resin  in  the  jalap. 
Continue  the  percolation  of  the  powder  (which  has  been  exhausted  by  the  ether)  with 
alcohol,  until  100  Cc.  of  percolate  have  been  obtained.  Mejusure  20  Cc.  of  this  perco- 
late into  a  separ;itor,  add  20  Cc.  of  chloroform,  nii.x  the  liquids  and  then  a<ld  20  Cc.  of 
distilled  water,  and  shake  the  separator  thoroughly  for  one  minute.  When  the  liquids 
have  completely  separated,  draw  off  the  chloroform  into  a  tared  beaker,  wash  the  sepa- 
rator with  5  Cc.  of  chloroform,  and  add  the  washings  to  the  tared  beaker.  Evaporate 
the  chloroform  with  the  aid  of  a  water-bath,  and  then  dry  the  residue  to  a  constant 
weight.  This  weight  multiplied  by  fifty  will  give  the  percentage  of  resin  insoluble  in 
ether  in  the  jalap.  Add  to  this  the  percentage  of  ether-soluble  resin  already  deter- 
mined, and  the  result  will  be  the  percentage  of  total  resin  contained  in  the  jalap. 

Uses. — Jalap  is  an  esteemed  cathartic,  and  is  generally  used  in  com- 
bination with  substancCvS  having  similar  properties.  Dose,  ten  to 
twenty  grains  (0.6  to  1.3  Gm. ). 

Official  Preparations 

Pulvis  Jalapae  Compositus  Made  by  mi.xing  35  Gm.  of  powdered  jalap  with  65  Gm.  of 

Compound  Powder  of  Jalap  .  potassium  bitartrate.  Dose,  thirty  to  si.\ty  grains  (2  to  4 
(Pulvis  Purgans)  Gm.) 

Resina  Jalapae  Made  by  exhausting  jalap  with  alcohol,  evaporating  the  tine- 

Resin  of  Jalap  ture,  adding  it  to  water,  and  collecting  the  precipitated  resin 

(see  page  457).     Dose,  two  to  five  grains  (0.125  to  0.32  Gm.) 

SCAMMONIUM.  U.S.     Scammony 

A  gum-resin  obtained  by  incising  the  living  root  of  Convolvulus  Scarnmonia 
Linne  (Fam.  (hnvulrulnrae). 

In  circular  cakes  or  irregular,  angular  pieces  of  various  sizes,  greenish-gray  or 
brownish-black,  often  covered  with  a  grayish-white  powder  ;  very  brittle,  break- 
ing with  an  angular  fracture,  porous  and  of  a  resinous  lustre  ;  internally  of  a  uni- 
form brownish-black  color,  more  or  less  translucent  in  thin  fragments  ;  odor  pecu- 
liar, somewhat  cheese-like  ;  taste  slightly  acrid. 

Scammony  is  easily  reduced  to  an  ash-gray  powder,  which  when  triturated  with 
water  yields  a  greenish  emulsion  that  does  not  effervesce  on  the  addition  of  diluted 
hydrochloric  acid  ;  a  decoction  of  Scammony,  when  cold,  does  not  become  blue 
with  iodine  T.S.  ;  an  alcoholic  solution  is  not  colored  blue  on  the  addition  of  tinc- 
ture of  ferric  chloride ;  not  less  than  75  percent,  should  be  soluble  in  ether,  and 
when  the  residue  left  on  the  evaporation  of  the  ethereal  solution  is  dissolved  in  a 
hot  solution  of  potassium  or  sodium  hydroxide,  it  is  not  reprecipitated  on  the 
addition  of  diluted  sulphuric  acid  ;  ash  not  more  than  3  percent. 

Scammony  contains  from  80  to  90  percent,  of  a  resin  having  cathar- 
tic properties,  called  scammonin,  or  orizabin,  C34H5e(>i6  ;  tliis  is  iden- 
ticjil  with  the  jalapin  obtained  from  Ipomcva  ori::ahenxis  ( see  IT.  S. 
Dispensjitory,  ISth  edition,  p.  759). 

Uses — Scammony  is  a  hydragogue  cathartic  ;  it  is  usually  com- 
bined with  other  purgatives.  Dose,  four  to  ten  grains  (0.25  to 
0.6  Gm.). 

Official  Preparation 

Resina  Scammonii  Made  by  digesting  sciimmony  with  boiling  alcohol  several   time-i, 

Resin  of  Scammony  mixing  the  tinctures,  distilling  off  the  alcohol,  adding  the  residue 

to   water,  and  collecting  the   precipitate    (see  page  459).     Dose, 
three  grains  (0.2  Gm.). 
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PODOPHYLLUM.  U.S.     Podophyllum 

[Mandrake       May  Apple  Root] 

The  dried  rhizome  of  Podophyllum  prltatum  Lmn6  (Fam.  Berhenflare^) . 

Of  horizontal  growth  and  variable  length,  subcylinflrical,  flattened  above,  some- 
times branched,  consisting  of  joints  5  to  10  Cm.  long,  the  internodes  2  to  8  Mm. 
thick  ;  external!}'  pale  yellowish-brown  to  dark  brown,  nearly  smooth  ;  nodes 
annulate",  the  upper  surface  being  marked  by  large  cup-shaped  scars,  the  lower 
surface  with  numerous  root-scars  or  remains  of  roots  ;  fracture  short,  the  fractured 
surface  mealy  or  horny,  whitish  to  pale  brown,  with  a  circle  of  small  wood  bundles, 
and  a  large  pith  ;  odor  slight,  more  pronounced  and  characteristic  in  the  powder  ; 
taste  sweetish  and  disagreeably  bitter  and  acrid. 

Podophyllum  contains  picropodophijllin,  podophyllotoxin,  and  podo- 
phyUinic  add.  The  resinous  substances  extracted  from  the  powdered 
rhizome  with  alcohol  contain  the  purgative  principles. 

Uses. — It  is  cholagogue  and  cathartic,  in  doses  of  eight  to  twenty 

grains  (0.5  to  1.3  Gm.). 

Official  Preparations 

Fluidextractum  Podophylli  Made  with  a  menstruum  of  4  parts  of  alcohol  and  1  part 

Fluidextract  of  Podophyllum  of  water  (see  page  410).     Dose,  five  to  fifteen  minims 

(0..3  to  0.9 Co.) 
Resina  Podophylli  Made  by  percolating  podophyllum  with  alcohol,  distilling 

Resin  of  Podophyllum  the  alcohol  from  the  tincture,  and  pouring  the  residue 

into  water,  cooled  to  10°  C.  (50°  F. ),  containing  1  per- 
cent, of  hydrochloric  acid  (see  page  458).  Dose,  one- 
tenth  to  one-half  grain  (0.005  to  0.03  Gm.) 

LEPTANDRA.  U.S.     Leptandra 

[Culver's  Root] 

The  dried  rhizome  and  roots  of  Veronica  \ir(jimra  Linn6  (Fam.  Scrophulariacex) . 

Rhizome  of  horizontal  or  oblique  growth,  somewhat  bent  and  branched,  from  4 
to  15  Cm.  long  and  3  to  8  Mm.  in  diameter  ;  externally  gray-brown  to  blackish- 
brown,  with  cup-shaped  scars  on  the  upper  side  ;  annulate,  the  inferior  and  lateral 
surfaces  with  coarse  roots  and  root-scars  ;  fracture  tough  and  woody,  branches 
readily  separable  from  the  main  rhizome  ;  internally,  bark  dark  brown,  0.3  to  1 
Mm.  thick,  wood  hard,  yellowish,  pith  large,  purplish-brown  ;  roots  slender, 
longitudinally  wrinkled,  fragile  ;  odor  slight  ;  taste  bitter,  slightlv  acrid. 

Leptandra  contains  a  crystalline  principle,  leptandtiti, '  resin,  tannin, 
saponin,  gum,  manuite,  etc.  Crystalline  leptandrin  is  bitter,  and 
soluble  in  water,  alcohol,  and  ether. 

Uses. — Leptandra  is  cholagogue,  cathartic,  and  alterative,  in  doses 
of  fifteen  to  forty  grains  (1  to  2,G  Gm.). 

Official  Preparation 

Fluidextractum  Leptnndriip  Made  with  a  menstruum  of  .1  parts  of  alcohol  and  1  part 

Fluidextract  of  I,optandra  of  water  (see  page  404).     Dose  fifteen  minims  (1  Co.) 

RHAMNUS  PURSHIANA.  U.S.    Cascara  Sagrada 

The  dried  bark  of  Jxhnmnus  J'lirshiana  DeCandolle  (P'am.  A'/)07?j«ac('.T) ,  collected 
at  leai^t  one  year  before  being  used. 

In  quills  or  curved  pieces,  of  variable  length  and  1  to  .5  Mm.  thick  ;  outer  surface 
reddish-brown,  fref|uently  more  or  less  covcrcil  with  grayish  or  whitish  lichens, 
several  of  which  are  peculiar  to  this  bark,  ami  with  small  groups  of  their  brownish 
fruit^heads  ;  inner  surface  yellowish  to  light  lirownish,  becomingdark  brown  with 
age  and  reddened  by  alkalies,  longitudinally  striate  ;  fracture  short,  with  projec- 
tions of  bast  fibres  in  the  inner  bark,  and  the  metlullary  rays  forming  converging 
groups  ;  odor  distinct ;  taste  bitter  and  slightly  acrid. 


^  Thin  must  not  bo  confounded  with  the  eclectic  leptandrin,  which  is  simply  a  resin  extracted 
by  alcohol. 
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This  bark  contains  a  neutral,  crystallizable  principle,  purshianin  or 
cascarin,  also  rhamrietin,  emodin,  and  ckrysophanic  acid,  resins,  and 
tannic,  malic,  and  oxalic  acids. 

Uses. — It  is  a  laxative.     Dose,  fifteen  grains  (1  Gm.). 

Official  Preparations 

Fluidextractum  Rhaiuni  Purshianiu       Madewitli  a  iiu'iistruuin  of  2  parts  of  alcohol  and  3  parts 

Fluidextract  of  Cascara  Sagrada  of  water  (see  pago  412).     IJose,  fifteen  minim.s  (1  Cc.) 

Fluidextractum  Rhamni  Purshianse       Made  by   macerating  1000  (Jm.  of  cascara  sagrada,  100 

Aromaticum  Um.  of  glycyrrhiza,  and  125  Gm.  of  magnesium  oxide 

Aromatic  Fluidextract  of  with  2000  Cc.  of  water  for  12  hours,  drying  at  a  gentle 

Cascara  Sagrada  heat,  uud  percolating  with  a  menstruuuj  of  2  parts  of 

alcohol,  1  part  of  water,  and  1  part  of  glycerin,  adding 
10  Cc.  of  compound  spirit  of  orange  and  enough  diluted 
alcohol  to  make  1000  Cc.  (see  page  412).     L)ose,  fifteen 
minims  (1  Cc.) 
Extractum  Rhamni  Purshianse  Made  with  a  menstruum  of  1  part  of  alcohol  and  7  parts 

Extract  of  Cascara  Sagrada  of  water,  evaporating  the  percolate  to  dryness,  pow- 

dering, and  adding  enough  powdered  glycyrrhiza  to 
make  250  Gm.  (see  page  452).  Dose,  four  grains 
(0.25  Gm.) 

FRANQULA.  U.S.    Frangula 

[Buckthorn] 

The  dried  bark  of  Rhumnus  fraiiyula  Liniie  (Fain.  Rhamnacese) ,  collected  at 
least  one  year  before  being  used. 

In  quills  of  variable  length,  frequently  flattened  or  crushed  ;  bark  0.3  to  1  Mm. 
thick,  externally  grayish-brown  to  purplish-black,  with  numerous  lenticels  and 
occasional  patches  of  foliaceous  lichens  ;  inner  surface  smooth,  minutely  striated, 
brownish-yellow  to  deep  brown  ;  fracture  short  and  of  a  purplish-tint  in  the  outer 
layer,  fibrous  and  pale  yellow  in  the  inner  layer  ;  odor  distinct ;  taste  somewhat 
aromatic,  sweetish,  and  bitter ;  when  chewed,  imparting  to  the  saliva  a  yellow 
color. 

The  powder  should  be  free  from  stone  cells,  and  the  fragments  are  colored 
reddish  by  sodium  hydroxide  T.S. 

This  bark  contains  franguliji,  C20H20O9,  emodin,  frangiilic  acid, 
isoemodin,  tannin,  resin,  and  other  constituents. 

Uses. — When  frangula  is  fresh,  it  is  emetic  ;  when  old,  it  is  purga- 
tive, tonic,  and  diuretic.     The  dose  is  fifteen  grains  (1  Gm. ). 

Official  Preparation 

Fluidextractum  Frangulae        Made  with  a  menstruum  of  5  parts  of  alcohol  and  8  parta  of 
Fluidextract  of  Frangula        water  (see  page  397).     Dose,  fifteen  minims  (1  Cc.) 

EUONYMUS.  U.S.     Euonymus 

[Wahoo] 

The  dried  bark  of  the  root  of  Eannipnun  atropnrpureus  Jacquin  (Fam.  Ctlaxtracea?) . 

In  quilled  or  curved  pieces,  3  to  7  Cm.  long  and  0.5  to  5  Mm.  thit-k  ;  outer  sur- 
face ashy  or  pale  brownish-gray,  with  small,  dark,  scaly  patches  of  soft  cork  ; 
inner  surface  whitish  or  light  brown,  smooth  ;  fracture  short,  whitish,  with  pro- 
jecting, silky,  modified  bast  fibres  ;  odor  distinct ;  taste  sweetish,  bitter  and  some- 
what acrid. 

This  bark  contains  resins,  a  bitter  principle  called  euonymiti,  euouic 
acid,  starch,  usparagin,  and  pectin. 

Uses. — Euonymus  is  cholagogue,  cathartic,  and  tonic.  The  dose  is 
five  to  thirty  grains  (0.3  to  2  Gm. ). 

Official  Preparation 

Fluidextractum  Euonymi  Made  with   a  menstruum  of  4  parts  of  alcohol  and   1    part  of 

Fluidextract  of  Euonymus         water  (see  page  396).     Dose,  eight  minims  (0.5  Co.) 
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ALOE.  U.S.    Aloes 

[Aloe  B.\rb.\densis    Aloe  Socotrixa,  Piiarm.  1890] 

The  inspissated  juice  of  the  leaves  of  Aloe  vera  (Linne)  Wehh,  Aloe  ChinensiM 
Baker,  Alve  Perry i  Baker,  or  other  species  of  Aloe  (Fam.  Lillacese). 

Aloes  contains  aloin,  emodin,  a  trace  of  volatile  oil,  and  a  substance 
wliich  has  been  improperly  called  resin.  The  aloin  present  in  Soco- 
trine  aloes  is  socaloin,  CisHigO,.  This  may  be  distinguished  from 
nataloiu  and  barbaloin  by  Histed's  test,  as  follows  :  barbaloin  and 
nataloin  are  colored  bright  red  by  nitric  acid  ;  socaloin  is  not  colored 
red.  If  nataloiu  be  added  to  a  drop  of  sulphuric  acid  on  a  white 
porcelain  plate  and  a  rod  dipped  in  nitric  acid  be  pa&sed  over  it,  the 
color  changes  to  blue  ;  with  the  other  aloins  uo  blue  color  is  produced. 
According  to  Tschirch,  emodiu  is  present  in  aloes  and  aloin.  A  similar 
principle  is  also  found  in  other  cathartic  drugs,  senna,  rhubarb, 
rhamuus,  etc.  He  explains  the  cathartic  action  by  the  fact  that  the 
alkaline  secretions  of  the  upper  intestines  decompose  and  set  free  the 
emodin  (trioxymethylauthraquinoue),  which  produces  peristalsis  and 
the  cathartic  action  follows. 

official  Description. — In  yellowish-brown  or  orange-brown  to  blackish-brown  opaque  masses  ; 

translucent  in  thin  fragments;  fracture  uneven,  dull  and  waxy,  somewhat  resinous,  or 

smooth  and  glassy,  somewhat  conchoidal ;  occasionally  exhibiting  microscopic  crystals  of 

aloin. 
Odor  and  Taste. — Odor  characteristic ;  taste  nauseous,  bitter. 
Tests  for  Identity. — Aloes  gives  a  reddish  color  with  nitric  acid  or  with  solutions  of  the 

alkalies. 
If  Aloes  be  dried  at  100°  C.  (212°  F.)  until  it  ceases  to  lose  weight,  the  loss  of  moisture 

should  not  exceed  10  percent. 
A  solution  of  Aloes  in  hot  water  yields,  with  a  concentrated  solution  of  sodium  borate,  a 

mixture  having  a  greenish  fluorescence. 
If  to  5  Gm.  of  Aloes  fiO  Cc.  of  boiling  water  be  added,  a  nearly  clear  .solution  should  be 

obtained,  from  which  not  more  than  2  (Jm.  should  sei)arate  on  cooling. 
Impurities  and  Test  for  Impurities. — (rum,  <h\rtrin,  mid  iimnjanif  impuriitcH.   If  to  1  Gm. 

of  Aloes  5  Cc.  of  Alcohol  be  addc<l,  and  the  mixture  gently  heated,  a  nearly  clear  solution 

should  be  obtained  after  cooling  the  liquid. 

Uses. — Aloes  is  cathartic  and  emmenagogue.  Dose,  four  to  twenty 
grains  (0.25  to  1.3  Gm.). 

Official  Preparations 

E.xtractum  Aloes         Made  by  dissolving  aloes  in   boiling  water,  cooling,  decanting,  straining. 
Extract  of  Aloes         and  evaporating  (see  page  441).     Dose,  two  to  ten  grains  (0.125  to  0.6 
Gm.) 

Aloe  Purificata  See  next  article 

Purified  Aloes 

ALOE  PURIFICATA.   U.S.    Purified  Aloes 

Metric  Old  form 

•Aloes 1000  Qm.  16  oz.  av. 

Alcohol 200  Cc.  3  fl.  07.. 

Heat  tlie  Alotvs,  by  nutans  of  a  water-bath,  until  it  is  completely 
m('lt4Ml.  Th«'ii  add  tlie  Alcohol,  and,  having  stirred  the  mixture 
thoroughly,  strain  it  throngh  a  No.  (>0  sieve,  which  has  just  been 
di])lM'd  intx)  boiling  wa1<'r.  ICvaporate  the  strained  mixture  by  means 
of  a  water-bath,  <<)nstantly  stirring,  until  a  thread  of  the  nuuss  be- 
conif's  britth^  on  cooling.  I^a-stly,  hicak  the  i>ioduct,  wlien  cold,  into 
pieces  of  a  convenient  size,  and  keep  it  in  well  stopi)ered  bottles. 

Official  Description.— I'urilied  Aloes  is  in  irregular,  brittle  piece.s  of  a  dull  brown  or  reddish- 
brown  color,  and  having  the  peculiar  odor  of  Aloes.  It  is  almost  entirely  soluble  in 
Bjcohol. 
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Aloes,  owing  to  its  method  of  preparation,  always  contains  mechani- 
cal impurities, — ssind,  earth,  cliips,  etc.  Alcohol  reduces  the  con- 
sistency of  the  melted  aloes  so  that  it  can  be  strained,  and  it  is  easily 
evaporated  afterwards. 

Uses. — Purified  aloes  is  used  as  a  ])urgative  in  doses  of  five  to  fif- 
teen grains  (0.3  to  1  Gm. ),  and  as  an  ingredient  in  compound  extract 
of  colocynth,  compound  pills  of  rhubarb,  aud  compound  tincture  of 
benzoin,  and  is  also  used  in  the  following  : 

Official   Preparations 

Tinctura  Aloes  Made   by   macerating   100   Gm.    of   purified   aloes    and   200 

Tincture  of  Aloes  Gm.  of  powdered  glycyrrhiza  in  sufficient  diluted  alcohol 

to  make  1000  Cc.  (see  page  .343).      Dose,  thirty  minims  to 
four  fluidrachins  (2  to  16  Cc.) 
Tinctura  Aloes  et  MyrrhiB  Made  by  macerating  100  Gm.  each  of  purified  aloe.s,  myrrh, 

Tincture  of  Aloes  and  Myrrh        and  glycyrrhiza  in  a  menstruum  of  3  parts  of  alcohol  and 

1  part  of  water  (see  page  343).     Dose,  thirty  minims  to 
two  fluidrachms  (2  to  8  Co.) 
Pilulae  Aloes  Each  pill  contains  2  grains  each  of  purified  aloes  and  soap 

Pills  of  Aloes 
Pilulae  Aloes  et  Ferri  Each  pill  contains  about  1  grain  each  of  purified  aloes,  ex- 

Pills  of  Aloes  and  Iron  siccated  ferrous  sulphate,  and  aromatic  powder,  with  suflS- 

cient  confection  of  rose 
Pilulae  Aloes  et  Mastiches  Each   pill  contains  about  2  grains  of  purified  aloes,  and  J 

Pills  of  Aloes  and  Mastic  grain  each  of  ma:5tic  and  red  rose 

Pilulae  Aloes  et  Myrrhse  Each  pill  contains  about  2  grains  of  purified  aloes,  1  grain 

Pills  of  Aloes  and  Myrrh  of  myrrh,  and  i  grain  of  aromatic  powder 

ALOINUM.  U.S.     Aloin 

A  neutral  principle  obtained  from  Aloes,  varying  more  or  less  in  chemical  com- 
position and  physical  properties  according  to  the  source  from  which  it  is  obtained. 
Chiefly  prepared  from  Curasao  Aloes. 

Aloin  is  usually  made  by  dissolving  1  part  of  Curasao  or  Barba- 
does  Aloes  in  10  parts  of  boiling  water  acidulated  with  hytb'ochloric 
acid,  and  after  cooling,  the  litjuid  is  decanted  from  the  resinous 
matter,  evaporated  to  about  2  parts,  and  set  aside  two  weeks  for 
crystals  to  form.  The  crystals  are  washed  with  acetic  ether  and 
dried.  Socaloin  and  nataloin  are  not  often  found  in  commerce  as  the 
aloes  from  which  they  would  be  prepared  are  both  scarce  and  the 
products  would  be  expensive  (see  page  908). 

Official  Description. — \  micro-crystalline  pow<ler  or  minute  acicular  crystals,  lemon-yellow 
to  diirk  vollow  in  color.  It  is  slightly  hygroscopic,  the  air-dried  powder  yielding  1 
inolcculc  of  wiitiT  of  crystallization  at  100°  C.  (212°  F.). 
Odor,  Taste,  and  Reaction. — Slight  odor  of  aloes  and  an  intensely  bitter  taste  ;  neutral  re- 
action. 
Solubility  of  Aloin  from  Curacao  Aloes. —  Tracer.  Aloin  from  Curasao  Aloes  is  almost 
CDinpletcly   soluble   in    TJd   parts  of  water. 

Al<-(ih<il.     Almost  completely  soluble  in  15  parts. 

Oihir  no/rrntx.     Almost  Completely  soluble  in  55  parts  of  acetone. 
Tests  for  Identity. — When  ignited,  it  is  consumed  without  leaving  a  residue. 

Aloin  dissolves  in  water,  forming  a  yellow  solution,  turns  brown  on  standing,  and  hw  an 
intensely  bitter  taste. 

Ammonia  water  and  alkali-solutions  dissolve  Aloin,  forming  a  yellow  solution,  soon  turn- 
ing red  and  exhibiting  a  greenish-red  fluorescence. 

Nitric  Acid  dissolves  Aloin  from  Curafao  .\loes,  forming  a  cherrj'-red  solution  (distinction 
from  Ndtaloiii,  Socdlohi,  and  Capii/nin). 

Aloin,  when  added  to  alkaline  solutions,  is  rapidly  decomposed,  but  if  mixed  with  acid 
solutions,  decomposition  is  slower,  .\loin  adtlcd  in  minute  quantity  to  concentrated 
sulphuric  acid  forms  a  yellowish-red  solution  which,  upon  the  addition  of  a  small  crystal 
of  potassium  dichromate,  changes  to  an  olive-green,  then  to  a  dark  green,  and  finally,  on 
standing,  to  a  blue.  If  a  largo  amount  of  potassium  dichromate  be  uscil,  the  yellowish- 
red  solution  first  turns  purple,  then  brown,  and  finally  green.     Bromine  water  added  to 
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the  aqueous  solution  of  Aloin  produces  a  pink  color,  (lold  chloride  T.S.,  when  added 
to  an  aqueous  solution  of  Aloin,  turns  it  carmine-red,  changing  later  to  violet.  A  drop 
of  ferric  chloride  T.S.  added  to  an  alcoholic  solution  of  Aloin  produces  a  brownish-green 
color. 
If  to  a  dilute  aqueous  solution  of  Aloin  obtained  from  Curaf  ao  Aloes,  1  drop  of  copper 
sulphate  T.S.  be  added,  a  bright  yellow  color  will  be  produced  ;  upon  adding  a  few  drops 
of  a  concentrated  solution  of  sodium  chloride,  the  liquid  will  acquire  a  red  color,  and 
upon  the  further  addition  of  a  little  alcohol  the  color  will  be  changed  to  violet  (distinc- 
tion from  \ntnloiii  and  Ciipa/oiii). 
Impurity  and  Test.— Limit  of  cn,,,ilin.  On  shaking  1  Gm.  of  Aloin  with  10  Cc.  of  benzene 
for  one  minute  and  filtering,  the  filtrate  should  not  impart  more  than  a  faint  pink  color 
to  an  equal  volume  of  ammonia  water  (5  percent.),  when  shaken  with  it. 

Uses — Aloin  is  used  as  a  cathartic,  in  doses  of  two  grains  (0.125 
Gm.),  The  laxative  dose  is  one-quarter  to  one  grain  (0.015  to  0.065 
Gui.J. 

COLOCYNTHIS.  U.S.    Colocynth 

[BnTKR  Apple] 

The  peeled  dried  fruit  of  CItrullus  Colon/ntJiis  Schrader  (Fam.  Cucurbit aceir') . 

Globular,  from  5  to  10  Cm.  in  diameter,  white  or  yellowish-white,  light,  spongy, 
separable  longitudinally  into  three  carpels,  each  containing  near  the  outer  surface 
numerous  ovoid,  compressed,  whitish  or  light  brown  seeds  ;  odor  slight ;  taste 
intensely  bitter.     The  seeds  should  be  separated  and  rejected. 

Colocynth  contains  colocynthin,  C5eH84023,  colocynthitm,  gum,  resin, 
etc.  Colocynthin  is  a  very  bitter  glucoside,  splitting  under  the  action 
of  diluted  acids  into  colocynthein  and  grape  sugar.  The  seeds  should 
be  rejected.  Colocynth  is  a  hydragogue  cathartic.  Dose,  one  to  five 
grains  (0.065  to  0.3  Gm.). 

Official  Preparations 

Extractum  Colocynthidis  Made  by  percolating  colocynth  with  diluted  alcohol, 

Extract  of  Colocynth  distilling  oft'  the  alcohol,  evaporating  the  residue  to 

dryness,  and  reducing  the  dry  mass  to  powder  (see 
page444).     Dose,  one-half  grain  (O.O.*?  (Jm.) 
Extractum  Colocynthidi.^  Compositum     160  Gm.  of  extract  of  colocynth  ;  500  Gm.  of  purified 
Compound  Extract  of  Colocynth  aloes  ;  60  (Jm.  of  cardamom  ;  140  (thi.  each  of  resin 

of  scamraony  and  soap;  100  Cc.  of  alcohol  (see  page 
444).     Dose,  five  grains  (0.3  Gm.) 

ELATERINUM.  U.S.    Elaterin 
C20II28O5  =  345.60 

A  neutral  principle  obtained  from  elateriuin,  a  substance  deposited  by  the  juice 
of  the  fruit  of  I-Jchnllijim  Elaterium  (Linn6)  A.  Richard  (Fam.  Currurhitnrr.r) . 

Preparation. — It  may  be  made  by  evaporating  an  alcoholic  tincture 
of  elaterium  to  the  consistence  of  thin  oil,  and  throw  ing  the  residue 
while  yet  warm  into  a  weak  boiling  solution  of  potassium  hydroxide. 
Th(?  ])otassiuin  hydroxide  holds  the  green  resin  in  s<»Inlion,  and  the 
e|;itei-in  erystalli/.es  as  the  li(|Uor  cools.  Or  i1  may  be  made  by  ex- 
hausting elalerinin  wilh  eidorolorni,  and  adding  etiier  to  the  solution, 
which  ])i-eei])itat«'S  the  elaterin. 

E/afrriuv). — \\'hen  the  fruit  of  the  s(|uiiting  cucumber  is  slicedand 
placed  upon  a  sieve,  a  ])erfectly  linipitl  and  colorless  juice  ilows  out, 
which  soon  becomes  turbi<l,  and  in  the  course  of  a  few  h(mi"s  begins 
to  deposit  a  wdiment.  This,  when  collected  and  carefully  dried,  is 
very  light  and  pulverulent,  of  a  yellowish  white  color,  slightly  tinged 
with  green,  and  is  called  elaterium.  The  yield  is  small, — only  six 
grains  from  forty  cucumbers, — but  the  elaterium  is  very  powerful, 
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one-eighth  of  u  grain  purging  violently.  Commercial  elaterium  is 
not  usually  made  in  this  way,  but  by  expression  or  other  processes, 
whereby  the  yield  is  increased.     This  elaterium  is,  of  course,  weaker. 

Official  Description. — Minute,  white,  hexagunal  scales  or  prismatic  crystals;  permanent  in 

the  air,  unci  containing  no  water  of  crystallization. 
Odor,  Taste,  and  Reaction. — Without  odor;  slightly  acrid,  bitter  taste  ;  neutral  reaction. 
Solubility.—  Watt-r.      Innoluble. 

Alrohol.     In  202  parts  at  20°  C.  (77°  F.)  and  in  75  parts  at  60°  C.  (140°  F.). 

Other  Mo/rinitx.     In  318  parts  of  ether,  22  parts  of  chloroform,  272  parts  of  benzene,  and  200 

parts  of  ainyl  alcohol  at  25°  (J.  (77°  F.). 
Tests  for  Identity.— When  heated  to  190°  C.  (374°  F.)  it  turns  yellow,  and  at  216°  C.  (420.80 

P.)  it  melts,  forming  a  yellowish-brown  liquid.     On  ignition,  it  is  consumed  without 

leaving  any  residue. 
Sulphuric  acid  colors  it  yellow,  the  color  changing  gradually  to  scarlet. 
Sulphuric  acid  containing  a  trace  of  ammonium  vanadate  produces  a  blue  color,  changing 

to  green  and  then  to  brown. 
Sulphuric  acid  containing  a  drop  of  formaldehyde  gives  a  brown  color. 
Sulphuric  acid  containing  a  trace  of  pota.ssium  dichromate  produces  an  olive-green  color, 

gradually  turning  darker. 
If  a  crj'stal  of  Elaterin  be  added  to  a  little  hydrochloric  acid,  and  this  evaporated  to  dry- 
ness, the  residue  washed  with  hot  water,  and  afterwards  treated  with  sulphuric  acid,  a 

brownish-red  (amaranth)  color  will  be  produced. 
impurity  and  Test. — Abnence  of,  and  difference  from,  alkaloids.     An  alcoholic  solution  of 

Elaterin  should  not  be  precipitated  by  tannic  acid  T.S.,  mercuric  chloride  T.S.,  or  platinic 

chloride  T.S. 

Uses. — Elaterin  is  the  purgative  principle  of  elaterium.  The  dose 
is  one-tenth  of  a  grain  (0.005  Gm. ). 

Official  Preparation 

Trituratio  Elaterini  10  Gm.  of  elaterin  are  rubbed  with  90  Gm.  of  sugar  of  milk.    Dose, 

Trituration  of  Elaterin         one-half  grain  (0.03  Gm.) 

Unofficial  Drugs  containing  Cathartic  Principles 

Bryonia  The   root  of  liryimia  tdlxi,  and   of   Bryonia   dioica   Linn6  (Fam.    Cucur- 

( Bryony).  bitacece).     It  contains  a  glucoside,  bryonin,  resin,  starch,  etc.,  and  is 

U.S.  P.   1890  used  as  a  hydragogue  cathartic  in  doses  of  twenty  grains  (1.3  Gm.) 

Colutea  The  leaves  of  6't(/«f«a  a/-6oce«ceH«  Linne  (Fam.  Leyuminomt).    It  is  slightly 

Bladder  Senna  purgative   and    is   used    chiefly    in    domestic    treatment,    in    infusions 

(5ito0i) 
Juglans  The  bark  of  the  root  of  Juyluim  cinerea  Linne  (Fam.  Jnylandarett),  col- 

(Butternut).  lected  in  autumn.     It  contains  niicin,  fixed  oil,  volatile  oil,  tannin,  etc., 

U.  S.  P.   1890  and  is  cathartic  and  tonic  in  sixty  grain  doses  (4  (ira.) 

Kainala  The    glands    and    hairs    from     the    capsules    of    Mallntwi    philippinenait 

(Kottlera).  (Lamarck)   Mueller  Arg.  (Fam.  Enphnrbiavrit).     It  contains  mttlerin, 

U.S.  P.   1890  resins,  coloring  matter,  etc.     Used  as  a  tajnifuge  and  purgative  in  doses 

of  one  to  three  drachms  (4  to  12  Gm.)  suspendeil  in  mucilage  or  syrup 
Uumex  The  root  of  Jiumew  <:rinpuH  Linn^,   and  of  some  other  species  of  Humex 

(Yellow  Dock).         (Fwca.  Potyyonaceie).  It  contains  chrysophanic acid  (/•mhiiVi'm),  mucilage, 
U.  S.  P.  1890         tannin,  etc.     Said  to  be  tonic,  alterative,  and  astringent.     Dose,  sixty 
grains  (4  Gm.) 

Drugs  containing  Astringent  Principles,  and    their  Preparations 

OALLA.   U.S.     Nutgall 

An  excrescence  on  Quercus  infectoria  Olivier  (Fam.  Cujndiferx) ,  caused  by  the 
punctures  and  deposited  ova  of  Ci/iii/is  tinrtoria  Olivier. 

Subglobiilar,  1  to  2  Cm.  in  diaiiieter,  externally  blackish  olive-nreen  or  black- 
ish-gray, more  or  less  tuberculated  above,  the  ba.sal  portion  nearly  smooth  and 
contracted  mto  a  short  stalk,  sometimes  with  a  perforation  on  one  sitle  ;  heavv  ; 
fracture  horny,  yellowish  or  grayish  ;  in  the  centre  a  cavity  contixining  either  the 
partly  developed  insect,  or  pulverulent  remains  left  by  it  ;  nearly  ino<lorous  ; 
taste  strongly  astringent. 

Nutgall  contains  about  50  percent,  of  tannin,  2  percent,  of  gallic 
acid,  sugar,  gum,  resin,  and  starch. 

Uses. — It  is  astringent.    Dose,  eight  to  fifteen  grains  (0.5  to  1  Gm.). 
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Official  Preparations 

Tinctura  Gallae  Made  by  percolating  200  Om.  of  powdered  nutgall  with  a  menstruum 

Tincture  of  Nutgall  of  900  Cc.  of  alcohol  and  100  Cc.  of  glycerin  to  obtain  1000  Cc.  (se* 

page  351).     Dose,  one  fluidrachm  (4  Cc.) 

Unguentum  Gallae  Made  by  rubbing  20  Gm.  of  finely  powdered  nutgall  with  80  Gm.  of 

Nutgall  Ointment  ointment.     (See  Unguenta) 

ACIDUM  TANNICUM.  U.S.    Tannic  Acid 
HC14H9O9  =  319.66 
[Gallotannic  Acid       Tannin] 
A  monobasic  organic  acid  [CisHbOv.COOH],  obtained  from  nutgall. 

Preparation. — Tannic  acid,  or  Tannin,  may  be  made  by  the  modi- 
fication of  Leconnet's  method,  which  was  formerly  official,  as  follows  : 

Take  of  Xutgall,  in  fine  powder.  Ether,  each,  a  sufficient  quantity. 
Expose  the  Nutgall  to  a  damp  atmosphere  for  twenty-four  hours,  and 
then  mix  it  with  sufficient  Ether,  previously  washed  with  water,  to 
form  a  soft  pa-ste.  Set  this  aside,  covered  closely,  for  six  hours  ;  then, 
having  quickly  enveloped  it  in  a  close  canvas  cloth,  express  it  power- 
fully between  tinned  plates,  so  as  to  obtain  the  liquid  portion. 
Reduce  the  resulting  cake  to  powder,  and  mix  it  with  sufficient 
Ether,  shaken  with  one-sixteenth  of  its  bulk  of  water,  to  form  again 
a  soft  paste,  and  express  as  before.  Mix  the  liquids,  and  allow  the 
mixture  to  evaporate  spontaneously  until  it  assumes  a  syrupy  con- 
sistence ;  then  spread  it  on  glavSS  or  tinned  plates,  and  dry  it  quickly 
in  a  drying  closet.  Lastly,  remove  the  dry  residue  from  the  plates 
with  a  spatula,  and  keep  it  in  a  well  stoppered  bottle. 

The  explanation  of  this  process  is  that  water  and  ether  form  a  solu- 
ble compound  with  tannic  acid,  which  may  be  separated  from  the 
nutgall  residue  by  expression  ;  then,  by  exposing  the  thick  solution 
to  heat,  the  ether  and  water  are  evaporated,  leaving  the  tannic  acid 
in  soft,  cellular,  friable  scales  upon  the  plates. 

Official  Description. — A  light  yellowish,  amorphous  powder,  gradually  turning  darker  when 
exposeil  to  iiir  jiiid    light,  usually  cohering  in  the  form  of  glistening  scales  or  spongy 

niMSSCH. 

Odor,  Taste,  and  Reaction. — Odorless,  or  having  a  faint,  characteristic  odor  ;  strongly  astrin- 
gent taste ;  lund  reaction. 
Solubility. —  W'ntrr.     Very  soluble  at  25°  C.  (77°  F.)  ;  very  soluble  in  boiling  water. 
Alcohol.     Very  soluble  at  2r)°  <'.  (77°  P.)  ;  very  soluble  in  boiling  alcohol. 
Oilier  HolrenlH.     Very  soluble  in  about   1    part  of  glycerin,  with   the  iipjilication  of  a  mod- 
erate hcdt  ;   iilinost  insoluble  in  iihsolute  ether,  cliloroforu),  benzene,  or  petroleum  benzin. 
Tests  for  Identity. — When  hcate<l  on  platinum  foil,  the  Acid  is  gradually  consumed,  leaving 
not  more  ttiiin  0.6  percent,  of  ash. 
The  addition   of  a   small   quantity  of  ferric   chloride   T.S.  to  an   aqueous  solution  of  the 

Acid  y)roduccs  a  bluish-black  color  or  precijiitatc. 
On  adding  toan  aqueous  solution  (1    in   100)  of  Tannic  Acid  a  small  quantity  of  calcium 
hydroxide  T.S. ,  a  pale  bluish-white,  floeeulent  precipitate   is  produced  which  is  not  dis- 
solved on  shaking  (dilference  from  i/<illir  ariil),  and  which  becomes  more  eojiious  and  of  a 
deeper  blue  by  the  addition  of  a   moderate  excess  of  ralcium   hydroxide  T.S.,  while  a 
large  excess  of  the  latter  imparts  a  pale  pinkish  tint  to  the  solution. 
The  aqueous  solution  of  the  .Acid  produces  precipitates  with  most  alkaloids  and  glucosides, 
and  with  test  solutions  of  gelatin,  iilliiiinin,  and  starch  (distincti(m  from  ifullir  nritl). 
Impurities  and  Tests  for  Impurities. —  (linn  or  il,-.,irin.     If  2  (Jm.  of  Tannic  Acid  be  dis- 
solved in  10  Cc.  of  t>oiling  water,  iin<l  the  liqui<l  allowed  to  cool,  no   turbidity  should  be 
j>ro<luccd  on  diluting  h  Cc.  of  the  solution  with  10  ("c.  of  alcohol. 
JictinouK  HuhHlnnrm.     Or  with  10  Cc.  of  water. 

Uses. — Tannic  acid  is  ])owcrfnlly  itstringcnt,  in  dosCvS  of  throe  to 
t«'M  grains  (0.2  to  O.i;  (Jm.  ).      Its  solution   in   glyt'crin    is  a  vahiable 
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liquid  form  of  admiiiistration.     It  is  an  ingredient  in  styptic  collodion, 
and  in  the  following  : 

Official  Preparations 

Glyceritum  Acidi  Tanniei  20  (!in.  of  tannic:  acid,  80  (im.  of  glycerin.     Dissolve  (see  page 

Glycerito  of  Tanniu  Acid  .307).     J'o.se,  ten  to  forty  minims  (0.6  to  2.6  Cc.) 

Unguentuin  Acidi  Tanniei  Made  by  di.ssolving  211  <iui.  of  tannic  acid  in  20  (Jni.  of  glycerin, 

Ointment  of  Tannic  Acid  and  rubbing  the  solution  with  GO  Gm.  of  ointment.  (See  Un- 
guenta) 

Trochisoi  Acidi  Tanniei  Each  troche  contains  about  one   grain    of  tannic   acid.     (See 

Troches  of  Tannic  Acid  Trochisci) 

ACIDUM   GALLICUM.  U.S.     Gallic  Acid 

HC7H5O5  +  H2O  =  186.65 

An  organic  acid  [CeH2(0H)3.C00II  +  H2O],  usually  prepared  from  tannic 
acid. 

Preparation. — The  former  official  process  may  be  used  for  making 
gallic  acid.  Take  of  Nutgall,  in  the  fine  powder,  36  oz.  ;  Purified 
Animal  Charcoal,  Distilled  Water,  each,  a  sufficient  quantity.  Mix 
the  Nutgall  with  sufficient  Distilled  Water  to  form  a  thin  paste,  and 
expose  the  mixture  to  the  air,  in  a  shallow  glass  or  porcelain  vessel,  in  a 
warm  place,  for  a  month,  occasionally  stirring  it  with  a  glass  rod,  and 
adding  from  time  to  time  sufficient  Distilled  Water  to  preserve  the 
semifluid  consistence.  Then  submit  the  paste  to  expre&sion,  and,  re- 
jecting the  expressed  liquor,  boil  the  residue  in  8  pints  of  Distilled 
'^Vater  for  a  few  minutes,  and  filter  while  hot  through  Purified 
Animal  Charcoal.  Set  the  liquid  aside  that  crystals  may  form,  and 
dry  them  on  bibulous  paper.  If  the  crystals  be  not  sufficiently  free 
from  color,  they  may  be  purified  by  dissolving  them  in  boiling  Dis- 
tilled Water,  filtering  through  a  fresh  portion  of  Purified  Animal 
Charcoal,  and  again  crystallizing.  Gallic  acid  may  be  prepared  syn- 
thetically. It  is  closely  related  to  tannic  acid,  and  both  are  usually 
found  together  in  the  same  islants. 

Official  Description. — AVhite,  or   palo   fawn-colored,  silky,  interlaced   needles,    or   triclinio 
jirisiiis  ;  iieniianent  in  the  air. 

Odor,  Taste,  and  Reaction. — Odorless ;  an  astringent  and  slightly  acidulous  taste  ;  acid  re- 
act ion. 

Solubility.—  \\'<,trr.     In  from  S."?  to  86  parts  at  2^>°  C.  (77°  F.)  ;  in  .S  parts  of  boiling  water. 
Alci.hol.     In  4.14  parts  at  25°  C.  (77°  V.)  ;  in  1  part  of  boiling  alcohol. 
Olhir  siilri'iits.     In  40  jiarts  of  ether  and  in  12  parts  of  glycerin  ;  very  slightly  soluble  in 
chlorofonii,  benzene,  or  petroleum  benzin. 

Tests  for  Identity.— When  heated  at  100°  C.  (212°  F.),  the  Acid  loses  its  water  of  crystal- 
lization (nearly  9.58  percent.).     At  about  200°  C.  (392°  F.)  it  begins  to  melt,  and"  at  a 
higher  temperature  it  is  gradually  decomposed.     At  a  low  red  heat  it  is  consumed  with- 
out leaving  a  residue. 
If  5  Cc.  of  a  cold  saturated  aqueous  solution  of  the  Acid  be  treated,  in  a  watch-gla^is,  with 
6  drops  of  sodium  hydroxiile  T.S.,  the  liquid  will  gradually  acquire  a  deep  green  color, 
which  is  changed  to  reddish  or  browni.th-red  by  acids. 
Gallic  Acid  neither  colors  nor  precipitates  pure  ferrous  salts,  but  forma  a  bluish-black  pre- 
cipitate with  ferric  salts. 
On  adding  to  a  cold  saturated  aqueous  solution  of  (iallic  Acid  some  calcium  hydroxide  T.S., 
a  bluish-white  precijjitate  will  form,  where  the  tost  solution  is  temporarilyin  excess,  and 
will  disappear  on  shaking.     When  the  tc-^t  solution  has  been  added  in  excess,  the  pre- 
cipitate no  longer  dissolves,  and  the  liquid  aoiuires  a  tint  which  is  blue  bv  reHccte<l  and 
green  by  transmitted  light,  and  becomes  pink  on  the  addition  of  a  large  excess  of  calcium 
hydroxide  T.S.  (distinction  from  txiiitir  dcitl). 

Impurity  and  Test.— />//.  r.  iu«/Vo;„.  „»,/  „/.«.■»<•(■ .,/',  tannic  acid.     An  aqueous  solution  of  the 
Acid  should  not  precipitate  alkaloids,  gelatin  t.S.,  albumin  T.S.,  or  starch  T.S. 

Uses — Gallic  acid  is  astringent.  Dose,  five  to  fifteen  gniius  (0.3  to 
1  Gm. ).  o  ,  6  V 

68 


914         DRUGS  CONTAINING  ASTRINGENT  PRINCIPLES,  ETC. 

PYROQALLOL.  U.S.    Pyrogallol 

CeHeOs  =  125.10 

[Pyrogallic  Acid] 

A  triatomic  phenol  [CeH3(0H)3  1:2:3],  obtained  chiefly  by  carefully  heating 
gallic  acid.    Pyrogallol  should  be  kept  in  dark  amber-colored  bottles. 

Wlieu  gallic  acid  is  sublimed,  it  is  converted  by  the  heat  into  pyro- 
gallol and  carbon  dioxide. 

C7He06  ^  CeHeOs  -\-  CO2 

Gallic  Acid  Pyrogallol  Carbon 

Dioxide 

Official  Description. — Lij^ht,  white  laminae  or  fine  needles,  acquiring  a  grayish  tint  on  ex- 

jiiisure  to  iiir  aud  light. 
Odor,  Taste,  and  Reaction. — Odorless  ;  bitter  taste.     The  freshly  prepared  aqueous  solution 
is  neutral  to  litmus  paper  and  colorless,  but  gradually  acquires  by  exposure  to  the  air  a 
brown  color  and  an  acid  reaction,  due  to  absorption  of  oxygen;  the  absorption  of  oxygen 
and  change  of  color  take  place  very  rapidly  if  the  solution  contains  nn  alkali  hydroxide. 
Solubility. —  Water.     In  1.6  parts  at  25°  C.  (77°  F.)  ;  very  soluble  in  boiling  water. 
Alcohol.     In  1  part  at  25°  C.  (77°  F.) ;   very  soluble  in  boiling  alcohol. 
Other  solrents.     In  1.1  parts  of  ether  at  25°  C.  (77°  F.). 
Tests  for  Identity.— When    heated  to  132°  C.   (269.6°  F.)    Pyrogallol    melts   and   sublimes 
unchanged.     When  ignited  it  is  consumed,  leaving  no  residue. 
The  aqueous  solution  of  Pyrogallol  (1  in  10)  reduces  solutions  of  the  salts  of  silver,  gold, 

and  mercury  even  in  the  cold. 
When  freshly  prepared,  1  Cc.  of  the  aqueous  solution  (1  in  20)  is  colored  brownish-red  by 
a  few  drops  of  ferric  chloride  T.S.  and  this  color  is  changed  to  deep  bluish-black  on  the 
addition  of  one  or  two  drops  of  ammonia  water.    A  bluish-black  color  is  also  produced  in 
the  aqueous  solution  of  Pyrogallol  by  freshly  prepared  ferrous  sulphate  T.S. 

Uses — Pyrogallol  is  used  in  the  form  of  ointment  in  the  treatment 
of  psoriasis,  although  its  use  is  not  w  ithout  danger ;  it  is  also  em- 
ployed in  photography. 

QAMBIR.  U.S.    Gambir 
[To  replace  Catechi',  Pharm.  1890    Pale  Catechu] 

An  extract  prepared  from  the  leaves  and  twigs  of  Ouronparia  Gambir  (Hunter) 
Baillon  (Fam.  Rubiacex) . 

Irregular  masses,  or  cubes  about  25  Mm.  in  diameter  ;  externally  reddish-brown, 
pale  brownish-gray,  or  light  brown  ;  fracture  dull-earthy,  friable,  crystalline  ; 
inodorous,  bitterish,  very  astringent,  with  a  sweetish  after-taste  ;  free  from  starch. 

Not  less  than  70  percent,  should  be  soluble  in  alcohol  ;  when  incinerated, 
Gambir  should  not  yield  more  than  5  percent,  ol  ash. 

Gambir  was  introduced  into  the  U.  S.  P.  (8th  Eev. )  to  replace 
catechu,  because  the  former  can  be  obtained  in  commerce  much 
more  uniform  in  quality.  It  contains  catechutannic  acid,  a  peculiar 
form  of  tannin,  which  is  insoluble  in  ether  aud  turns  greenish-black 
with  ferric  .salts.  Catechin  and  catechol  are  also  inesent.  Owing  to 
the  decomiKwition  of  the  tannic  acid,  the  licjuid  preparations  often 
gelatinize. 

Uses. — It  is  astringent  and  tonic.     Dose,  fifteen  grains  (1  Gm.). 

Official  Preparations 

Tinctura  Gambir  Coroposita  .Miidr  by  inin'tTiitiiii;  .')0  (iiii.  of  gambir  ami  25  (Im.  of  Sai- 

Compound  Tincture  of  (Jambir         gon  cinnauKin  with  750  Cc.  of  dilutocl  nlcDbid  for  48  hours, 

fiHoring,  and   adding  enough  menstruum   to  make  1000 
Cc.  (sec  jmge  ,'?52).       Dose,  one  to  four  fluidrachms  (4  to 
IBCc.) 
Trochisci  Qambir  Each  troche  contains  about  1  grain  of  gambir 

Troches  of  Onmbir 
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KINO.  U.S.     Kino 

The  inspissated  juice  of  I'lrrocarpva  MarKupiiim  Roxburgh  (F'am.  Lrguminoxfr). 

Small,  angular,  dark  red,  shining  pieces,  brittle,  in  thin  layers  ruby-red  and 

transparent ;  inodorous,  very  astringent,  and  sweetish,  tingeing  the  saliva  deep-red. 

Soluble  in  alcohol,  nearly  insoluble  in  ether,  and  slowly  soluble  in  cold  water. 

Kino  contains  Icinotannic  acid,  pyrocatechin,  kino  red,  kinoin, 
pim,  etc.  Owing  to  the  decomposition  of  the  kiiiotannic  acid,  the 
liquid  preparations,  if  not  protected,  frequently  gelatinize.  Tincture 
of  kino  (U.  S.  P.  8th  Kev. ),  is  heated  to  destroy  an  enzyme  which  it 
is  said  induces  gelatinization  by  aiding  in  the  decomposition  of  the 
kinotannic  acid. 

Uses. — Kino  is  astringent  and  tonic.     Dose,  five  to  twenty  grains 

(0.3  to  1.3  Gm.). 

Official  Preparation 

Tinctura  Kino  Made  by  triturating  50  Gm.  of  kino  and  10  Gm.  of  purified  talc  with  suffi- 

Tincture  of  Kino  cient  of  a  mixture  of  150  Cc.  of  glycerin  and  200  Cc.  of  water  to  pro- 
duce a  thin,  smooth  magma,  heating,  cooling,  and  restoring  the  original 
weight  with  water,  adding  650  Cc.  of  alcohol,  filtering,  and  adding  suf- 
ficient alcohol  to  make  1000  Cc.  of  tincture  (see  page  355).  Dose,  one 
fluidrachm  (4  Cc.) 

H/CMATOXYLON.  U.S.     Hematoxylon 

[Logwood] 

The  heart-wood  of  Hxwatoxylon  rampechioniim  Linne  (Fam.  Legumino.'>,r) . 

Usually  in  small  chips,  reddish-brown,  the  freshly  cut  surface  dark  yellowish- 
red  ;  on  transverse  section  the  wood  showing  medullary  rays  which  are  four  cells 
wide  ;  odor  faint,  agreeable  ;  taste  sweetish,  astringent. 

Hematoxylon  imparts  to  water  containing  a  little  acid  a  yellowish  color,  which 
is  changed  to  purple  or  violet-red  by  alkalies. 

When  the  surface  has  a  greenish"  metallic  lustre,  the  wood  has  undergone  fer- 
mentation and  should  be  rejected. 

Logwood  contains  hematoxylin,  Ci6Hi40e,  a  colorless,  sweet  prin- 
ciple, which  is  reddened  upon  exposure  to  light,  and  turned  blackish 
purple  upon  contact  with  alkalies,  yielding  hematein,  CieHiaOe.HaO. 
Hematoxylin  is  used  officially  as  an  indicator.  (See  Hematoxylin 
Test  Solution,  Tests  and  Eeagents. )  It  also  contains  tannin,  resin, 
etc.    It  is  used  largely  in  the  arts  for  dyeing. 

Uses. — Logwood  is  astringent.     Dose,  forty  grains  (2.6  Gm.). 

Official  Preparation 

Extractum  Ilaematoxyli  An  aqueous  extract  made  by  evaporating  the  decoction  (see  page 

Extract  of  Hematoxylon  447).     Dose,  fifteen  grains  (1  Gm.) 

KRAMERIA.  U.S.    Krameria 

[Rhatanv] 

The  dried  root  of  Kmmeria  triamlra  Ruiz  and  Pavon  (Peruvian  Krameria), 
Krnwrriii  Lr'nia  Linne  (Savanilla  Krameria)  or  of  Krameria  argentra  Martins  (Para 
or  Tirazilian  Krameria)   (Fam.  Kntiiiiriaceir). 

Peruvian  Krameria. — R(>()t-l)ranches  several  or  many,  usually  attached  to  a 
short,  hard,  and  woody  tap-root,  which  is  1.5  to  4  Cm.  thick,  roughly  lissured,  and 
supporting  a  knotty,  several  to  many-headed  crown  ;  roots  of  variable  length, 
rarely  exceeding  TiO"  Cm.  and  usually  less' than  1  t'm.  thick,  cylimlrical,  tlexuous 
or  wavy,  very  (lexil)le  ;  externally  light  red-brown,  more  or  ies.>J  niarked  with 
dark,  scaly  patches,  especially  upward,  otherwise  smoothish,  <levoid  of  transverse 
fissures;  fracture  tough  and  s])lint«'ry,  the  pinkish-lirown  bark  occupying  less 
than  one-third  of  the  radius,  the  wood  yellowish  or  pinkish-white,  finely  radiate  ; 
inodorous  and  of  a  verv  astriuirent  taste. 

Savanilla  and  Brazilian  Kramerias. — Branches  usually  occurring  detached 
from  the  tap-root  and  crown,  less  flexuous  than  those  last  described,  externally  of 
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a  pnrpU'-hnnvn  or  chocolate  brown,  and  witli  nuniiToiis  transvetrc  cracks  or  fia- 
sures  ;  fracture  less  tough  than  that  of  Peruvian  Kranieria,  the  hark  and  wood 
both  darker,  the  bark  occupying  two-fifths  or  more  of  the  radius,  the  taste  more 
astringent  than  that  of  Peruvian  Kranieria. 

Kraiueria  contains  about  18  percent,  of  knimcrotannic  acid,  starch, 
ginn.  rliataunic  red,  etc. 

Uses — It  is  a  valuable  astringent.     Dose,  fifteen  grains  (1  Gm.). 

Official  Preparations 

Extractum  Krameriao  An  aqueou.s  extract  made  with  cold  water  (see  page  447).    Do.se, 

Extractor  Krameria  eight  grains    (0.5   dm.).      Used   in  making  Trochisoi    Kra- 

merife.      (See  Trochisci) 

Fluidextractum  Krameriaj         Made  with  diluted  alcohol  (sec  page  403).    Do.«e,  fifteen  minims 

Fluidextract  of  Krameria  (1  Cc).     U.^ed  in  making  Syrupus  Krameri»  (see  page  294) 

Tinctura  Kranieria^  Made  by  percolating  200  (im.  of  krameria  with  sufficient  di- 

Tincture  of  Krameria  luted  alcohol  to  make  1000  Cc.  (see  page  355).      Dose,  one 

fluidrachm  (4  Cc.) 

QUERCUS.  U.  S.    White  Oak 

[QiERCis  Alb.\,  Phar.m.  1S90) 

The  drier]  bark  of  Quercus  alhrt  Linne  (Fam.  ('uptiJifera'),  collected  from  trunks 
or  brandies  ten  to  twenty-five  years  of  age,  and  deprived  of  the  peridenii. 

In  nearly  flat  pieces,  2  to  10  Mm.  thick  ;  externally  light  brown,  becoming 
darker  with  age,  rough-fibrous  ;  fracture  uneven,  coarsely  lilirous  ;  odor  distinct ; 
taste  strongly  astringent ;  not  tingeing  the  saliva  yellow  when  chewed. 

Wliite  oak  is  largely  used  in  tanning  leatlier.  It  contains  about  10 
percent,  of  tannic  acid,  with  quercin,  pectin,  resin,  and  brownish-red 
coloring  matter  (oak  red). 

Uses — It  is  astringent.    Dose,  fifteen  to  thirty  grains  (1  to  2  Gm. ). 

Official  Preparation 

Fluidextractum  Quercus  Made  with  diluted  alcohol,  containing  10  ])ercent.  of  glycerin  (see 

Fluidcxtract  of  Quercus         page  411).     Dose,  fifteen  minims  (1  Cc.) 

ROSA  GALLIC  A.  U.  S.    Red  Rose 

The  dried  petals  of  Rosa  gnllica  Linne  (Fam.  Jiimicc.r),  collected  before  ex- 
panding. 

Usually  in  small  cones,  consisting  of  numerous  imbricated,  roundish,  refuse, 
deep  j)ur])lish-n'il,  yellow-clawed  pi'tals,  having  a  characteristic  odor  and  a  bitter- 
ish, sliglitly  acidulous,  and  distinctly  a.stringent  taste. 

Red  rose  contains  quercitHn  and  qnereitannic  acid.  The  pale  led 
coloring  matter  is  iiuule  bright  I'cd  by  llie  addition  of  snl])liuric  acid. 
Red  ro.sc  is  an  ingredient  in  i)ills  of  aloes  and  mastic,  and  in  the  fol- 
lowing. 

Uses. — It  is  slightly  astringent  and  tonic.  The  infusion  of  red  rose 
is  an  elegant  vehicle  for  many  substances.     (See  Part  V. ) 

Official  Preparations 

Fluidextractum  Rosa^         Made  with  dilut(<il  alcoli"!   cmitiiining  10  percent,  of  glycerin  (see 
Fluidcxtract  of  IJoso  page  414).     Itosr,  thirty  niitiims  (2  (i\).      \'x('i\  to  make  syrup  of 

rose  (sec  page  2U6)  and  honey  of  rose  (see  page  300) 
Mel  Rosfc  Made  hy  mixing  the  fluidcxtract  with  clarified  honey  (sec  page  300). 

Honey  of  Rose  I'sed  a,'<  a  flavor 

Confcctio  RosiB  Made  hy  mixing  SO  Gm.  of  red  rose,  640  Om.  of  sugar,  120  Gm.  of 

Confection  of  Rose  clarKicil  honey,  and  160  Cc.  of  stronger  rose  water.     Used  as   an 

excijiient 
Syrupus  Roeee  Made  hy  mixing  125  Cc.  fluidextract  of  rose  with  300  Cc.  of  water, 

Syrup  of  Rose  adding    10  Cc.  of  diluted  sulphuric  acid,  filtering,  dissolving   750 

Gm.  of  sugar  in  filtrate,  and  adding  water  to  make  1000  Cc.  (see 
page  296).     Used  as  a  flavor 
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OLEUM   ROS/C.  U.S.    Oil  of  Rose 

A  volatile  oil  distilled  from  the  frash  flowers  of  Jiom  dammcma  Mueller  (Fam. 
Roiocex),  having,  when  a-sKuyed  by  the  process  given  below,  a  saponitif^tion  value 
of  not  less  than  10  nor  more  than  17.  It  should  be  kept  in  well-st<jppered,  amber- 
colored  vials,  in  a  cool  place,  protected  from  light.  W  hen  dispensed,  it  should  be 
completely  liquefied  by  warming,  if  necessary,  and  well  mixed  by  agitation. 

I 

Oil  of  rose  is  made  in  Turkey  by  distillation.  It  is  used  solely  as 
a  perfume  or  flavor. 

Official  Description.— A  pule  yellowish,  transparent  liquid. 

Odor  and  Taste.— Strong,  i'ragnmt  odor  of  rose;  mild,  slightly  sweetish  taste. 

Specific  Gravity.- 0.855  to  0.865  at  25°  C.  (77°  F.). 

Solubility. — Alrohnl.  The  addition  of  70  percent,  alcohol  precipitates  the  paraflBn  hydrocar- 
bons of  the  Oil,  but  forms  a  clear  solution  with  its  other  constituents,  the  solution  being 
slightly  acid  to  litmus  T.S. 

Tests  for  Identity.— The  congealing  point,  when  determined  according  to  the  following 
method,  should  be  between  18°  and  22°  C.  (64.4°  and  71.6°  F.). 
Introduce  about  10  Cc.  of  Oil  into  a  test-tube  of  about  15  Mm.  diameter;  insert  a  ther- 
mometer in  such  a  manner  that  it  touches  neither  the  bottom  nor  the  sides  of  the  tube. 
Raise  the  temperature  of  the  Oil  in  the  tube  from  4°  to  5°  above  the  saturation  point  by 
gra-sping  it  in  the  hand,  and  shake  the  tube  gently.  Allow  the  oil  to  cool,  and  when  the 
first  crystals  appear,  note  the  temperature.  This  is  regarded  as  the  congealing  point;  a 
second  test  should  be  made  for  confirmation. 

Assay. — I'lace  in  a  weighing  bottle  about  2  Cc.  of  the  Oil  of  Rose,  and  weight  it  accurately. 
Transfer  it,  withlhe  aid  of  a  little  alcohol,  to  a  100  Cc.  flask,  and  add  20  Cc.  of  half- 
normal  alcoholic  potassium  hydroxide  V.S.  Connect  the  flask  with  a  reflux  conrlenser, 
and  boil  the  mixture  during  thirty  minutes  on  a  water-bath.  When  cool,  add  50  Cc.  of 
distilled  water  and  a  few  drops  of  phenoiphthalein  T.S.,  and  titrate  with  half-normal 
sulphuric  acid  V.S.  SublnuH  the  number  of  Cc.  of  half-normal  sulphuric  acid  V.S.  re- 
quired, from  20  (the  20  Cc.  of  half-normal  alcoholic  potassium  hydroxide  V.S.  taken), 
multiply  the  difference  by  27.87,  and  divide  by  the  weight  of  the  Oil  to  obtain  the 
saponification  value. 

RHUS  GLABRA.  U.S.    Rhus  Glabra 

The  dried  fruit  of  Rhus  glabra   Linn6  (Fam.  Anacardiacese) . 

Flattened-ovoid,  8  to  4  Mm.  in  diameter,  externally  deep  crimson,  glandular- 
toment<jse  ;  endocarf)  light  yellow,  smooth,  shiny,  enclosing  a  single  seed  ;  inodor- 
ous ;  taste  acidulous  and  astringent. 

See  page  797. 

RUBUS.  U.S.     Rubus 

[P.I-.\CKBERKV] 

The  dried  bark  of  the  rhizome  of  Ruhns  rillrmis  Alton,  Rubus  nigrohaccus  Bailey, 
or  oi  Ruhu>f  cuiu'ifoHus  Vwviih.  (Fam.  Roitaceir) . 

In  elongated,  tough,  flexible  fpiills,  from  3  to  6  Mm.  in  diameter,  or  in  similar 
bands,  the  bark  1  to  2  Mm.  thick  ;  outer  surface  deep  red-brown  or  dark  gray- 
brown,  occasionally  blackish-])rown,  smoothish  or  somewhat  scaly  ;  inner  .surface 
yellow  or  pale  brownish,  strongly  and  coarsely  long  straight-striate  ;  fnicture  ti>ugh- 
fibrous  ;  readily  splitting  ;  inodorous  ;  taste  strongly  astringent  and  bitterish. 

Enbus  owes  its  astriufjent  properties  to  tannic  acid.  There  are 
also  present  <:;um,  coloring  matter,  etc. 

Uses. — Rubus  is  used  as  an  astringent.  The  dose  is  fifteen  grains 
(1  Gm.). 

Official  Preparations 

Fluidcxtractum  Rubi  Made  with  a  menstruum  of  diluted  alcohol  (sec  page  414).     Dose,  a 

Fluidextract  of  Rubus  fluidraehm  (4  Cc).  Used  in  making  Syrupus  Uubi  (seo  page 
296) 

Syrupus  Rubi  Made  by  mixing  250  Co.  of  fluidextract  of  rubus  with  .syrup  to  make 

Syrup  of  Rubus  1000  Cc.  (see  pivgo  29C).     Dose,  one  fluidraehm  (4  Co.) 
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GERANIUM.  U.S.    Geranium 
[Cranesbill] 

The  dried  rhizome  of  (reranium  macKlatuin  Uinne  (Fam.  Geraniafece). 

Of  horizontal  growth,  cyHndraceous,  somewhat  flattened  and  rather  sharply 
tuberculated,  2.5  to  10  Cm.  long  and  '6  to  15  Mm.  in  diameter;  longitudinally 
wrinkled,  dark  brown  ;  fracture  short,  light  reddish-brown  or  purplish  ;  bark 
thin  ;  wood  indistinct ;  central  pith  large  ;  odor  slight ;  taste  strongly  astringent. 

Gerauiiim  contains  about  15  percent,  of  tannic  acid,  with  brownish- 
red  coloring  matter,  starch,  sugar,  pectin,  etc. 

Uses. — It  is  astringent  and  tonic.     Dose,  fifteen  grains  (1  Gm. ). 

Official  Preparation 

Fluidextractum  Geranii  Made  with  a  menstruum  of  2  parts  of  alcohol,  1  part  of  water, 

Fluidextraet  of  Geranium         and  10  percent,  of  glycerin  (seepage  398).    Dose,  a  fluidracha. 
(4Cc.) 

HAMAMELIDIS  CORTEX.  U.S.      Hamamelis  Bark 

[WiTCHHAZEL    BaRK] 

The  bark  and  twigs  of  Hamamelis  rinjiiiiana  Linn^  (Fam.  Ilamamelidacese) . 

In  irregularly  (juilled  or  bent  pieces,  1  to  2  Mm.  thick  ;  outer  surface  grayish- 
brown,  with  numerous  lenticels,  or  reddish-brown,  with  short  transverse  ridges 
or  scars,  or  somewhat  scaly  in  older  bark  ;  the  thin,  corky  layer  easily  removed 
from  the  pale  cinnamon-colored  middle  bark  ;  inner  surface  pale  cinnamon- 
colored,  or  sometimes  yellowish,  smooth,  or  liiiely  striate  ;  fracture  of  young  bark 
short,  of  old  bark  tough  in  the  bast  layer  ;  odor  faint ;  taste  astringent,  somewhat 
bitter  and  pungent.  Twigs  flexible  arid  tough,  of  irregular  length,  not  more  than 
6  Mm.  in  diameter,  branching,  or  ])earing  nodes  at  intervals  of  2  to  5  Cm.  ;  exter- 
nally varying  from  yellowish  brown  to  deep  purplish-brown,  lightly  longitudi- 
nally wrinkled,  and  having  scattered  small  circular  whitish  or  pale  lenticels  ; 
bark  occupying  about  one-fifth  of  the  radius  ;  wood  greenish-white,  lightly  radiate, 
and  exhibiting  one  to  three  annual  rings  ;  pith  centric,  small. 

Hamamelis  bark  contains  tannic  acid,  chlorophyll,  bitter  principle, 
mucilage,  etc. 

Uses. — It  is  Jistringent,  slightly  haemostatic,  and  sedative.  Dose, 
thirty  grains  (2  Gm. ). 

Official  Preparation 

Aqua  Ilamamelidis         Made  by  maceriitini;  hamamelis  bark   in  water,  distilling  and  adding 
Hamamelis  Water  alcohol   as  a  preservative   (sec  page  277).     Dose,   two  fluidrachms 

(8Cc.) 

HAMAMELIDIS   FOLIA.  U.S.     Hamamelis  Leaves 

[Hamamelis,  Piiah.m.   1890     AVitciihazki-  Leaves] 

Tlie  dried  leaves  of  Hamamelis  viryiniaiia  Linne  (Fam.  Hamamelidacea) ,  col- 
lected in  autumn. 

Short-petiolatc  ;  ])lade  inequilateral ly  obovate  or  oval,  about  10  Cm.  Icmg  ;  base 
slightly  heart-shaix'd  and  oblitiue,  margin  coarsely  sinuate  ;  upper  .surface  pale  or 
bnnvnish-green  ;  under  surface  light  green,  with  a  satiny  lustre,  the  midrib  and 
veins  prominent,  the  few  hairs  having  uiucli  thickeneil  walls  and  a  very  small 
lumen  ;  peticjle  .short,  stout  ;  odor  sliglit  ;  taste  astringent,  slightly  aromatic  and 
l)itter. 

Uses. — It  is  astiiiigriit.      Dose,  lliirty  grains  {'2  iUn.). 

Official  Preparation 

Fluidextractum  Hamamcliilis  Foliorum     Made  with  1  part  of  alcohol,  2  part.s  of  water,  and  10 
Fluidextraet  of  Hamamelis  Leaves  percent,  of  glycerin  (.lee  page  400).     Dose,  thirty 

minim.s  (2  Cc.) 
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CHIMAPHILA.  U.S.     Chimaphila 

[Pipsissewa] 

The  dried  leaves  of  Chimaphila  umbellata  (Linne)  Nuttall  (Fam.  Erirncess) . 

Oblanceolate,  2.5  to  5  Cm.  long,  8  to  18  Mm.  broad,  the  upper  portion  coarsely 
and  sharply  serrate,  acute  or  somewhat  obtuse,  the  lower  wedge-shaped  and  nearly 
entire  ;  coriaceous,  smooth,  and  uniformly  dark  green  on  the  upper  surface,  paler 
beneath,  the  veins  being  very  prominent ;  odor  slight ;  taste  astringent  and  bitter. 

Chimaphila  contains  about  5  percent,  of  tannic  acid,  with  chima- 
philin,   ericoUn,  arbidin,    urson,  sugar,    gum,   etc. 

Uses. — It  is  used  as  an  astringent,  diuretic,  and  tonic,  in  doses  of 

thirty  grains  (2  Cc. ). 

Official  Preparation 

Fluidextractum  Chimaphilae         Made   with   diluted    alcohol    (see  page   387).      Dose,    thirty 
Fluidextract  of  Chimaphila  minims  (2  Cc.) 

UVA   URSI.  U.  S.     Uva  Ursi 

[Bearberry] 

The  dried  leaves  of  ^rdostop%Zo.s  Ira-ursi  (Linne)  Sprengel  (Fam.  Ericacex). 

Obovate  or  oblong-spatulate,  15  to  80  Mm.  long,  obtuse,  slightly  revolute  on  the 
margin,  tapering  into  a  very  short  and  stout  petiole,  coriaceous  ;  upper  surface 
dark  green,  finely  reticulate  ;  lower  surface  slightly  pubescent  ;  odor  slight ;  taste 
strongly  astringent  and  somewhat  bitter. 

Uva  ursi  contains  about  6  percent,  of  tannic  acid,  with  gallic  acid, 
ursorij  arbutin,  ericolin,  gum,  resin,  coloring  matter,  etc. 

Uses. — It  is  used  as  a  diuretic,  astringent,  and  tonic.  Dose,  thirty 
grains  (2  Gm.). 

Official  Preparations 
Fluidextractum  Uvae  TJr.'si        Made  with  a  men.struum  of  2  parts  of  alcohol,  5  parts  of  water, 
Fluide.xtractof  Uva  Ursi         and  30  percent,  of  glycerin  (see  page  422).    Dose,  thirty  minims 
(2  Cc.) 


SALVIA.  U.S.    Salvia 

[y.\GE] 

The  leaves  of  Salvia  officinalis  Linn6  (Fam.  Ixibiatie). 


(See  page  812.) 


Agrimonia 

Agrimony 
Areca  Nut 

Semen  Arecae 

(Betel  Nut) 
Bistorta 

Bistort 
Castanea 

Chestnut.     U.  S.  P. 


1890 


Catechu 

Catechu  U.  S.  P.  1890 
Comptonia 

Sweot  Fern 
Diospyros 

Persimmon 
Epigaea 

Trailing  Arbutus 
Epilobium 

Willow  Herb 
Epiphegus 

lieech-drop 


Unofficial  Astringent  Substances 

From   .1.  Kii/)fiiiirifi,  grown   in   North  America.     It  contains 

tannin  and  bitter  principle 
Vermifuge.     Dose,  one  to  two  drachms  (4  to  8  Gm.) 


The   rhizome   of   Polyrjonnw   /?.,   grown    in    Canada  and    the 

United  States.     It  contains  about  20  percent,  of  tannin,  etc. 
The  leave-s  of  CtiHiaiiea  tletitntn   (Marshall)  Sudworth   (Fam. 

Ciipii/i/cirr),  collected  in  September  or  October,  while  still 

green.      It  contains  tannin,  niucilago,  etc.,  and  is  astringent 

and  tonic.     Dose,  thirty  grains  (2  (im.) 
From  Unrnria  Gamhir,  grown  in  the  East  India  Islands.     It 

contains  catechin,  catechutuuniu,  etc.,  (see  (iauibir  p.  914). 
The  leaves  of  (''.  nup/rtii/n/in,  found  in   North  America.     It 

contains  volntile  oil,  tannin,  etc. 
The  bnrk  of  f).  riri/iiiiini<i,  grown  in  the  United  States.     It 

contains  tannin  and  malic  acid 
From  E.  (v/xiM,  found  in  North  America.     It  contains  tannin, 

nnd  the  principles  commnn  to  the  Ericaccao 
From  K.  inxjimti/ii/iiim,  founcl  in  the  Northern   Hemi.iphere. 

It  contains  tannin,  mucilage,  etc. 
From  K.  rinjiiiinnn,  a  jjarasitio  ])liint  founil  in  North  .\meric4k 

It  contains  tannin,  bitter  principle,  etc. 
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Unofficial  Astringent  Substances — Continued 


Eugallol 

( Py  rogallol-mono-acetate ) 
Oallanol 

(Gallic  Acid  Anilide, 
(rallinol,  Gallanilidc), 
C6HbNH.C0.C6H2(0H)8 

Hepatica 

Liverwort 
Heuchera 

Alum  root 
Hieraccum 

Hawkweed 
Hippoeastanum 

Horsceliestnut  Bark 
Ilex  Parnf^uayensis 

Mate,  Paraguay  Tea 
Monesia 

Monesia 

Myrobalanus 

Myrobalans 
Nymphica 

Water  Lily 
Potentilla 

Cinquefoil 
Pulmonaria 

Lungwort 
Quercus  Tinctoria 

Black  Oak  Bark 
Rhus  Aroniatica 

Sweet  Sumach 
Rosa  Centifolia 

Pale  Rose.     U.  S.  P.  1890 
Saligallol 

(Pyrogallol  Disalicylate) 


Spiraea 

Hardback 
Statice 

Marsh  Ro.scmary 
Tannalbin 

(Exsiccated  Tannin 
Albuminate) 

Tannigen 
(Diacetyl  Tannin), 

Cl4ll8(COCJl8)20o 

Tannoform 

(Methylcnc-ditnnnin, 
Tannin-t'oriiiiilib^h  vde), 

ClIl.((l4lloOu)2 

Tormentilla 
Tormentil 


A  brownish  yellow,  syrupy  liquid,  soluble  in  water.  Usetl  like 
pyrogallol  in  skin  diseases.     Applied  externally 

Prepared  by  boiling  tannic  acid  with  aniline.    In  grayish  scales 

,  or  powder,  having  a  bitter  taste,  soluble  in  water,  alcohol, 
and  ether ;  ver^'  astringent.  Used  in  skin  diseases,  in  3  to 
20  percent,  ointments,  and  as  a  dusting  powder  when  mixed 
with  talc 

The  leaves  of  //.  trilohn,  found  in  North  America.  It  con- 
tains tannin,  mucilage,  etc. 

The  root  of  H.  nmirirnnn,  found  in  the  United  States.  It  con- 
tains about  20  percent,  of  tannin 

From  different  species  of  Hicraceum,  found  in  North  America. 
It  contains  tannin 

The  bark  of  ^KmnliiK  llippocnHinnum,  grown  in  North  America. 
It  contains  tannin  and  various  other  principles 

The  leaves  of  /.  paiuujiiiiyenHix,  grown  in  Brazil.  It  contains 
tannin  and  10  to  15  percent,  of  caffeine,  etc. 

From  (Jhryitopliy/liim  y/i/cypli/ninii,  found  in  Brazil.  A  vege- 
table extract,  alterative,  and  astringent.  Dose,  from  two  to 
ten  grains  (0.125  to  0.6  (Jm.)  every  hour  or  two 

From  different  species  of  Terminalid,  grown  in  Southern  Asia. 
It  contains  about  45  percent,  of  gallo-tannic  acid 

The  rhizome  of  N.  odiirnt<i,  found  in  the  United  States.  It 
contains  tannin  and  mucilage 

From  P.  canadensis,  found  in  North  America.  It  contains 
tannin 

From  F.  officinalis,  grown  in  Europe.     It  contains  tannin 

From  Q.  coccinea,  var.  tinctoria,  grown  in  the  United  States. 
It  contains  tannin,  etc. 

From  H.  aromaticn.  It  contains  tannin,  coloring  matter, 
gum  resin,  etc. 

The  petals  of  Jiosn  centifulia  Linne  (Fam.  Rosacea').  It  con- 
tains tannin,  volatile  oil,  sugar,  etc.     Used  as  a  flavor 

A  resinous  solid,  sold  in  the  form  of  a  33  percent,  solution  in 
acetone.  Used  in  skin  diseases,  and  as  a  vehicle  for  other 
dermic  prejjarations.  It  is  applied  externally  in  the  form  of 
a  2  to  15  percent,  solution 

From  <S'.  tonientoso,  found  in  North  America.  It  contains  tan- 
nin and  bitter  principle 

The  root  of  S.  Liinoniinn,  grown  in  Europe.  It  contains  tan- 
nin and  volatile  oil 

A  compound  of  tannin  and  albumin  in  the  form  of  a  red- 
brown  powder;  tasteless  and  odorless.  It  contains  about 
50  percent,  of  tannic  acid.  Used  as  an  intestinal  a.>itringent, 
in  doses  of  three  to  ten  grains  (0.2  to  O.li  (ini.) 

An  acetic  ester  of  tannic  acid.  .\  yellowish,  odorless,  and 
tasteless  hygroscopic  jjowder  ;  insoluble  in  water,  very  sol- 
uble in  alcohol.  An  intestinal  astringent  in  chronic  diar- 
rhoea, in  doses  of  five  to  fifteen  grains  (0.3  to  1  ttm.) 

Obtained  by  adding  formaldehyde  to  an  aqueous  solution  of 
tannic  acid  and  precijiitating  with  hydrochloric  acid.  A 
reddish-brown  powder  insoluble  in  water.  Used  as  a  dust- 
ing jiowder,  as  a  drying  antiseptic,  an<l  in  intestinal  dis- 
orders.    Dose,  four  to  eight  grains  (0.25  to  (1.5  (im.) 

From  T.  rncta,  grown  in  Europe.  It  contains  about  20  per- 
cent, of  tannin 


CHAPTEE    LX 
ALKALOIDS 

The  alkaloids  are  uiKiuestionably  the  most  important  of  all  the 
organic  comijouuds  winch  are  of  interest  to  the  pharmacist,  the  most 
active  and  potent  remedies  that  he  dispensas  belonging  to  this  class 
of  principles. 

Chemically,  many  of  the  vegetable  alkaloids  are  closely  related  to 
pyridine,  and  this  fact,  established  by  Konigs, — and  the  successful 
synthesis  of  some  of  the  alkaloids  starting  from  a  pyritline  base, — has 
led  chemists  to  endeavor  to  base  a  classification  upon  it.  Alkaloids 
possess  many  properties  which  show  their  vsimilarity  to  ammonia. 
They  are  mostly  composed  of  carbon,  hydrogen,  nitrogen,  and  oxygen  ; 
in  some  oxygen  is  wanting.  Alkaloids  are  obtained  from  both  the 
vegetable  and  the  animal  kingdom.  They  are  found  in  nearly  all  the 
organs  of  plants,  in  roots,  barks,  stems,  leaves,  petals,  seeds,  etc. 
The  distinctive  features  of  alkaloids  are  as  follows  : 

1.  They  all  contain  nitrogen.  The  non- volatile  alkaloids  are  mostly 
solids,  the  volatile  alkaloids  are  chiefly  liquids. 

2.  Alkaloids  restore  the  color  of  reddened  litmus.  They  unite 
with  acids  to  form  salts,  like  tlie  derived  ammonias,  and  they  are  pre- 
cipitated from  their  saline  solutions  upon  the  addition  of  alkalies. 

3.  They  are  generally  the  active  principles  of  the  plants  in  which 
they  raside,  and  are  mostly  very  poisonous  or  energetic  remedies,  hav- 
ing a  bitter,  acrid,  or  pungent  taste. 

4.  They  are  mostly  crystallizable  and  colorless,  although  some  are 
amorphous,  a  few  liquid,  and  several  are  distinctly  colored  ;  they  an* 
insoluble  in  water,  but  are  soluble  in  alcohol,  chloroform,  p<'tr<)leum 
benzin,  benzene,  and  some  in  ether.  Their  salts,  on  tlie  otlier  liand, 
are  mostly  soluble  in  water,  less  so  in  alcohol,  but  insolubli-  in  chloro- 
form, ether,  petroleum  benzin,  and  benzene. 

5.  Alkaloids  are  mostly  precipitated  by  one  or  more  of  the  follow- 
ing reagents,  usually  forming  definite  chemical  compounds  :  mercuric- 
potassium  iodide,  gold  chloride,  tannic  acid,  phosphomolybdic  acid, 
and  picric  acid. 

The  official  nomenclature  adopted  for  alkaloids  re(|uir«'s  that  the 
last  syllable  shall  terminate  mine:  thus,  quinine,  mori)hine.  strych- 
nine. The  Latin  termination  is  ina :  as,  quinina,  moiphina.  etc. 
The  names  of  neutral  principles  and  glucosides  end  in  in  :  as  s;iliciu, 
santonin,  gelatin. 

OPIUM.  U.S.    Opium 

The  concrete,  milky  exudation  obtained  by  inci.'iinj:  the  unripe  oapsulefi  of  Pu- 
paver  notnniferum  Linn6  (Fain.  I'dpanrnci'ir) ,  and  yielilinp,  in  its  normal,  moist 
condition,  not  le.ss  than  S  percent,  of  crystallized  morphine  when  aissayed  by  the 
process  given  below. 

921. 
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In  irregular,  flattened,  more  or  less  rounded  masses  of  variable  size,  externally 
grayish-brown,  covered  with  remnants  of  popj)y  leaves  and  with  occasional  fruits 
of  a  species  of  Bnmex ;  more  or  less  plastic  when  fresh,  but  becoming  hard  on 
keeping;  internally  dark  brown,  somewhat  lustrous  ;  odor  strong;  narcotic;  taste 
bitter  and  characteristic. 

OPIl  PULVIS.  U.S.    Powdered  Opium 

Opium  dried  at  a  temperature  not  exceeding  85^  C.  (185°  F.)  and  reduced  to  a 
very  fine  powder. 

Powdered  Opium,  for  pharmaceutical  and  medicinal  purposes,  when  assayed  by 
the  process  given  below,  should  yield  not  less  than  12  percent,  nor  more  than 
12.5  percent,  of  crystallized  morphine. 

Powdered  Opium  of  a  higher  percentage  may  be  brought  within  these  limits  by 
admixture  with  Powdered  Opium  of  a  lower  percentage  or  powdered  sugar  of 
milk  in  proper  proportions. 

OPIUM  QRANULATUM.  U.S.    Granulated  Opium 

Opium  dried  at  a  temperature  not  exceeding  85°  C.  (185°  F.)  and  reduced  to  a 
coarse  (No.  20)  powder. 

Granulated  Opium,  when  assayed  by  the  process  given  below,  should  yield 
not  less  than  12  percent,  nor  more  than  12.5  percent,  of  crystallized  morphine. 
Granulated  Opium  of  a  higher  percentage  may  be  brought  within  these  limits  by 
admixture  with  Granulated  Opium  of  a  lower  percentage,  powdered  sugar  of  milk 
or  acacia,  in  proper  proportions. 

Morphiometric  Assay. — The  proportion  of  morphine  which  any 
particular  specimen  of  opium  will  furnish  may  be  considered  as  the 
best  test  of  its  value,  except  that  of  an  actual  trial  upon  the  system. 
The  following  is  the  oflicial  process  for  assaying  it : 

Assay 

Opium,  in  any  condition  to  be  valued 10.0  Qm. 

Ammonia  Water 3.5  Cc. 

Alcohol, 

Ether, 

Distilled  Water, 

Lime  Water,  eadi,  a  sufficient  quantity 

Introduce  the  Opium  (which,  if  fresh,  should  be  in  very  small  pieces,  and  if  dry,  in  very 
fine  powder)  into  an  Erlenmeycr  flask  having  a  capacity  of  about  :iOfl  Cc,  add  100  Cc. 
of  di.xtillorl  water,  stopper  the  flask,  and  agitate  it  every  ten  minutes  (or  continuously  in 
a  mechani(^al  shaker)  during  three  hours.  Then  pour  the  contents  as  evenly  as  possible 
upon  a  wetted  filtirr  having  a  diameter  of  12  Cm.,  and,  when  the  liquid  has  drained  off, 
wash  the  residue  with  distilled  water,  carefully  dropjied  upon  the  edges  of  the  filter  and 
its  contents,  until  1.50  Cc.  of  filtrate  have  been  obtained.  Then  carefull.v  transfer  the 
moist  (»])imii  back  to  the  flask  by  means  of  a  spatula,  add  ."iO  (V.  of  distilled  water, 
agitate  it  tiioroughly  nn<l  repeatedly  during  fifteen  minutes,  and  return  the  whole  to  the 
filter.  When  the  liciuid  has  drained  ofl',  wash  the  residue,  as  before,  until  the  second 
filtrate  mea,surcs  160  Cc,  and  finally  collect  about  20  Cc.  more  of  a  thint  tiltrate.  Kvapo- 
rate  carefully  in  a  tared  dish,  fir.st,  the  second  filtrate  to  a  small  volume,  then  add  the  first 
filtrate,  rinsing  the  vessels  with  the  third  filtrate,  and  continue  the  evaporatiim  until  the 
residue  weighs  14  (Jm.  Rotate  tlie  conccntrafeil  solution  about  in  the  dish  until  the 
rings  of  extract  are  redissolvcd,  ])our  the  li(|uid  into  a  tared  Kriennieyer  flask  having  a 
capacity  of  about  100  Cc,  and  rinse  the  dish  with  a  few  <lrops  of  water  at  a  time  until 
the  entire  s(dution,  after  the  rinsings  have  been  added  to  the  flask,  weighs  20  (im.  Then 
add  10  (Jm.  (or  12.2  Cc)  of  alcohol,  shake  the  flask  well,  ad.l  2.i  Cc.  of  ether,  and  repeat 
the  shaking.  Now  adcl  the  ammonia  wafer  from  a  graduated  pipetfe  or  burette,  stopper 
the  flask  with  a  sound  cork,  shake  it  thoroughly  iluring  ten  niinute.s,  and  then  set  it 
a.^'ide,  in  a  moderately  cool  place,  for  at  lea.st  sixieen  hours. 

Hcinovo  the  stopper  carefully,  and  should  any  crystals  adhere  to  it,  brush  them  into  the 
flask.  Place  in  a  small  funnel  two  rajtidly  acting  filters,  of  a  diameter  of  7  Cm.,  plainly 
folded,  one  within  the  fither  (the  triple  fold  of  the  inner  filter  being  laid  against  the 
single  side  of  the  outer  filter),  wet  them  well  with  ether,  and  decant  the  ethereal  solution 
as  cotiifdetely  as  possible  ujion  the  inner  filter.  Adil  10  Cc.  of  ether  to  the  contents  of  the 
flnsk,  rotate  it,  and  again  dci-ant  the  ethereal  layer  upon  the  inner  filter.  Hepeat  this 
operatjrin  with  another  portion  nf  111  *\-.  of  ether.  Then  jioiir  the  liquid  in  the  lla.sk 
into  the  filter,  in  portions,  in  such  a  way  a-s  to  transfer  the  greater  j)ortion  of  the  crystals 
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to  the  filter,  and,  when  the  liquid  has  passed  through,  transfer  the  remaining  crystals  to 
the  filter  by  washing  the  flask  with  several  portions  of  water,  using  not  more  than  15  Cc. 
in  all.  Use  a  feather  or  rubber-tipped  glass  rod  to  remove  the  crystals  that  adhere  to  the 
flask.  Allow  the  double  filter  to  drain,  then  apply  water  to  the  crystals,  drop  by  drop, 
until  they  are  practically  free  from  mother-liquor,  and  afterwards  wash  them,  drop  by 
drop,  from  a  pipette,  with  alcohol  previously  saturated  with  powdered  morphine.  When 
this  has  passed  through,  displace  the  remaining  alcohol  b^-  ether,  using  about  10  Cc.  or 
more,  if  necessary.  Allow  the  filter  to  dry  in  a  moderately  warm  jjlace,  at  a  tempera- 
ture not  exceeding  60°  C.  (140°  F.)  until  its  weight  remains  constant,  then  carefully 
transfer  the  crystals  to  a  tared  watcb-glass  and  weigh  them. 
Place  the  crystals  (which  are  not  quite  pure)  in  an  Erlenmeyer  flask,  add  lime  water  (10 
Cc.  for  each  0.1  Gm.  of  morphine)  and  shake  the  flask  at  intervals  during  half  an  hour. 
Pass  the  liquid  through  two  counterpoised,  rapidly  acting,  plainly  folded  filters,  one 
within  the  other  (the  triple  fold  of  the  inner  filter  being  laid  against  the  single  fold  of 
the  outer  filter),  rinse  the  flask  with  more  lime  water  and  pass  the  washings  through  the 
filter  until  the  filtrate,  after  acidulating,  no  longer  yields  a  precipitate  with  mercuric 
potassium  iodide  T.S.  Press  the  filters  until  nearly  dry  between  bibulous  paper  and  dry 
them  to  a  constant  weight,  then  weigh  the  contents,  using  the  outer  filter  &s  a  counter- 
poise. Deduct  the  weight  of  the  insoluble  matter  on  the  filter  from  the  weight  of  the 
impure  morphine  previously  found.  The  diff"erence,  multiplied  by  10,  represents  the 
percentage  of  crystallized  morphine  contained  in  the  Opium. 

OPIUM  DEODORATUM.  U.  S.     Deodorized  Opium 

Metric  Old  form 

•Powdered  Opium 500  Qm.  8  oz.  av. 

Purified  Petroleum  Benzin,  a  suflSeient  quantity 

Macerate  the  Powdered  Opium  for  twenty-four  lioui-s  iu  a  wide- 
mouthed,  well-closed  bottle,  with  sufficient  Purified  Petroleum  Benziii 
to  completely  cover  it,  shaking  occasionally.  Decant  the  licjuid  as 
closely  a.s  possible  and  repeat  the  treatment  with  Purified  Petroleum 
Benzin.  Again  decant  the  liquid  and  pour  the  contents  of  the  bottle 
into  a  plain  filter  contained  in  a  glass  funnel  which  should  be  well 
covered,  drain,  and  then  slowly  percolate  the  residue  w  ith  Purified 
Petroleum  Benziu  until  the  latter  passes  without  color.  Kemove  the 
filter  containing  the  Opium  from  the  funnel  and  expose  the  powder 
to  the  open  air,  so  that  it  may  dry  thoroughly. 

Deodorized  Opium  should  be  kept  in  well -stoppered  bottles,  and, 
when  as.sayed  by  the  process  given  under  Opium  (see  page  922), 
should  be  found  to  yield  not  less  than  12  percent,  nor  more  than 
12.5  percent,  of  crystallized  morphine. 

Opium  in  coarser  powder  may  be  deodorized  in  the  same  manner  as 
directed  above. 

Opium  owes  its  value  to  the  narcotic  alkaloids  present  in  it. 
Twenty-one  alkaloids  have  been  proved  to  exist  in  ^'ari()us  kinds  of 
opium,  and  several  more  have  been  announced,  but  their  existence 
has  not  been  certainly  confirmed.  Two  acids  are  found  in  opium 
combined  with  the  alkaloids, — i.e.,  meconic  and  lactic  acids  ;  there 
are  also  present  meconin,  C10H10O4,  meconoioHin.  OaHioOa,  both  neutral 
principles,  pectin,  glucose,  mucilage,  caoutchouc,  wax,  and  odorous, 
fatty,  and  coloring  matters.  Meconic  acid  is  coloivd  red  by  ferric 
salts,  the  color  not  l)eing  discharged  by  solution  of  mercuric  chloride. 
A  solution  of  potassium  sulphocyanate  is  colored  in  a  similar  manner, 
but  it  is  rendered  colorless  by  solution  of  mercuric  chloride.  The 
alkaloids  are  as  follows: 

Morphine,  CivHieXOg.HaO.  The  chief  principle,  and  the  first 
alkaloid  discovered  (see  separate  article,  i)age  920). 

Codeine,  CigHaiNOa.HaO.  An  important  narcotic  alkaloid  (see 
page  929). 
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Narcotine,  C22H23KO7.  Derosue,  in  1803,  obtained  from  opium  a 
substaiu'o,  ''  <)i)iinu  salt,"  which  wiis  a  mixture  of  narcotine  and  mor- 
phine. He  erroneously  supposed  it  to  be  the  narcotic  i)riuciple,  and 
did  not-recognize  its  alkaloidal  character,  Karcotine  was  isolated  by 
Kobiquet  in  ISIT.  It  is  white,  tavSteless,  and  inodorous,  and  crystal- 
lizes in  silky  Hexible  needles,  usually  larger  than  the  crystals  of 
morphine,  fusil)le  at  115.5°  C.  (240°  F.),  and  yolatilizable  at  154.4° 
C.  (310°  F. ),  insoluble  in  cold  water,  soluble  in  400  parts  of  boiling 
water,  in  100  parts  of  cold  alcohol,  and  in  24  parts  of  boiling  alco- 
hol, which  deposits  it  upon  cooling,  and  very  soluble  in  ether.  It  is 
colored  red  by  a  mixture  of  sulphuric  and  nitric  acids.  It  is  riot 
narcotic^  but  is  said  to  be  antiperiodic. 

Thehaine  (Paramorphine),  O19H21NO3,  is  white,  crystallizable,  of 
an  acrid  and  styptic  rather  than  bitter  taste,  fusible  at  about  193°  C. 
(379.4°  F. ),  scarcely  soluble  in  water,  very  soluble  in  alcohol  and 
ether  Avhen  cold,  and  still  nu)i"e  so  when  heated.  Alkalies  precipi- 
tate it  from  its  acid  solutions,  and,  unless  in  very  concentrated  solu- 
tion, do  not  dissolve  it  when  added  in  excess.  Unlike  morphine,  it 
is  not  reddened  by  nitric  acid,  uor  does  it  become  blue  with  solutions 
of  ferric  salts.  It  is  colored  red  by  a  mixture  of  sulphuric  and  nitric 
acids.  It  is  not  narcotic,  but  in  its  effects  on  the  system  is  closely 
analogous  to  strychnine,  i)roducing  tetanic  spasms  in  the  dose  of  a 
grain  (0.065  Gm.). 

Papaverine,  €201121^04,  is  crystallizable  in  needles,  fusible  at  147° 
C.  (29().()°  F.)  and  yolatilizable  at  154.4°  C.  (310°  F.).  It  is 
insolnble  in  water,  very  sparingly  solubh^  in  cold  alcohol  or  ether, 
more  solnble  in  these  liquids  boiling  hot,  and  deposited  by  them  on 
cooling,  soluble  in  benzene  and  chloroform.  It  is  coloi'ed  dark  blue 
by  sul[)liuric  acid,  changing  to  green  if  a  crystal  of  potassium  nitrate 
be  added  to  it.     It  is  narcotic. 

Narceine,  C23ll27N()8.3H20,  is  in  white,  silky  crystals,  inodorous, 
of  a  bitter  taste,  fusible  at  170°  C.  (338°  F.),  and  yolatilizable  at 
215.5°  C.  (420°  F.),  soluble  in  375  parts  of  cold  and  220  of  boiling 
water,  .soluble  also  in  alcohol,  and  insolnble  in  ethei-.  It  forms  a 
bluish  com])oniid  with  a  little  iodine,  the  color  of  which  is  destroyed 
l)y  heat  and  tliealkalies.  It  is  rendered  blue  by  the  action  of  mineral 
acids  so  far  dihited  as  not  to  decompose  it ;  but,  unlike  morphine,  it 
do(;s  not  become  blue  by  the  action  of  fenic  salts,  nor  red  by  that  of 
nitric  acid.  Narceine  is  narcotic,  and  may  be  given  in  doses  of  one- 
thinl  to  one-half  of  a  grain  (0.02  to  0.03  (Jm. ). 

Jfi/droeofarnine,  (\2ili6^0<},  is  soluble  in  alcohol,  acetone,  chloro- 
form, ])eti'oleinii  beiizin,  and  ether.  It  melts  at  55°  i\  (1-31°  F. ), 
and  loses  at  a  sonn^whal  gr<'atei'  heat  the  molecule  of  water  with 
Mlii<'li  it  eiystallizes.  Snlplniiie  :i<'i<l  dissohi's  it,  coloi'ing  it  yellow 
in  tin'  cold,  and  crimson  red  if  healed.  Xilric  acid  colors  it  yellow  ; 
f«'rric  chloi'ide  (h»es  not  atl'eet  its  color. 

Par u f lorn orp hive,  (('i7Hi8N()g)2,  ])ossesses  two  properties  of  mor- 
phine. It  dissolves  in  concentrated  nil  tie  acid  with  an  intense: 
orange-red  color,  and  in  solMti(»n  of  fenic  <hlorid<^  with  a  blue 
color. 

Crtfptopme,  ('21H23NO5,  prodnees  a  bine  color  with  snlphniic  acid  ,' 
it  is  but  Highlly  solnble  in  water  oi-  alcohol.      It  is  narcotic. 
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Protopine,  C20H19NO6,  is  insoluble  in  water,  solu))le  in  alcoLol  and 
clilorofonn. 

Laudcmine,  ('20H25NO4.  Colored  red  by  sulphuric  acid,  a  reddish 
violet  when  heated.     A  strong  tetanic  poison. 

Cod(U)iine,  C20H26NO4.  Isomeric  with  laudaniue ;  colored  green 
with  nitric  acid  and  ferric  chloride. 

Bhoeadine,  Vzitlzi^Oo.  Nearly  insoluble  in  water,  alcohol,  ether, 
petroleum  benzin,  and  chloroform  ;  with  sulphuiic  acid  it  turns  a 
purple  color. 

Meconkline,  C21H23NO4.  Amorphous ;  easily  soluble  in  alcohol, 
ether,  benzene,  and  chloroform  j  colored  olive-green  by  sulphuric 
acid,  orange-red  by  nitric  acid. 

Laudcmosine,  C21H27NO4.  Produces  rose  color  with  sulphuric  acid, 
violet  when  heated  ;  soluble  in  ether. 

Lanthopine^  C23H25NO4.  Easily  soluble  in  chloroform,  sparingly 
in  alcohol,  ether,  or  benzene. 

Crtioscojnne,  C22H23NO7.  Crystallizable  ;  soluble  in  chloroform,  car- 
bon disulphide,  and  benzene,  but  not  in  ether. 

Dciiteropine,  C20H21NO5.     Similar  to  cryjitopine. 

Oxynarcotine,  C22H23NO8.  I^early  insoluble  in  water,  alcohol,  chlo 
roform,  and  benzene,  but  soluble  in  alkaline  solutions. 

Uses. — Opium  is  narcotic,  sedative,  and  antispasmodic.  The  dose 
of  powdered  opium  is  one  grain  (0.0G5  Gm. ). 


Opii  Pulvis 

Powdered  Opium 
Opium  (ininulatutn 

Griinulated  Opium 


Tinctura  Opii 
Tincture  of  Onium 


Tinctura  Opii  Deodorati 
Tincture  of  Deodorized 
Opium 


Vinum  Opii 
Wine  of  Opium 


Official  Preparations  of  Opium 

In  No.  80  powder,  9  grains  represent  about  12  grains  of  opium 

In  Xo.  20  powder,  9  grains  represent  about  12  grains  of  opium 

Official  Preparations  of  Granulated  Opium 

Made  by  adding  400  Co.  of  hot  water  to  100  Gm.  of  granulated 
opium,  macerating  for  twelve  hours,  adding  400  Cc.  of  alco- 
hol, again  macerating  for  forty-eight  hours,  occa-^ionally 
shaking,  and  then  transferring  the  mixture  to  a  percolator; 
allowing  the  percolation  to  proceed  slowly,  and  finally  adding 
diluted  alcohol  to  make  1000  Cc.  (seepage  358).  Dose,  eight 
minims  (0.5  Cc.) 

Made  by  adding  400  Cc.  of  hot  water  to  100  Gm.  of  granulated 
opium,  macerating  for  twenty-four  hours,  then  transferring 
the  mixture  to  a  percolator,  and  completely  exhausting  with 
water.  Then  evaporating  the  percolate  to  150  Cc.  on  a  water 
bath,  cooling,  treating  with  purified  petroleum  benzin,  sepa- 
rating the  benzin,  adding  fiOO  Cc.  of  water  to  the  deodorized 
residue,  filtering,  adding  200  Cc.  of  alcohol,  and  enough  water 
to  make  1000  Cc.  (see  page  .360).     Dose,  eight  minims  (0.5  Cc.) 

Made  by  macerating  anci  percolating  100  fiiii.  of  granulated 
opium,  10  (Jm.  of  Saigon  cinnamon,  and  10  (Jm.  of  cloves 
with  150  Cc.  of  alcohol,  and  850  Cc.  of  white  wine,  ami  adding 
enough  menstruum  to  make  1000  Cc.  (sec  page  370).  Dose, 
eight  minims  (0.5  Cc.) 


Opium  Deodoratuni 
Deodorizeil  Opium 

Acetum  OpU 

Vinegar  of  Opium 


Extractum  Opii 
Extract  of  Opium 


Official  Preparations  of  Powdered  Opium 

See  page  '.t2.". 

Made  by  macerating  and  pcrcolntins  100  Gm.  of  powdered 
opium,  30  Gm.  of  myristica,  and  200  Gm.  of  sugar,  with  suffi- 
cient diluted  acetic  acid  to  make  1000  Cc.  (see  page  431). 
Dose,  eight  minims  (0.5  Cc.) 

An  aqueous  extract.  1  grain  represents  about  2  grains  of 
opium.     Dose,  one-balf  grain  (0.03  Gm.)  (seepage  449) 
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Official  Preparation  of  Powdered  Opium — Continued 

Tinctura  Ojiii  Caniphorata  Made  by  macerating  ami  percolating  4  (tui.  each  of  powdered 

Camphorated  Tincture  of  opium,  benzoic  acid,  camphor,  and  4  Cc.  of  oil  of  anise,  with 

Opium  40  Cc.  of  glycerin,  and  suHicicnt  diluted  alcohol  to  make  1000 

Cc.  (see  page   359).     Dose,  one  to  four  fluidrachms  (4  to  16 

Cc.) 

Pilula?  Opii  Each  pill  contains  about  1  grain  of  powdered  opium  and  \  grain 

Pills  of  Opium  of  soap.     (See  Pilula?) 

Pulvis  IpecacuanhfT  et  Opii         10  (lUi.  each  of  powdered  opium  and  ipecac,  and  80  (Jm.  of 
Powder  of  Ipecac  and  Opium       sugar  of  milk.    (Sec  Pulveres).    Dose,  eight  grains  (0.5  (im.) 
Trochisei  Glycyrrhizii!  ct  Opii     Each  troche  contains  about  ^  grain  of  powdered  opium   and 
Troches  of  Glycyrrhiza  and         2J  grains  of  extract  of  glycyrrhiza.      (See  Trochisei.) 
Opium 

Official  Preparation  of  Tincture  of  Deodorized  Opium 

Tinctura  Ipecacuanha-  ct  opii     Made  by  evaporating  1000  Cc.  of  tincture  of  deodorized  opium 
Tincture  of  Ipecac  and  to  800  (iin.,  adding  100  Cc.  of  fluidextract  of  ipecac,  filtering. 

Opium  and  passing  enough  diluted  alcohol  through  the  filter  to  make 

1000  Cc.  (see  page  355).     Dose,  eight  minims  (0.5  Cc.) 

Official  Preparation  of  Extract  of  Opium 

Emplastrum  Opii  6  Gm.  of  extract  of  opium,  90  Gm.  of  adhesive  plaster,  and  8 

Opium  Plaster  Cc.  of  water,  to  make  100  Gm.     (See  Emplastra) 


MORPHINA.  U.S.    Morphine 

C17H19NO3  +  H2O  =  300.92 
An  alkaloid  obtained  from  Opium. 

Morphine  was  the  first  alkaloid  to  be  discovered.  The  credit  of  its 
isolation  belongs  to  Sertiiruer,  an  apothecary  of  Eimbeck,  Germany, 
who  discovered,  in  1806,  a  crystalline  principle  in  opium,  and  an- 
nounced its  basic  character  and  that  it  existed  in  combination  with  a 
special  acid.  He  published  the  results  of  his  further  investigations  in 
1817,  when  he  stated  that  it  was  a  vegetable  alkali,  and  showed  its 
similarity  to  ammonia  ;  he  named  it  morphium. 

Preparation. — Morphine  may  be  prepared  by  the  former  ofl&cial 
process,  as  follows  : 

Take  of  Opium,  sliced,  12  oz.  troy  ;  Water  of  Ammonia,  6  fl.  oz.  ; 
Animal  Charcoal,  in  fine  powder,  Alcohol,  Distilled  "Water,  each,  a 
sufticient  quantity.  Macerate  the  Opium  witli  4  pints  of  Distilled 
Water  for  twenty-four  hours,  and,  liaving  woiked  it  with  the  hand, 
again  macerate  for  twenty-four  hours,  and  strain.  In  like  manner, 
mac<M-atc  tlie  residiu'  twice  successively  witli  the  same  quantity  of 
Distilled  Water,  and  strain.  IVFix  the  infusions,  evaporate  to  (5  pints, 
and  tilter  ;  then  add  T)  ]>inta  of  Alcohol,  and  afterwards  3  fl.  oz.  of  the 
Water  of  Ammonia,  previously  mixed  with  8  fl.  oz.  of  Alcohol.  After 
twenty-foui-  hours,  pour  in  the  remainder  of  the  Water  of  Ammo- 
ni;i,  mixed,  as  before,  with  8  II.  oz.  of  Alcoliol  ;  and  s«'t  the  liquid 
aside  for  twenty- Ion r  hours  that  crystals  may  form.  Tu  ])uril'y  these, 
boil  fhein  with  'J  ])ints  of  .Mcohol  iinlil  they  are  dis.sohed,  Alter  the 
solnlion.  while  hot,  through  .AiiiiiKiI  Charcoal,  and  set  it  aside  to 
cry.stallize. 

In  this  pi'ocess  the  infusions  containing  the  mori)hine,  in  combina- 
tion witli  meconic  and  lactic  acids,  are  treated  with  alcohol  and 
ammonia  water.  The  former  n'tains  the  coloring  matter,  caoutchouc, 
n-sins,  etc.,  in  solution,  while  the  ammonia  combines  with  the  natu- 
ral jwrid.s,  the  morphine  being  precipitated  as  an  insoluble  precipitate. 
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Official  Description. — Colorless,  or  white,  shining,  rhombic  prisms,  or  fine  needles,  or  a  crys- 
talline  powder ;  permanent  in  the  air.    It  loses  all  of  its  water  of  crystallization  at  100° 
C.  (212*F.). 
Odor,  Taste,   and   Reaction.— Odorless  ;  bitter  taste  ;  alkaline  reaction. 
Solubility.—  Wnter.     In  :',:',:i{)  part.^  at  25°  C.  (77°  F.);  in  1040  parts  at  80°  C.  (176°  F.). 

Alcohol.     In  1(58  parts  at  25°  C.  (77°  F.) ;  in  76  parts  at  60°  C.  (140°  F.). 

Other  noiieiitii.  In  100  parts  of  lime  water,  44(54  parts  of  ether,  1800  parts  of  chloroform, 
113.5  parts  of  amyl  alcohol,  and  in  525  parts  of  acetic  ether  at  25°  C.  (77°  F.)  ;  insoluble 
in  benzene. 
Tests  for  Identity.— When  heated  slowly  to  about  200°  C.  (.392°  P.),  it  assumes  a  brown  color, 
and  when  hi-atol  rapidly  it  melts  at  254°  C.  (489.2°  F.).  Upon  ignition,  it  is  slowly 
consumed  without  leavinf?  a  residue. 

Sulphuric  acid  (free  from  nitrous  compounds)  added  to  Morphine  produces  no  color  or  only 
a  slight  yellowish  tint,  but  on  heating,  a  brown  color  is  developed. 

Sulphuric  acid  containing  a  crystal  of  potassium  iodate  gives  with  Morphine  a  dark  brown 
color.  (  Codeine  yields  a  moss-green  color,  changing  to  brown,  and  iiiirt:otine  a,  cherry-red 
color. ) 

Sulphuric  acid  containing  a  trace  of  selenous  acid  gives  with  Morphine  a  blue  color, 
changing  to  green  and  then  to  brown.  (Codeine  yields  a  green  color,  changing  to  blue, 
and  afterwards  to  grass-green  ;  narcotine  gives  a  green  color,  changing  to  brown,  and 
then  to  cherry-red.) 

Nitric  acid  produces  with  Morphine  an  orange-red  color  fading  to  yellow  (difference  from 
quinine).  Sulphuric  acid  containing  a  trace  of  mol3'bdic  acid  gives  a  purple  color, 
changing  to  blue.  .Sulphuric  acid  containing  in  each  Cc.  one  drop  of  solution  of  formal- 
deh3'de  yields  an  intense  purple  color. 

Mercuric  potassium  iodide  T.S.  produces  in  a  solution  of  Morphine  a  white  gelatinous  pre- 
cipitate. 

A  solution  of  sodium  phosphomolybdate  (1  in  20)  produces  in  solutions  of  Morphine  a  yel- 
low precipitate  soluble  in  ammonia  water. 

If  to  a  neutral  solution  of  Morphine  (1  in  100).  made  by  the  careful  addition  of  diluted 
sulphuric  acid,  a  few  drops  of  ferric  chloride  T.S.  be  added,  a  blue  color  will  be  pro- 
duced, which  is  destroyed  by  acids,  alcohol,  or  by  beating. 

Morphine  solutions,  when  heated  with  an  aqueous  solution  of  potassium  ferricyanide  con- 
taining a  drop  of  neutral  ferric  chloride  solution,  give  a  deep  blue  solution,  from  which, 
after  standing,  a  blue  precipitate  separates  (difference  from  codeine). 
Impurities  and  Tests  for  impurities. — Abnenceof  utrychnine,  irhich  yields  a  purple  color, 
or  of  acetnnilide,  irhich  yirea  a  crimson  color,  changing  to  green.  Sulphuric  acid  con- 
taining a  crystal  of  potassium  dichromate  gives  no  color  at  first,  but  after  a  time  a  green 
color. 

Meconic  acid  or  meconntes.  If  0.1  Gm.  of  Morphine  be  dissolved  in  10  Cc.  of  diluted  hy- 
drochloric acid,  no  red  coloration  should  be  produced  by  the  addition  of  a  few  drops  of 
ferric  chloride  T.S. 

Absence  of,  and  difference  from,  various  other  alkaloids.  On  adiling  4  Cc.  of  potassium 
hydroxide  T.S.  to  0.2  Gm.  of  Morphine,  a  clear  solution,  free  from  any  undissolved 
residue,  should  result. 

Ammonium  salts.     No  odor  of  ammonia  should  be  noticeable. 

Uses. — Morphine  is  rarely  used  medicinally,  its  salts — the  sulphate, 
acetate,  hydrochloride,  etc. — being  preferred  because  of  their  solu- 
bility iu  water. 

MORPHIN/E  ACETAS.  U.S.    Morphine  Acetate 

C17II19NO3.C2H4O2  +  3H2O  =  396.26 

The  acetate  [CH3COOH.C17H19NO3  +  SHaO]  of  the  alkaloid  morphine  should 
be  kept  in  well-stoppered,  dark  amber-colored  vials  ;  a  minute  (|uantity  of  free 
acetic  acid  should  be  present  to  prevent  decomposition. 

Preparation. — This  unit  may  be  made  by  the  former  official  process, 
as  follows  : 

Take  of  Morphine,  in  fine  powder,  1  oz.  troy  ;  Distilled  Water,  8 
fl.  oz.  ;  Acetic  Acid,  a  sufficient  quantity.  Mix  the  ]M(>r])liine  with 
the  Distilled  Water;  then  carefully  dioj)  Act'tic  Acid  into  the  mix- 
ture, stirring  it  constantly  until  tlu'  .Morphine  is  neutnili/.rd  and  dis- 
solved. Evaporate  the  solution,  by  means  of  a  water-bath,  to  the 
consistence  of  syrup,  and  set  jiside  until  it  concretes.  Lastly,  dry 
the  salt  with  a  gentle  heat,  and  rub  it  into  powder. 
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Care  is  required  not  to  employ  too  inueh  heat  in  the  evaporation, 
as  the  acetate  is  easily  decomposed,  a  liortion  of  the  acetic  acid 
escaping  and  leaving  an  equivalent  portion  of  uncombined  morphine. 

The  salt  itself  is  subject  to  loss  of  acetic  acid,  and  this  may  be  dis- 
covered upon  attempting  to  make  a  solution.  When  turbidity 
results,  due  to  the  inability  of  the  water  to  dissolve  the  alkaloid,  a 
ft'W  drops  of  acetic  acid  are  needed  to  make  the  solution  perfect. 

Official  Description. — A  white,  or  yellowish-white,  crystalline  or  amorphous  powder.     It 

gr!i<luiilly  loses  acetic  acid  when  exposed  to  air,  and  becomes  less  soluble  in  water. 
Odor  and  Taite. — Faintly  acetous  odor  ;  bitter  taste. 

Solubility.—  Water.     In  2.2a  parts  at  25°  C.  (77°  F.)  ;  in  2  parts  at  80°  C.  (176°  F.). 
Alchul.     In  21.6  parts  at  25°  C.  (77°  F.)  ;   in  2.5  parts  at  60°  C.  (140°  F.). 
Other  so/veiitK.     In  480  parts  of  chloroform  and  in  5.2  parts  of  glycerin  at  25°  C.  (77°  F.)  ; 
insoluble  in  ether. 
Tests  for  Identity. — When  heated,  the  salt  loses  water  and  acetic  acid,  and  melts  at  about 
200°  ('.  (;!92°  F.).     When  ignited,  it  is  consumed  completely,  leaving  no  residue. 
The  addition  of  diluted   ammonia  water  in  slight  excess  to  an   aqueous  solution  of  Mor- 
phine  Acetate  causes    a  white  precipitate,  which,  when   collected  and  washed,  should 
conform  to  the  reactions  and  tests  given  under  Murphiua. 
On  adding  sulphuric  acid  to  the  salt,  vapors  of  acetic  acid  are  evolved. 
Ferric  chloride  T.S.  produces,  in    neutral   aqueous  solutions  of  the  salt,  a  blue  color,  de- 

stroj'cd  by  acids,  alcohol,  or  by  heating. 
The  color  tests  for  the  identification  of  Moqihine  Acetate  and  those  showing  the  absence 
of  impurities  are  identical  with  those  described  under  Morphina. 

Uses. — Morphine  acetate  is  narcotic  and  sedative.  Dose,  one- 
eighth  to  one-fourth  of  a  grain  (0.008  to  0.015  Gm.). 

MORPHIN/E   HYDROCHLORIDUM.  U.S.    Morphine  Hydrochloride 

C17H19NO3.HCI  +  3H2O  =  372.86 

[MoRPHiN.E  Hydkochloras,  Pharm.  1890     MoRPHiXE  Hydrochlorate] 

The  hydrochloride  [HCI.C17H19XO3  +  3H2O]  of  the  alkaloid  morphine  should 
be  kept  in  well-stoppered,  amber-colored  vials. 

Preparation. — This  salt  may  be  prepared  by  a  process  similar  to 
that  used  lor  making  morphine  acetate  (see  preceding  artick'),  by  sub- 
stituting hydrochloric  acid  for  acetic  acid.  It  is  a  more  stable  salt 
than  the  acetate. 

Official   Description. — White,  silky,  glistening  needles  or  mierocrystalline  cubes,  or  a  white, 
crystalline  iiouilcr;  permanent  in  the  air.     It  loses  its  water  of  crystallization  at  100" 
C.  (212°  F.). 
Odor,  Taste,  and  Reaction. — Odorless:  bitter  taste;  neutral  reaction. 
Solubility.— tr„/./-.     In  17.2  parts  at  2.5<^  C.  (77°  F.)  ;  in  0.5  part  at  80°  C.  (176°  F.). 
Mr„l,.,l.     In  42  parts  at  25°  ('.  (77°  F.)  ;  in  :{5.5  i)arts  at  60°  C.  (140°  F.). 
Olhrr  Hiilrititx. —  Insoluble  in  ether  and  in  chloroform. 
Tests  for  Identity. — When  heated  to  2.'>0°  (".  (482°  F".),  it  assumes  a  brown  color,   and  on 
higher  lieating,  chars  without  melting.     (3n  ignition,  it  is  slowly  consumed,  leaving  no 
residue. 
On  shaking  an  aqueous  solution  of  the  salt  with  diluted  ammonia  water  in  slight  excess,  a 
crystalline  precipitate  is  formed,  which,  when  collected  and  washed,  should  respond  to 
all  tests  and  reactions  given  under  Mnrjihinn. 
Silver  nitrate  T.S.  proiluces  a  white  precipitate,  insoluble  in  nitric  acid. 
Ferric  <hloride  T.S.  produces,  in  neutral  aqueous  solutions  of  the  salt,  a  blue  color,  which 
i-i  destroyed  by  iieids,  iilcoln.l.  or  by  heating. 
Impurities  and  Tests  for  Impurities.-^.l/^omKr/j/i/iir.     On   adding  pota.-'aium  carbonate  T.S. 
to  a  solution    of  the  salt  (1    in   .'50),  a  white  preeipiUitc  should  1)0  formed,  which  should 
dissfdve  in  chloroform  without  color. 
The  color  tests  for  the  identification  of  Morphine  Hydrochloride  and  tho.se  showing  the 
absence  of  impurities  are  identical  with  those  described  under  Mm-phinti. 

Uses. — Morphine  hydrochloride  is  used  very  largely  in  Great  Brit- 
ain its  a  narcotic  and  .scdiitivc.  Thr  dose  is  one-eighth  to  one-fourth 
of  a  grain  (O.OOS  to  O.Ol.".  (Jni.). 
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MORPHIN^C   SULPHAS.   U.S.    Morphine  Sulphate 

(Ci7Hi9N03)2.H2S04  +  5H2O  =:  752.83 

The  sulphate  [S02(0H)2.(Ci7Hi9N03)2  +  5H2O]  of  the  alkaloid  morphine 
should  be  kept  in  well-stoppered,  amber-colored  vials. 

Preparation. — This  useful  salt  may  be  made  by  the  former  official 
process,  as  follows  : 

Take  of  Morphine,  in  fine  powder,  1  oz,  troy ;  Distilled  "Water  8 
fl.  oz,  ;  Diluted  Sulphuric  Acid  a  sufficient  quantity.  Mix  the  Mor- 
phine with  the  Distilled  Water,  then  carefully  diop  in  Diluted  Sul- 
phuric Acid,  constantly  stirring  until  the  IVIorphine  is  neutralized  and 
dissolved.  Evaporate  the  solution,  by  means  of  a  water- bath,  so  that 
on  cooling-  it  may  crystallize.  Lastly,  drain  the  crystals,  and  dry 
them  on  bibulous  paper. 

Official  Description. — White,  feathery,  acicular,  silky  crystals,  or  in  cubical  masses  ;  perma- 
nent in  the  air.     It  loses  three  molecules  of  water  of  crystallization  at  100°  C.  (212°  F.). 
Odor,  Taste,  and  Reaction. — Odorless  ;  bitter  taste  ;  neutral  reaction. 
Solubility.—  Wat,-,-.     In  15.3  parts  at  25°  C.  (77°  F.)  ;  in  0.6  part  at  80°  C.  (176°  F.). 
Alcohol.     In  465  parts  at  25°  C.  (77°  F.)  ;  in  187  parts  at  60°  C.  (140°  F.). 
Other  HolreiitH.     Insoluble  in  ether  and  chloroform. 
Tests  for  Identity. — When  heated  to  about  250°  C.  (482°  F.),  the  salt  assumes  a  brown  color, 
and  then  chars  without  melting.     When  ignited,  it  is  very  slowly  consumed,  leaving  no 
residue. 
On  adding  a  dilute  solution  of  ammonia  water  in  slight  excess  to  its  aqueous  solution,  and 
vigorously  shaking  the  liquid,  a  precipitate  is  formed  which,  when  collected  and  wa.«hed, 
should  respond  to  all  the  tests  and  reactions  given  under  Morphiua. 
Barium  chloride  T.S.  produces  a  white  precipitate,  insoluble  in  hydrochloric  acid. 
Ferric  chh)ride  T.S.,  when  added  to  neutral  aqueous  solutions  of  the  salt,  produces,  a  blue 

color,  which  is  destroyed  by  acids,  alcohol,  or  by  heating. 
The  color  tests  for  the  identilication  of  Morphine  Sulphate,  and  those  showing  the  absence 
of  impurities,  are  identical  with  those  described  under  Morphiua. 

Uses. — Morphine  sulphate  is  much  more  largely  employed  in  the 
United  States  than  any  other  salt  of  morphine.  The  dose  is  one-eighth 
to  one-fourth  of  a  grain  (0.008  to  0.015  Gm. ).  The  solution  of  sulphate 
of  morphine  formerly  official  was  made  by  dissolving  one  grain  of 
morphine  sulphate  in  one  fluidounce  of  distilled  water.  Although 
the  solution  is  more  stable  than  that  of  any  other  of  the  morphine 
salts  in  use,  it  will  in  time  deteriorate,  either  through  the  presence  of 
microscopic  plants  or  from  other  causes,  and  hence  it  is  not  desirable 
to  keep  it  on  hand.  This  solution  must  not  be  confounded  with 
Magendie's  solution,  which  is  sixteen  times  as  strong, — i.e.,  sixteen 
grains  in  a  fluidounce.     This  solution  is  often  used  hypodermically. 

Official  Preparation 

Pulvis  Morphinaj  Compositus  Made  by  mixing  1.5  Gm.  of  morphine  sulphate  with  32 

Compound  Powder  of  Morphine         Gm.  of    powdered  camphor,     3.'}  Gm.    of    jflycyrrhiza, 

and  3."?. 5  Gm.  of  precipitated  calcium  carbonate.     (See 
Pulveres.)     Dose,  eight  grains  (0.5  Gm.) 

CODEINA.  U.S.    Codeine 

C18H21NU3  +  H2O  =  314.8.:! 

An  alkaloid  [Ci7lTi8(0n3)NC)3  (  H2O]  obtained  from  Opium,  or  prepared  from 
morphine  by  methylation.  It  should  be  kept  in  well-stoppered,  and)er-i'oloreil 
vials. 

When  a  solution  of  mixed  morpliine  and  codeine  hydnudilorides  is 
treated  with  ammonia,  the  former  alkaloid  is  precipitated,  and  the 
codeine,  remaining  in  solution,  may  bo  obtained  by  evaporation  and 
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crystallization.  It  may  be  purified  by  treating  the  crystals  with  hot 
ether,  which  dissolves  them,  and  yields  the  codeine  in  colorless  crystals 
on  spoutaueous  evaporation. 

Codeine  is  a  substituted  morphine,  in  which  one  of  the  hydroxyl 
atoms  is  replaced  by  methoxyl,  OCH3.  It  has  been  obtained  syntheti- 
cally by  heating  morphine  with  methyl  iodide. 

Codeine  is  remarkable  for  being,  with  the  exception  of  colchicine, 
the  most  soluble  alkaloid  in  use,  there  being  no  necessity  for  salifying 
it.  Its  salts  are  frequently  used  and  are  even  more  soluble.  It  is 
usually  seen  in  larger  crystals  than  any  other  alkaloid. 

Official  Description. — White,  or  nearly  translucent,  orthorhonibic  prisms,  octahedral  crjstala, 

or  a  crystalline  powder;  slightly  efflorescent  in  warm  air. 
Odor,  Taste,  and  Reaction. — Odorless  ;  faintly  bitter  taste.     Its  aqueous  solution  is  alkaline 

to  litmus  paper,  and  is  liBvogyrate. 
Solubility.—  Wuitr.     In  120  parts  at  25°  ('.  (77°  F.)  ;  in  59  parts  at  80°  C.  (17«°  F.). 
Alcohol.     In  1.6  parts  at  25°  C.  (77°  F.) ;  in  0.92  part  at  60°  C.  (140°  F.). 
Other  solreiits.     In  12.5  parts  of  ether  and  0.66  part  of  chloroform  at  25°  C.  (77°  F.) 
Tests  for  Identity. — At  100°  C.  (212°  F.)  it  lo.ses  its  water  of  crystallization,  and  melts  at 

154.9°  C.  (310.8°  F.)      When  heated  in  an  insufficient  amount  of  water  for  complete 

solution,  it  melts  to  oily  drops,  which  crystallize  on  cooling.     It  leaves  no  residue  on 

incineration. 
Its  aqueous  solution  is  alkaline  to  litmus  paper,  and  is  laevogyrate. 
Sulphuric  acid  (free  from  nitrous  compounds)  produces  either  no  color  or  a  slight  pinkish 

tint,  which  disappears  within  two  minutes,  but  on  heating,  a  violet  color  is  developed. 

(The  presence  of  nitrous  compounds  causes  a  pink  color  in  the  cold.) 
Sulphuric  acid  containing  a  trace  of  ferric  chloride  produces  with  Codeine  a  violet-blue 

color;  sulphuric  acid  heated,  with  a  drop  of  nitric  acid  added,  gives  a  blood-red  color; 

sulphuric   acid  containing  a  trace  of  selenous   acid   produces  a  green  color,  changing 

rapidly  to  blue,  and  then  slowly  back  to  grass-green  (with  morphine  it  gives  a  blue 

color,  changing  to  green,  and  then  to  brown)  ;  sulphuric  acid  and  Codeine  develop  no 

color,  but  on  adding  a  drop  of  solution  of  formaldehyde  a  violet-blue  color  is  produced 

(morphine  giving  an  intense  purple  color). 
If  1  drop  of  a  diluted  nitric  acid  solution  (1  drop  in  200  Co.  of  water)  be  added  to  a  solu- 
tion of  0.03   Gm.  of  Codeine  in  2  Cc.  of  sulphuric  acid,  a  bluish-red   tint,  gradually 

changing  to  blue,  will  be  developed. 
Impurities   and   Tests   for  Impurities. —  Difference  from,    and   ahxence    of,    morphine.      On 

sprinkling  0.05  (im.  of  Codeine  upon  2  Cc.  of  nitric  acid  (sp.  gr.  1.200)  the  crystals  will 

turn  red,  but  the  acid  will  acquire  only  a  yellow  color. 
Morphine.     On  dissolving  a  small   crystal  of  potassium  ferricyanide  in  10  Cc.  of  water, 

adding  one  drop  of  ferric  chloride  T.S.,  and  then  1  Cc.  of  Codeine  solution  (1  in  100), 

no  blue  color  should  be  produced  at  once. 

Uses. — Codeine  is  sedative,  in  doses  of  one-fourth  to  one  grain 
(0.015  to  0.065  Gm.). 

CODEIN/E  PHOSPHAS.  U.S.    Codeine  Phosphate 

C18H21NO3.H3PO4  +  2HaO  =  430.0 

The  phosphate  [PO  (OH)  3.  (CnHislCHs)  NO3)  +  2H2O]  of  an  alkaloid  obtained 
from  Opium,  or  prepared  from  morphine  by  methylation.  It  should  be  kept  in 
well-stoppered,  amber-colored  vials. 

Preparation. — Codeine  phosphate  may  be  made  by  evaporating 
and  crystallizing  a  solution  of  codeine  in  phosphoric  acid. 

Official  Description. — Fine,   white,  needle-shaped  crystals,  or  a  crystalline  powder.     It  fre- 

riufiitly  crystal  I  i/,es  with  one  and  a  half  molecules  of  water  of  crystallization. 
Odor,  Taste,  and  Reaction. — Without  odor,  and  having  11  liitter  taste  ;  alkaline  reaction. 
Solubility.—  \\<t(,-r.      In  2.25  parts  at  25°  C.  (77°  F.)  ;   in  0.46 part  at  80°('.  (176°  F.). 
Alcohol.     In  261  parts  at  2.'i°  C.  (77°  F.)  ;  in  97  parts  at  60°  C.  (140°  F.). 
Other  lohruu.     In  1  ."UO  parts  of  ether  and  6620  parts  of  chloroform  at  25°  C  (77°  F.). 
Tests  for  Identity.— At   ino°  C.  (212°  F.)  it  loses  all  of  its  water  of  crystallization;  above 
200°  ('.  (392^  F.)  it  becomes  rjnrker  in  color,  ami  at  2.35°  C.  (455°  F.)  melts  to  a  brown 
liquid,  which  rapi'lly  volatilizes. 
Its  aqueous  solution  reddens  blue  litmus  paper. 

If  silver  nitrate  T.S.  bo  added  to  its  aqueous  solution,  a  yellow  precipitate  is  prodnoed, 
which  is  soluble  in  dilute<l  nitric  acid  and  in  ammonia  water. 
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Sulphuric  acid  (free  from  nitrous  compounds)  produces  either  no  color  or  a  slight  pinkish 
tint,  which  disappears  within  two  minutes  ;  sulphuric  acid  containing  a  trace  of  ferric 
chloride  produces  a  violet  blue  color;  sulphuric  acid  containing  a  trace  of  selenous  acid 
gives  a  green  color,  changing  rapidly  to  blue,  and  then  slowly  back  to  grass-green  (with 
morphine  it  gives  a  blue  color,  changing  to  green,  and  then  to  brown).  Sulphuric  acid 
and  a  drop  of  solution  of  formaldehyde  produce  a  violet-blue  color  (morphine  an  intense 
purple). 

Impurity  and  Test. — Morphine.  On  dissolving  a  small  crystal  of  potassium  ferricyanide  in 
10  Cc.  of  wiiter,  lidding  1  drop  of  ferric  chloride  T.S.,  and  then  1  Cc.  of  Codeine  Phosphate 
solution  (1  in  100),  no  blue  color  should  be  produced  at  once. 

Quantitative  Test. — If  0.2  Gm.  of  Codeine  Phosphate  bo  dissolved  in  5  Cc.  of  water  and  3  Cc. 
of  potassium  hydroxide  T.S.,  and  the  solution  shaken  out  successively  with  three  portions 
of  chloroform  (5  Cc.  each),  the  combined  chloroformic  solutions,  evaporated  to  dryness  in 
a  tared  dish,  should  yield  not  less  than  0.13  (Jm.  of  codeine. 

Uses. — Codeine  phosphate  is  a  vahuible  sedative,  and  is  often  pre- 
ferred to  any  of  the  morphine  salts.     Dose,  one-half  grain  (0.03  Gm. ). 

CODEIN/E  SULPHAS.  U.  S.    Codeine  Sulphate 

(C18H21NO3)  2.H2SO4  +  5H2O  ^  780.65 

The  sulphate  [SO2  (OH)  2.  (C17H18  (CH3)  N03)2  -f  5H2O]  of  an  alkaloid  obtained 
from  Opium,  or  prepared  from  morphine  by  methylation.  It  should  be  kept  in 
well-stoppered,  amber-colored  vials. 

Preparation. — Codeine  sulphate  is  made  by  evaporating  a  solution 
of  codeine  in  diluted  sulphuric  acid. 

Official  Description. — Long,  glistening,  white,  needle-shaped  crystals,  rhombic  prisms,  or  a 

crystalline  powder,  efflorescing  in  the  air. 
Odor,  Taste,  and  Reaction.—  Odorless  ;  bitter  taste ;  neutral  reaction. 

Solubility.— IVa^ec.     In  about  30  parts  at  25°  C.  (77°  F.),and  in  6.25  parts  at  80°  C.(  176°  F.). 
Alrohol.     In  1035  parts  at  25°  C.  (77°  P.),  jind  in  340  parts  at  60°  C.  (140°  F.). 
Other  Holrenin.     Insoluble  in  chloroform  and  ether. 
Tests  for  Identity.— The  salt  loses  its  water  of  crystallization  at  100°  C.  (212°  F.)  ;  chars, 
decomposes,  and  partiallv    volatilizes  above  200°  C.    (392°  F.),   without   melting;    the 
residue  melts  at  about  278*  C.  (532.4°  F.). 
Its  aqueous  solution  (1  in  20)  is  neutral  or  faintly  acid  to  litmus  paper. 
If  barium  chloride  T.S.  be  added  to  an  aqueous  solution  of  the  salt,  a  white  precipitate  is 

produced,  which  is  insoluble  in  hydrochloric  acid. 
Sulphuric  acid  (free  from  nitrous  compounds)  produces  either  no  color  or  a  slight  pinkish 
tint,  which  disappears  within  two  minutes,  when  added  to  Codeine  Sulphate,  but  on 
heating,  a  violet  color  is  produced;  sulphuric  acid  heated,  with  a  drop  of  nitric  acid 
added,  gives  a  blood-red  color  ;  sulphuric  acid  containing  a  trace  of  selenous  acid  produces 
a  green  color,  changing  rapidly  to  blue,  and  then  slowly  back  to  grass-green  (with 
morphine  sulphate  it  gives  a  blue  color,  changing  to  green,  and  then  to  brown)  ;  sulphuric 
acid  and  Codeine  Sulphate  give  no  color,  hut  on  adding  a  drop  of  solution  of  formalde- 
hyde, a  violet  blue  color  is  produced  (morphine  sulphateyielding  an  intense  purple  color). 
If  1  drop  of  a  diluted  nitric  acid  solution  (1  drop  in  200  Cc.  of  water)  be  addeil  to  2  Cc.  of  a 
solution  of  0.1  (Jra.  of  Codeine  sulphate  in  6  Cc.  of  sulphuric  acid,  a  bluish-red  tint, 
gradually  changing  to  blue,  will  be  developed. 
Impurities  and  Tests  for  Impurities. — Mnrphiue.  On  dissolving  a  small  crystal  of  potas- 
sium ferricyanide  in  10  Cc.  of  water,  adding  1  drop  of  ferric  chloride  T.S.,  and  then  1 
Cc.  of  Codeine  Sulphate  solution  (1  in  100),  no  blue  color  shoulil  be  produce<l  at  once. 

Uses. — Codeine  sulphate  is  preferred  by  many  practitioners  to 
morphine  sulphate.  It  is  used  a»s  a  sedative  and  narcotic.  Dose, 
one-half  grain  (0.03  Gm.). 

APOMORPHIN/E    HYDROCHLORIDUM.  U.S.     Apomorphine 
Hydrochloride 

Ci7Hi7N02.1in     =301  ..34 

[ApoMORPniN.E  HYDROcnu)R.\a,  Ph.vrm.  1S90    Apomorphine  Hydrochloratb] 

The  hydrochloride  [HCI.C17H17NO2]  of  an  alkaloid  jiropared  from  morphine 
by  the  abstraction  of  one  molecule  of  water.  It  shoidd  be  kept  in  small,  dark 
amber-colored  vials,  which  have  been  previously  rinsed  with  diluted  hydrochloric 
acid  and  dried. 
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Preparation. — It  may  be  made  by  heating  morphine  in  a  closed 
tube  with  a  great  excess  of  hydrochloric  acid  for  two  or  three  hours 
to  the  temperature  of  140°  to  150°  C.  (284°  to  302°  F. ).  The  contents 
of  the  tube  are  then  dissolved  in  water,  an  excess  of  sodium  bicar- 
bonate added,  and  the  precipitate  exhausted  with  ether  or  chloroform. 
On  the  addition  to  the  solution  of  a  very  small  quantity  of  hydro- 
chloric acid,  crystals  of  apomorphiue  hydrochloride  form.  The  pro- 
cess is  one  of  dehydration, — the  morphine  i)arting  with  one  molecule 
of  water,  thus : 

Ci,Hi9K03  —  HaO  =  Ci7  H17NO2 

JliirpliiiR'  WatiT  Apomorpliiiii- 

Official  Description.— Minute  grayi.sh-white  nionoclinic  prisms,  glistening,  and  acquiring  a 

greenish  tint  u])on  exposure  to  light  and  air. 
Odor,  Taste,  and  Reaction. — Odorless;  slightly  bitter  taste;  neutral  reaction. 
Solubility.—  Wairr.     In  .",9.5  parts  at  25°  ('.  (77°  F.)  ;  in  16  parts  at  80°  C.  (176°  F.). 

Alrohof.     In  .38.2  parts  at  25°  C.  (77°  F.)  ;  in  .''.O  parts  at  60°  ('.  (140°  F.). 

Olhpr  siiheitis.     In  1864  parts  of  ether  and  in  ;!800  parts  of  chloroform  at  25°  C.  (77°  F.). 
Tests'  for  Identity.— The  salt  decomposes  between  200°  and  210°  C.  (392°  and  410°  F.). 

If  the  salt  imparts  at  once  an  emerald-green  color  to  100  parts  of  water  on  being  shaken 
with  it  a  few  times  in  a  test-tube,  it  should  be  rejected. 

Apomorphine  Hydrochloride  is  not  colored  when  treated  with  sulphuric  acid  ;  with  nitric 
acid  a  deep  purple  color  fading  to  orange  is  produced  ;  with  suljihuric  acid  containing  a 
trace  of  selcnous  acid,  a  dark  blue  color,  fading  to  violet,  anil  then  turning  black  ;  with 
sulphuric  acid  containing  a  trace  of  nitric  acid,  a  blood-red  color,  fading  to  orange  ;  with 
sulphuric  acid  containing  a  trace  of  ferric  chloride,  a  pale  blue  color;  with  sulphuric 
acid  containing  a  trace  of  ammonium  vanadate,  a  violet-blue  color,  changing  to  deep 
greenish-blue ;  with  sulphuric  acid  containing  a  little  paraldehyde,  a  green  color, 
fading  to  reddish-brown  ;  with  sulphuric  acid  containing  potassium  iodate,  a  black  color, 
changing  to  brown,  and  finally  to  pale  brown. 

If  sulphuric  acid  be  adiled  to  a  crystal  of  Ai)oniorphine  Hydrochloride  and  a  crystal  of 
potassium  nitrate,  the  latter  is  colored  red,  and  on  stirring  with  a  glass  rod  the  solution 
becomes  green,  then  blue,  then  purple,  and  finally  cherry-red.  Acetic  acid  dissolves  the 
salt  without  color,  but  on  adding  a  trace  of  potassium  iodate,  the  solution  turns  blood-red, 
changes  to  puqile,  and  on  a<lding  a  little  ether  and  shaking,  the  latter  assumes  a  blue  color. 

Gold  chloride  T.S.  produces  a  reddish-purple  precipitate  in  a  solution  of  the  salt.  Diluted 
ferric  chloride  T.S.  colors  Ajjomorphine  Hydrochloride  solution  red  (distinction  from 
mnrphinr,  which,  by  the  same  test,  is  colored  blue). 

Silver  nitrate  T.S.  added  to  the  aqueous  solution  of  the  salt  throws  down  a  white  precipi- 
tate, insoluble  in  nitric  acid,  soon  turning  black  by  reduction  to  metallic  silver,  and 
in.stantly  reduced  by  the  addition  of  ammonia  water. 

If  0.05  (Jm.  of  the  salt  be  shaken  with  a  solution  made  by  dissolving  0.05  Gm.  of  ferrous 
sulphate  in  10  ('c.  of  water,  the  solution  will  gradually  turn  blue  and  tlien  black  ;  upon 
the  addition  of  some  alcohol,  the  solution  resumes  its  blue  color  (ditference  from  codeine, 
morphine,  narceine,  and  narcotine). 

Uses. — This  remarkable  compound  is  devoid  of  narcotic  properties, 
but  is  expectorant  in  doses  of  ono-tliirtieth  of  a  grain  (0.002  Gm.), 
and  a  powerful  emetic  in  oiu^tcnth  grain  (0.005  Gm.)  doses;  it  is 
often  given  hypodermically  and  should  be  employed  with  cautiou  to 
avoid  excessive  emesis. 

CINCHONA.  t\S.    Cinchona 

[I'lOIUVIAN  Ha  UK  J 
Th»^  (Iriofl  }»ark  of  ClnchoiKt  Lr(l(/rn(iiia  Moens,  Vwchoun  Cali.ini/a  Weddell,  Cin- 
rhoud  iilVniKilis  LiniK'-,  and  of  hybrids  of  these  with  other  species  of  Cinehona 
(Fani.  RiihiacfH) .  It  should  yield  not  less  than  5  ]K>icent.  of  total  aidivdroiis 
einehona  alkaloids,  an<l  at  lea.st  4  nereent.  of  anhydrous  ether-soluhle  alkaloids 
when  fuMHayed  by  the  process  given  helow. 

In  (jnills  or  curved  pieces  of  variable  size,  usually  2  or  .S,  sometimes  5  Mm. 
thick  ;  externally  grav,  rarely  brownish-gray,  with  ntunerous  intersecting  trans- 
verse  and  longitudinal  (issures,  which  hav«>  "nearly  vertical  sides  ;  the  outer  bark 
rnay  1k'  absent,  the  color  externally  being  then  cinnamon-browii  ;  inner  surface 
light  cinnamon-brown,  finely  striate  ;  fracture  of  the  f>ntcr  b;irk  short  and  granu- 
lar, of  the  inner  finely  splintery  ;  powder  light  brown  or  yellowish-brown  ;  odor 
slight  aromatic  ;  taste  bitter  and  somewhat  astringent. 
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CINCHONA  RUBRA.  U.S.    Red  Cinchona 

[Peruvian  Bark] 

The  dried  bark  of  Cinchona  mcclruhra  Pavon  (Fam.  Rubiacerc) ,  or  of  its  hybrids, 
yielding  not  less  than  5  percent,  of  anhydrous  cinchona  alkaloids  when  assayed  by 
the  process  given  for  these  alkaloids  under  Cinchona. 

In  quills  or  curved  pieces  of  variable  size,  the  bark  2  to  5  Mm.  thick  ;  externally 
gray  or  grayish-brown,  more  or  less  rough  from  longitudinal  rows  of  warts,  or 
from  warty  ridges  w'hich  are  sometimes  fissured,  the  transverse  fi.ssures  rarely 
numerous  or  much  intersected,  and  having  their  sides  sloping  ;  inner  surface  red- 
dish or  orange-brown,  distinctly  striate  ;  fracture  short  and  granular  in  the  outer, 
shortly  and  rather  coarsely  splintery  in  the  inner  bark  ;  slightly  odorous ;  taste 
bitter  and  astringent ;  i)Owder  reddish-brown. 

The  value  of  cinchona  l)aik  depends  entirely  upon  the  percentage  of 
alkaloids  present  in  it ;  and,  as  barks  are  found  in  the  market  greatly 
varying  in  quality,  it  is  necessary  to  jjrove  their  worth  by  assay. 

Assay  of  Cinchona 

Cinchona,  in  No.  80  (or  finer)  powder 15  Qm. 

Ether,  sp.  gr.  not  above  0.720  at  25°  C.  (77°  F.), 

Chloroform, 

Ammonia  Water, 

Distilled  Water, 

Normal  Sulphuric  Acid  V.S.,  each,  a  sufficient  quantity 

Introduce  the  Cinchona  into  an  Erlenmeyer  flask  or  bottle  of  about  400  Cc.  capacity,  and 
add  a  mixture  of  250  Cc.  of  ether  and  50  Cc.  of  chloroform  ;  then  insert  the  stopper 
securely,  shake  the  flask  vigorously,  and  allow  it  to  stand  for  ten  minutes.  Then  add  10 
Cc.  of  ammonia  water,  and  allow  it  to  stand  fur  five  hours,  shaking  at  frequent  intervals 
(or  continuously  with  the  aid  of  a  mechanical  shaker).  Next  add  15  Cc.  of  distilled 
water,  shake  the  flask  vigorously,  and  allow  it  to  stand  for  a  few  minutes,  so  as  to  cause 
the  powder  to  settle  readily.  When  the  supernatant  fluid  is  quite  clear,  decant  into  a 
measuring  flask  or  cylinder  exactly  200  Cc  of  the  supernatant  liquid  (representing  10 
(im.  of  Cinchona),  transfer  this  to  a  separator  and  add  15  Cc.  of  normal  sulphuric  acid 
V.S.,  or  sufticient  to  make  the  liquid  distinctly  acid.  Shake  the  separator  vigorously  for 
^  one  minute,  and  allow  the  two  layers  of  liquid  to  separate  completely.     Draw  off  the 

lower  aqueous  layer  into  a  flask.  Then  add  5  Cc.  of  normal  sulphuric  acid  V.S.  and  5  Cc. 
of  distilled  water  to  the  separator  and  shake  it  vigorously  for  about  one  minute,  allow 
the  liquids  to  separate  as  before,  and  again  draw  off  the  lower  aqueous  layer  into  the 
flask.  Repeat  the  operation,  using  5  Cc.  of  distilled  water  in  the  separator  (without 
acid),  drawing  off  the  aqueous  liquid  into  the  flask.  Filter  the  combined  acid  liquids  into 
a  measuring  cylinder,  and  wash  the  filter  and  flask  with  enough  distilled  water  to  make 
the  contents  of  the  cylinder  measure  exactly  50  Cc.  Pour  half  (25  Cc.)  of  the  acid  liquid 
into  a  separator  marked  No.  1,  and  the  remaining  half  (25  Cc.)  into  another  separator 
marked  No.  2,  which  set  aside. 

I.  For  Anhydrous  Cinchona  Alkaloids.— To  separator  No.  1  (see  above)  add  25  Cc.  of 
a  mixture  of  chloroform  .S  vuluiiies  and  ether  1  volume,  also  5  Cc.  of  ammonia  water,  or 
sufiicient  to  render  the  liquid  alkaline.  Insert  the  stopper  and  shake  the  separator  care- 
fully for  one  minute,  and  then  draw  off  the  lower  layer  into  a  tared  flask  or  beaker.  Add 
20  Cc.  more  of  the  chloroform-ether  mixture  to  the  separator,  insert  the  stopper,  and 
shake  the  liquid  carefully  for  one  minute,  again  drawing  off  the  lower  layer  into  the 
tared  flask.  Repeat  the  operation  with  10  Cc.  of  chloroform,  and  draw  this  off  into  the 
tared  flask.  Evaporate  the  chloroform-ether  solutions  in  the  tared  flask  or  beaker  slowly 
and  carefully  to  dryness  on  a  water-bath.  Add  ."5  Cc.  of  ether  to  the  dry  residue,  and 
again  evaporate  to  dryness.  Then  place  the  flask  or  beaker  in  an  air-bath  and  heat  at 
110  C.  (2;{0°  F.)  until  the  weight  after  cooling  remains  constant.  This  weight  in  grammes 
multiplied  by  20  will  give  the  percentage  of  anhydrous  cinchona  alkaloids  (total  alka- 
loids) in  the  Cinchona. 

II.  For  Ether-Soluble  Alkaloids.— To  separator  No.  2  (see  above),  containing  the  other 
25  Cc.  of  acid  li(iuid,  add  25  Cc.  of  ether  and  5  Cc.  of  ammonia  water,  or  sufiicient  to 
render  the  liquid  alkaline.  The  temperature  of  the  liquid  should  bo  kept  below  20°  C. 
(68  F.),  by  cooling  it,  if  necessary.  Shake  the  separator  moderately  for  two  minutes, 
and  allow  the  liquid  to  stand  for  ten  minutes  at  15°  C.  (59°  F.);  after  the  liquids  have 
separated,  draw  off  and  reject  the  lower  aqueous  layer  and  transfer  the  ethereal  li(|uid  to 
a  tared  beaker.  Add  5  Cc.  more  of  ether  to  the  separator,  rinse  carefully,  anil  add  the 
rinsings  to  the  tared  beaker.  Evaporate  the  ether  carefullv  by  the  aid  of  a  water-bath, 
dry  the  beaker  and  contents  in  an  air-bath  at  110°  C.  (2;?0'^  F'.)  for  two  hours,  cool,  and 
weigh.  This  weight  in  grammes  multi])lied  by  20  gives  the  percentage  of  the  anhydrouB 
ether-soluble  alkaloids  contained  in  the  Cinchona. 

Note. — Ether-soluble  alkaloids  include  quinine,  quinidine,  and  ciuchonidine. 
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About  twenty  alkaloids  have  been  discovered  in  cinchona  barks. 
Some  of  tliese  are  found  in  only  one  kind  of  bark,  some  are  doubt- 
less "split  products," — that  is,  not  existing  naturally  in  the  bark, 
but  the  result  of  the  action  of  chemical  agents  upon  it. 

Quinine,  Quinidine,  Cinchonine,  and  Cinchonidine  are  the  most  impor- 
tant alkaloids  found  in  cinchona  barks,  and  they,  or  their  important 
salts,  will  be  considered  in  separate  articles.  The  acids  present  are 
kinic,  or  quinic,  quinotannic,  undkinovic,  or  quinovic.  The  neutral  prin- 
ciple is  kinovin,  or  quiyiomn,  while  cinehonic  red,  volatile  oil,  and  red  and 
yellow  coloring  matter  are  also  present.  The  first  four  of  the  alkaloids 
in  the  following  list  are  used  in  medicine.     The  list  is  as  follows  : 

Natural  Alkaloids. — Quinine,  C20H24X2O2  ;  Quinidine,  C30H24 
^2^2 ;  Cinchonine,  Ci9H22^20  ;  Cinchonidine,  C1QH22N2O  ;  Quina- 
mine,  CieH24^202 ;  Conquinamine,  Ci9H24K^202 ;  Homoquinine,  C39 
H4eN404  ;  Cinchonamine,  C19H24N2O  ;  Pay  tine,  C21H24X2O.  H2O  ;  Ho- 
mocinchonidine,  Ci9H22^2C) ;  Cusconine,  C23H28^204 ;  Cusconidine, 
C23H28^204  ;  Concusconine,  C22H26]^204  ;  Aricine,  C23H28N2O4 ;  Pari- 
cine,  CxeHi8^2C) ;  Paytamine,  C21H24X2O  ;  Hydroquinine,  C2oH2eN2 
O2  ;  Hydroqiiinidine,  C2oH26^2C>2  ;  Cinchotine,  C19H24N2O  ;  Hydro- 
cinchoniue,  C19H24X2O ;  Hydrociuchonidine,  C19H24N2O ;  Diquiui- 
dine,  C4oH4eX403 ;  Cupreine,  Ci9H22^202. 

The  Artificial  Alkaloids  are  :  Quinicine,  C20H24X2O2  ;  Ciuchoni- 
cine,  Ci9H22^2^  ;  Quinamiciue,  C19H24N2O2  ;  Apoquinamine,  C19H22 
N2O.  These  are  chiefly  produced  by  the  action  of  heat  upon  the 
natural  alkaloids  and  usually  in  the  presence  of  diluted  acids.  In 
addition  there  have  been  many  others  made  which  are  not  of  phar- 
maceutical interest. 

One  of  the  principal  difficulties  in  preserving  galenical  preparations 
of  cinchona  arises  from  the  alteration  and  precipitation  which  the  cin- 
chotannic  acid  and  its  compounds  undergo  upon  keeping.  Glycerin 
has  proved  to  be  very  useful  by  dissolving  and  holding  these  in  solu- 
tion, and  hence  it  is  present  in  nearly  every  one  of  the  preparations. 

Uses. — Cinchona  is  a  febrifuge  and  tonic  in  doses  of  fifteen  grains 
(IGm.). 

Official  Preparations 

Fluidextractum  Cinchonse  Made  from  cinchona  with  a  menstruum  of  8  parts  of  al- 

Fluidextract  of  Cinchona  cohol,  1  part  of  glycerin,  and  1  i)art  of  water,  finishing 

with  a  menstruum  of  8  parts  of  alcohol  and  2  parts  of 
water  (see  page  389).     Dose,  fifteen  minims  (1  Co.) 
Tinctura  Cinchonae  Made  by  percolating  200  <»m.  of  cinchona  with  a  men- 

Tincture  of  Cinchona  struum  of  675  Cc.  of  alcohol,  250  Cc.  of  water,  and  75  Co. 

of  glj'cerin,  to  obtain  1000  t"c.  (see  page  349).     Dose, 
one  to  four  fluidrachms  (4  to  16  Cc.) 
Tinctura  Cinchona;  Composita  Made  l)y  percolating  100  (im.  of  rr>l  cinchona,  80  Gm.  of 

Compound  Tincture  of  Cinchona  bitter  orange  peel,  and  20  (im.  of  scrpentaria  with  a 

menstruum  of  675  Cc.  of  alcohol,  250  Cc.  of  water,  and 
75  Cc.  of  glycerin,  to  obtain  1000  Cc.  (see  page  349). 
Dose,  one  to  four  fluidrachms  (4  to  16  Cc.) 

QUININA.  U.S.    Quinine 

CaoH24N209  ^-  3HaO  =  375.46 

An  alkaloid  n>)taine<l  from  the  bark  of  various  npecies  of  CHurlnma  (Fam. 
Hul/inri'ir).     (Iwm'ww  shouM  be  kept  in  weU-Htoppereci,  amber-colored  bottles. 

Preparation. — This  alkaloid  is  usually  made  by  adding  to  the 
cooled  sK'id  solution  of  the  sulphate  a  quantity  of  ammonia  water  or 
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solution  of  sodium  hydroxide  just  sufficient  to  precipitate  the  qui- 
nine, carefully  avoiding  an  excess. 

Official  Description. — A  white,  flaky  or  micro-crystalline  powder  ;  slightly  effloreicent  in  dry 
air.  When  freshly  crystallized  it  should  contain  three  molecules  of  water  of  crystalliza- 
tion. When  heated,  it  fuses  at  57°  C.  (1.34.6°  F.),  and  loses  two  molecules  of  water  of 
crystallization  at  100°  C.  (212°  F.).  and  the  third  molecule  at  125°  C.  (257°  F.)  ;  at 
ordinary  temperatures  the  loss  is  gradual. 
Odor,  Taste, "and  Reaction. — Odorless;  bitter  taste;  alkaline  reaction. 
Solubility. — When  free  from  water  it  has  the  following  solubility  : 

Water.     In  1750  parts  at  25°  C.  (77°  F.)  ;  in  810  parts  at  80°  C.  (176°  F.). 

Alcohol.     In  0.6  part  at  25°  C.  (77°  F.). 

Other  solreiits.  In  4.5  parts  of  ether,  1.9  parts  of  chloroform,  158  parts  of  glycerin,  120 
parts  of  benzene,  3450  parts  of  a  solution  of  potassium  hydroxide  (l  in  20),  and  in  1810 
parts  of  ammonia  water  at  25°  C.  (77°  F.). 

Containing  3  molecules  of  water  : 

Water.     In  155  parts  at  25°  C.  (77°  F.) :  in  775  parts  at  80°C.  (176°  F.). 

Alcohol.     In  0.6  parts  at  25°  C.  (77°  F.). 

Other  solvents.     In  1.3  parts  of  ether,  1.6  parts  of  chloroform,  212  parts  of  glycerin,  166 
parts  of  benzene,  3450  parts  of  a  solution  of  potassium  hydro.xide  (1  in  20),  and  in  1810 
parts  of  ammonia  water  at  25°  C.  (77°  F.). 
Tests  for  Identity. — The  aqueous  solution  is  laevogyratc. 

When  rendered  anhydrous  by  heating  to  constant  weight  at  125°  C.  (257°  F.),  its  melting 
point  is  174.9°  C.  (346.8°  F.). 

If  to  1  Co.  of  an  aqueous  solution  of  quinine  (1  in  100),  containing  just  sufficient  diluted 
sulphuric  acid  to  effect  complete  solution,  there  be  added  2  Cc.  of  bromine  T.S.,  followed 
by  1  Cc.  of  ammonia  water,  the  liquid  should  acquire  an  emerald-green  color  {thalleioquin). 

If  0.7  Gm.  of  Quinine  be  dissolved  in  a  mi.xture  of  15  Cc.  of  acetic  acid,  6  Cc.  of  alcohol, 
and  0.5  Cc.  of  sulphuric  acid,  the  solution  heated  to  boiling,  and  7  Cc.  of  a  saturated  so- 
lution of  iodine  in  alcohol  bo  added  slowly,  bronze  or  olive-green  crystals  of  quinine 
iodo-sulphate  will  separate  on  gradually  cooling  the  solution.  These  crystals  are  in- 
soluble in  cold  water. 

If  0.2  tim.  of  Quinine  be  dissolved  in  1  Cc.  of  diluted  sulphuric  acid,  the  solution  diluted 
with  distilled  water  to  20  Cc.  and  neutralized  with  ammonia  water,  and  1  drop  of  solu- 
tion of  hydrogen  dioxide  and  1  drop  of  copper  sulphate  T.S.  be  added,  and  the  liquid 
boiled,  an  intensely  red  color  should  appear,  which  slowly  changes  to  a  blue,  and  finally 
to  a  green  color.     (Quinine  and  quinidine  alone  respond  to  this  test.) 

Quinine  should  not  produce  a  red  color  with  nitric  acid  (difference  from  morphine). 
Impurities  and  Tests  for  Impurities. —  Vinchonine  and  cinchonidine.    One  Gm.  of  Quinine 
should  dissolve  completely  in  a  slightly  warmed  mixture  of  6  Cc.  of  absolute  alcohol  and 
3  Cc.  of  ether,  which  solution  should  remain  clear  on  cooling. 

Limit  of  readily  carbonlzahle  organic  impurities.  Quinine  should  not  impart  more  than  a 
faintly  yellowish  tint  to  sulphuric  acid. 

E.rcess  of  water.  Quinine  should  not  lose  more  than  14.3  percent,  of  water  on  heating  to 
125°  C.  (257°  F.). 

Ammonium  salts.  When  heated  with  2  Cc.  of  potassium  hydroxide  T.S.,  no  ammonia  should 
be  evolved. 

Other  cinchona  alkaloids.  Dissolve  2  Gm.  of  Quinine,  which  has  previously  been  dried 
at  50°  C.  (122°  F.)  for  two  hours  in  a  porcelain  dish,  in  20  Cc.  of  alcohol.  Add  2  drops 
of  hematoxylin  T.S.,  neutralize  exactly  with  sulphuric  acid,  and  evaporate  to  dryness  on 
a  water-bath.  Complete  the  test  by  following  the  directions  given  under  Quinin(T  Sul- 
phas, page  937  (Test  for  Other  Cinchona  Alkaloids.  Section  II). 

Uses. — The  alkaloid  quinine  is  rarely  used  medicinally.  It  is  used 
officially  in  the  preparation  of  elixir  of  the  phosphates  of  iron,  qui- 
nine, and  strychnine,  glycerite  of  the  phosphates  of  iron,  quinine,  and 
strychnine,  oleate  of  quinine,  compound  syrup  of  hypophosphites, 
and  also  in  making  iron  and  quinine  citrate,  soluble  iron  and  qui- 
nine citrate,  elixirs,  etc. 

QUININ/E  SULPHAS.  U.S.    Quinine  Sulphate 

(C2oIl24N202)2.H2S04  +  7H2O  =  866.15 

The  sulphate  [S02(0II)2.  (C2oH24N202)2  +  7HaO]  of  the  alkaloid  quinine. 
It  should  be  kept  in  well-stoppered  bottles,  preferably  of  an  amber  color,  «md  in 
a  dark  place. 

Preparation. — The  processes  which  are  used  for  making  quinine 
sulphate,  commercially,  are  regarded  as  valuable  trade  secrets,  and 
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the  manufacturers  carefully  guard  them.  The  following  process, 
which  wa»s  formerly  official,  illustrates  one  method  of  making  the  sul- 
phate of  the  principal  alkaloid  from  cinchona  : 

Take  of  Yellow  Cinchona,  in  coarse  powder,  48  oz.  troy  ;  Hydro- 
chloric Acid,  3^  oz.  troy  ;  Lime,  in  fine  powder,  5  oz.  troy  ;  Animal 
Charcoal,  in  fine  powder,  Sulphuric  Acid,  Alcohol,  Water,  Distilled 
Water,  each,  a  sufficient  quantity.  Boil  the  Cinchona  in  13  pints 
of  Water  mixed  with  one-third  of  the  Hydrochloric  Acid,  and  strain 
through  muslin.  Boil  the  residue  twice  successively  with  the  same 
quantity  of  Water  and  Acid  as  before,  and  strain.  Mix  the  decoc- 
tions, and,  while  the  liquid  is  hot,  gradually  add  the  Lime,  i^reviously 
mixed  with  2  pints  of  Water,  stirring  constantly,  until  the  quinine 
is  completely  preci imitated.  Wash  the  precipitate  with  Distilled 
Water,  and,  having  pressed,  dried,  and  powdered  it,  digest  it  in  boil- 
ing Alcohol.  Pour  off  the  liquid,  and  repeat  the  digestion  several 
times,  until  the  Alcohol  is  no  longer  rendered  bitter.  Mix  the 
liquids,  and  distil  off  the  Alcohol  until  a  brown  viscid  mass  remains. 
Upon  this,  transferred  to  a  suitable  vessel,  pour  4  pints  of  Distilled 
Water,  and,  having  heated  the  mixture  to  the  boiling  point,  add  as 
much  Sulphuric  Acid  as  may  be  necessary  to  dissolve  the  quinine. 
Then  add  Ij  oz.  troy  of  Animal  Charcoal,  boil  the  liquid  for  two 
minutes,  filter  while  hot,  and  set  it  aside  to  crystallize.  Should  the 
liquid,  before  filtration,  be  entirely  neutral,  acidulate  it  very  slightly 
with  Sulphuric  Acid  ;  should  it,  on  the  contrary,  change  the  color  of 
litmus  paper  t^)  a  bright  red,  add  more  Animal  Charcoal.  Separate 
the  crystals  from  the  liquid,  dissolve  them  in  boiling  Distilled  \\"ater 
slightly  acidulated  with  Suljihuric  Acid,  add  a  little  Animal  Char- 
coal, filter  the  solution,  and  set  it  aside  to  crystallize.  Lastly,  dry 
the  crystals  on  bibulous  paper  with  a  gentle  heat,  and  keep  them  in  a 
well -stoppered  bottle.  The  mother- water  may  be  made  to  yield  an  ad- 
ditional quantity  of  Sulphate  of  Quinine  by  precipitating  the  quinine 
with  Water  of  Ammonia,  and  treating  the  precipitated  alkaloid  with 
Distilled  Water,  Sulphuric  Acid,  and  Aninuil  Charcoal,  as  before. 

The  hydrochloric  acid  forms  w  ith  the  alk;il<uds  soluble  hydrochlo- 
rides. The  lime  decomposes  the  salts  by  uniting  with  the  acid,  and 
the  alkaloids  are  precipitated  with  the  excess  of  lime.  ThCvSe  are  dis- 
solved (mt  with  boiling  alcohol,  the  solution  evaporated,  acidulated 
Avith  snl])linric  acid,  decolorized  with  animal  cliaicoal.  and  ciystallized. 

Sodium  hydroxide  is  often  used  instead  of  lime  to  i)recii)itale  the 
alkaloids,  because  quinine  is  less  soluble  in  a  solution  of  sodium 
chloride  than  in  calcium  chloride  :  wliile  several  manufacturers  prefer 
to  use  amyl  alcohol  for  exhausting  the  lime  precipitate  of  alkaloids. 
Oil  of  turi)euline  antl  refined  ])(>ti-oltMnn  have  also  been  used  as  sol- 
vents to  sonn^  extent. 

At  least  thn'(>  sul])hatesof  ((uiiiiuc  have  been  obtained,  of  which 
two  are  now  official.  The  fn-st  of  these  ( ( '2oIl24^2^^2)2-H2S04  -|-  THgC), 
is  '' di(|uiiiic  sulphate,"  is  known  and  i)resei-ibe<l  in  Great  Britain 
as  Quiniinr  IH.sulp/i((s,  and  is  the  official  salt  known  as  (juinine  sul- 
phate, or  Qninincr  Sulphas,  U.S.;  the  second,  formed  by  dissolving 
the  first  in  diluted  sulphuric  acid,  has  the  formula  ('20^24X202- 1 12''^^ ^4 
-f-  7Ha(),  and  is  the  official  »|uinine  bisulphafe,  or  (/idiiiufr  Iiisiifplia.s, 
U.S.:  whiU'   tlie  third  wliich    is  not  onicial,    is  the   acid  sul])hate. 
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C30H24N2O2.2H2SO4  +  7H2O,  aud  may  be  obtained  from  a  solution  of 
quinine  in  an  excess  of  diluted  sulphuric  acid. 

Official  Description. — White,  silky,  light,  flexible,  glistening  crystals',  or  hard,  pri?matic, 
monociinic  needles,  making  a  very  light  and  easily  compressible  mass  ;  it  effloresces  very 
rapidly  when  exposed  to  dry  air,  and  then  becomes  lustreless  ;  when  exposed  to  light  it 
acquires  a  brownish  tint.  It  sometimes  crystallizes  with  8  molecules  of  water  of  crystal- 
lization (16.18  percent.). 
Odor,  Taste,  and  Reaction. — Odorless  ;  persistent,  very  bitter  taste.  Its  aqueous  solution  is 
neutral  to  litmus  p;ii)er,  and  when  acidulated  with  diluted  sulphuric  acid,  develops  a 
vivid  blue  fluorescence. 
Solubility.— Tracer.  In  72n  parts  at  25°  C.  (77°  F.) ;  in  45  parts  at  80°  C.  (176°  F.).  Di- 
luted acids  increase  its  solubility. 

Alcohol.     In  86  parts  at  25°  C.  (77°  F.) ;  in  9  parts  at  60°  C.  (140°  F.). 

Other  tolventn.  In  400  parts  of  chloroform  and  36  parts  of  glycerin  at  25°  C.  (77°  F.)  ; 
vcrj'  difficultly  soluble  in  ether ;  easily  soluble  in  a  mixture  of  chloroform  2  parts  and 
absolute  alcohol  1  part. 
Tests  for  Identity. — Quinine  Sulphate  which  has  been  dried  over  sulphuric  acid  melts  at  205° 
C.  (401°  F).  When  heated  to  60°  C.  (140°  F.),  or  when  exposed  to  dry  air,  it  loses  all 
but  2  molecules  of  its  water  of  crystallization,  and  upon  heating  it  to  115°  C.  (239°  F.), 
the  remainder  is  expelled.  Upon  ignition,  the  salt  is  slowly  consumed,  without  leaving 
a  residue. 

Barium  chloride  T.S.  produces  a  white  precipitate,  insoluble  in  hydrochloric  acid. 

On  treating  10  Cc.  of  an  aqueous  solution  of  the  salt  (about  1  in  1.300)  with  5  drops  of  bro- 
mine T.S. ,  then  with  an  excess  of  ammonia  water,  the  liquid  should  acquire  an  emerald- 
green  color  (thaUeioqiiiu).  With  proper  adjustment  of  the  reagents,  more  diluted 
solutions  will  give  a  paler  tint,  while  more  concentrated  ones  will  acquire  a  deeper  color, 
or  throw  down  a  green  precipitate. 
Impurities  and  Tests  for  Impurities. — Ammonium  milphate  and  inorgmiic  gaits.  One  Gm. 
of  the  salt  should  dissolve  completely  when  heated  to  50°  C.  (122°  F. )  in  7  Cc.  of  a  mix- 
ture of  2  volumes  of  chloroform  and  1  volume  of  absolute  alcohol,  and  should  remain 
clear  on  cooling. 

Limit  of  readi/i/  carhonizable  organic  imptiritien.  Sulphuric  acid  should  impart  to  the 
salt  not  more  than  a  faintly  yellowish  tint. 

Nitric  acid  should  not  produce  a  red  color  (difference  from  morphine). 

If  1  (Jm.  of  the  salt  be  dried  at  a  temperature  of  115°  C.  (239  F.),  until  it  ceases  to  lose 
weight,  the  residue  should  weigh  not  less  than  0.838  Gm.  (indicating  not  more  than  8 
molecules  or  10. IS  percent,  of  irater). 
Tests  for  Other  Cinchona  Alkaloids.— Dry  Quinine  Sulphate  at  50°  C.  (122°  F.)  for  two 
hours.  If  1.8  Gm.  of  this  Dry  Quinine  Sulphate  (which  should  be  neutral  or  slightly 
alkaline  to  test  paper)  be  agitated  with  20  Cc.  of  water,  at  65°  C.  (149°  F.)  for  half  an 
hour,  then  allowed  to  cool  to  15°  C.  (59°  F.)  and  be  macerated  at  this  temperature  for 
two  hours,  with  occsusional  shaking  of  the  test-tube,  the  liquid  filtered  through  filter 
paper  of  8  to  10  Cm.  diameter,  then  if  5  Cc.  of  the  filtrate  be  transferred  to  a  test-tube, 
and  gently  mixed  (without  shaking)  with  7Cc.  of  ammonia  water  which  must  be  of  official 
strength,  have  a  temperature  of  15°  C.  (59°  F.)  and  be  all  added  at  once,  a  clear  liquid 
should  be  produced. 

If  the  temperature  during  the  maceration  has  been  16°  C.  (60.8°  F.)  7.5  Cc.  of  ammonia 
water  may  be  added.  If  17°  C.  (62.8°  F.),  8  Cc.  may  be  added  (limit  of  allowable 
foreign  cinchona  alkaloids). 

Uses — Quinine  suli)liate  is  used  as  an  antiperiodic,  tonic,  and  anti- 
pyretic. The  dose  varies  from  two  to  twenty  grains  ( 0.125  to  1.3 
Gm. ).  It  may  be  given  in  the  form  of  pills  or  in  solution.  In  the 
latter  case  it  is  better  to  suspend  it  in  syrup  without  using  acid,  with 
the  addition  of  a  little  fluidextract  of  glycyrrhiza  aud  a  small  quan- 
tity of  ammonia  water. 


QUININ/E   BISULPHAS.    U.S.    Quinine  Bisulphate 

C20H24N2O2.H2SO4  +  7H2O  =  544.33 

The  acid  sulphate  [SO2  (OH)  2.C2on24N202  -f  7H2O]  of  the  alkaloid  quinine.  It 
ehould  be  kept  in  well-stoppered,  dark  amber-colored  vials. 

Preparation. — This  salt  is  made  by  adding  snli)huric  acid  to  qui- 
nine sulphate  suspended  in  water,  evaporating  the  solution,  and  crys- 
tallizing the  bisulphate. 
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Official  Description. — Colorless,  transparent  or  whitish,  orthorhombic  crystals  orsmall  needles. 

It  efllorcsccs  on  exposure  to  the  air,  and  turns  yellow  on  exposure  to  the  light. 
Odor,  Taste,  and  Reaction. — Odorless;  very  bitter  taste.    Its  aqueous  solution  has  a  stronglj 

acid  reaction  and  shows  a  blue  fluorescence. 
Solubility.— U'n^f/-.     In  8.5  parts  at  25°  C.  ("7°  F.) ;  in  0.68  part  at  80°  C.  (176°  F.). 
AlrnlwL     In  18  parts  at  25°  C.  (77°  F.)  ;  in  0.5  part  at  60*  C.  (140°  F.). 
Oihfr  Kolventn.     In  1770  parts  of  ether,  920  parts  of  chloroform,  and  in  18  parts  of  glycerin 

at  25°  C.  (77°  F. ). 
Tests  for  Identity.— When  heated,  the  salt  softens  at  60°  C.  (140°  F.),  becomes  semi-fluid  at 

70°  C.  (J 58°  F.),  and  melts  at  about  160°  C.  (.320°  F.),  with  decomposition.     It  loses  all 

of  its  water  of  crystallization  at  100°  C.  (212°  F.).      On  ignition,  the  salt  is  slowly  con- 
sumed, leaving  no  residue. 
Its  aqueous  solution  has  a  strongly  acid  reaction  and  shows  a  blue  fluorescence. 
Barium  chloride  T.S.  produces  a  white  precipitate,  insoluble  in  hydrochloric  acid. 
If  1  (xm.  of  the  salt  bo  dried  at  100°  C.  (212    F.)  until  it  ceases  to  lose  weight,  the  residue, 

cooled  in  a  desiccator,  should  weigh  not  less  than  0.77  Gm.  (corresponding  to  7  molecules 

or  23  percent,  of  water  of  crystallization). 
If  to  1  Cc.  of  an  aqueous  solution  of  Quinine  Bisulphate  (1  in  100)  there  be  added  2  Cc.  of 

bromine  T.S.,  and  then  1  Cc.  of  ammonia  water,  the  liquid  should  acquire  an  emerald 

green  color  {thaUcioquin). 
Impurities  and  Tests  for  Impurities. — Limit  of  carhoniznhle  organic  impuritien.   Sulphuric 

acid  should  i)rodufe  not  more  than  a  faintly  j'ellow  tint. 
Other  cinchona  filkoloidn.     Dissolve  2  Gni.  of  Quinine  Bisulphate,  which  ha.«  been  dried 

at  50°  C.  (122°  F. )  for  two  hours,  in  20  Cc.  of  distilled  water,  carefully  neutralize  with 

diluted  sodium  hydroxide  T.S.,  and  evaporate  the  solution  to  dryness  on  a  water-bath. 

Complete  the  test  by  following  the  directions  under  Quinince  Sulphas,  page  937  (Test 

for  Other  Cinchona  Alkaloids,  Section  II). 

Uses. — The  bisulphate  has  been  introduced  into  medicine  in  prefer- 
ence to  the  ordinary  sulphate,  because  of  its  greater  solubility.  Being 
nearly  ninety  times  more  soluble,  it  is  better  adapted  for  making  into 
pills  than  is  the  sulphate.  It  contains  about  15  percent,  less  of  the 
alkaloid  than  does  the  sulphate.  The  difference  is  to  some  extent 
compensated  for  by  the  greater  solubility,  and  the  dose  given  is  usu- 
ally the  same  as  that  of  the  sulphate. 

QUININ/E   HYDROCHLORIDUM.  U.S.    Quinine  Hydrochloride 

C20H24N2O2.HCI  +  2H2O  =  393.76 

[QuiNiN.E  Hydrochloras,  Pharm.  1890     Quinine  Hydrochlokate] 

The  hydrochloride  [HCI.C20II24N2O2  +  2H2O]  of  the  alkaloid  quinine.  It 
should  be  kept  in  well-stoppered,  amber-colored  vials. 

Preparation! — Quinine  hydrochloride  may  be  made  by  double  de- 
composition between  quinine  sulphate  and  barium  chloride,  or  by 
dissolving  the  alkaloid  quinine  in  diluted  hydrochloric  acid,  evapo- 
rating, and  crystallizing. 

Official  Description.— White,  silky,  glistening  noodles.     The  salt  effloresces  when  exposed  to 

warm  air. 
Odor,  Taste,  and  Reaction. — Odorless  ;  very  bitter  ta.ste.     Its  aqueous  .solution  is  neutral 
or  faintly  alkaline  to  red  litmus  paper,  and   is  not  fluorescent  except  when  greatly  di- 
luted, or  when  diluted  sulphuric  acid  is  ailded  to  it. 
Solubility.—  Water.     In  18  parts  at  2h°  C.  (77°  F.)  ;  in  0.4  part  at  80°  C.  (176°  F.). 
Alcohol.     In  0.6  part  at  25°  C.  (77°  F.). 

Other  unlrcntK.  In  240  partfl  of  ether,  0.8  part  of  chloroform,  and  8  parts  of  glycerin  at 
2.5°  C.  (77°  P.). 
Tests  for  Identity.— When  heated  to  120°  C.  (248°  F.),  the  salt  lose.i  its  water  of  crystalliza- 
tion. At  nbout  156°  C.  (312.8°  F.),  it  begins  to  molt,  but  is  not  fully  melted  until  the 
temperature  reaches  190°  C.  (.374°  F.).  On  ignition  it  is  slowly  consumed,  leaving 
no  residue. 
Silver  nitrate  T.S.  produces  in  aqueous  solutions  of  the  salt  a  white  precipitate,  insoluble 

in  nitric  acid. 
If  I  (hu.  of  the  salt  bo  dried  at  100°  C.  (212°  F.)  until  it  ceases  to  lose  weight,  the  residue 
should  weigh  0.91  (Im.  (corresponding  to  2  molecules  or  9.1  percent,  of  water  of  crystal- 
lization). 
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If  to  1  Cc.  of  a  solution  of  Quinine  Hydrochloride  (1  in  100)  2  Co.  of  bromine  T.S.  be 
added,  and  then  1  Cc.  of  ammonia  water,  an  enienild-green  color  should  be  produced 
{thalleiuqiiiu). 

If  to  5  Cc.  of  a  saturated  solution  of  potassium  ferricyanide  25  Cc.  of  water,  15  drops  of 
ferric  chloride  T.S.,  and  5  Cc.  of  diluted  hydrochloric  acid  be  a<lded,  a  clear  brown  so- 
lution should  result.  Un  adding  to  this  0.1  (im.  of  Quinine  Hydrochloride,  shaking 
well,  and  allowinf;  it  to  stand  for  five  minutes,  no  blue  color  should  be  developed  (difl'er- 
ence  from  mtir/iliiin). 
impurities  and  Tests  for  Impurities. — Absence  of  readily  carbonizuble  organic  impuritien. 
Sulphuric  acid  should  produce  no  color. 

Limit  of  Sulphate.  Aqueous  solutions  of  the  salt  should  not  be  rendered  more  than  faintly 
turbid  by  barium  chloride  T.S. 

Other  cinchona  alknloidx.  Dissolve  3  Gm.  of  Quinine  Hydrochloride,  which  baa  been 
dried  at  50°  C.  (122°  F.)  for  two  hours,  in  .30  Cc.  of  hot  distilled  water  in  an  evapo- 
rating dish,  and  add  1.5  Gm.  of  crystallized  sodium  sulphate  gradually,  with  constant 
stirring,  and  evaporate  the  liquid  on  a  water-bath  to  dryness.  Complete  the  test  by 
following  the  directions  under  Quinime  Sulphas,  page  937  (Test  for  Other  Cinchona 
Alkaloids,  Section  II),  using  30  Cc.  of  distilled  water  for  maceration  instead  of  20  Cc. 
as  there  directed. 

Uses. — This  salt  is  used  like  the  sulphate.  It  is  much  more  solu- 
ble, and  is  preferable  for  hypodermic  use.  The  dose  is  from  two  to 
twenty  grains  (0.125  to  1.3  Gm. ). 

QUININ/G  HYDROBROMIDUM.  U.  S.    Quinine  Hydrobromide 

C2oH24N202.HBr  +  H2O  =  420.06 

[QuiNiNiE  Hydrobromas,  Pharm.  1890     Quinine  Hydrobromate] 

The  hydrobromide  [HBr.C^oH24N202  +  H2O]  of  the  alkaloid  quinine.  It 
should  be  kept  in  well-stoppered,  amber-colored  vials. 

Preparation. — Quinine  hydrobromide  may  be  made  by  decomposing 
40  parts  of  quinine  sulphate  dissolved  in  400  parts  of  hot  alcohol  with 
11  parts  of  potassium  bromide  dissolved  in  30  jjarts  of  distilled  water. 
Potassium  sulphate  crystallizes  out,  and  the  quinine  hydrobromide  in 
solution  may  be  obtained  by  evaporation  and  crystallization.  In  dry- 
ing the  salt,  care  must  be  observed  not  to  subject  the  crystals  to  heat 
sufficient  to  fuse  them.  A  warm  dry  atmosphere  should  be  relied 
upon  to  effect  the  drying,  and  all  unnecessary  exposure  to  light 
should  be  avoided. 

Quinine  hydrobromide  may  also  be  made  by  double  decomposition 
between  quinine  sulphate  and  barium  bromide,  both  in  hot  alcoholic 
solution.  It  is  sometimes  made  by  diSvSolving  the  alkaloid  quinine  in 
hot  diluted  hydrobromic  acid  until  the  latter  is  no  longer  acid  to 
litmus  paper,  evaporating,  and  crystallizing. 

Official  Description. — White,  light,  sillcy  needles;  efflorescent  on  exposure  to  the  air. 
Odor,  Taste,  and   Reaction. — Odorless  ;    very   bitter  taste.      Its   solutions   are  neutral,  or 
slightly  alkaline  to  litiiius  paper,  and  when  acidulated  with  diluted  sulphuric  acid  show 
a  vivid  blue  fluorescence. 
Solubility.— Ha^er.     In  40  parts  at  25°  C.  (77°  F.)  ;  in  three  parts  at  80°  C.  (77°  F.). 
Ahnhol.     In  0.67  part  at  25°  C.  (77°  F.). 

Oihir  Hiilrenis.  In  16  parts  of  ether,  8  parts  of  Klveerin,  and  very  soluble  in  chloroform  at 
25°C.  (77°F.).  .     P  K>  , 

Tests  for  Identity.— When  heated  to  100°  C.  (212°  F.)  the  salt  loses  its  water  of  crystalliza- 
tion.      At   152°  C.  (.305.6°   F.)  it  begins  to    fuse,   forming  a  syrupy  liquid  at   200°  C. 
(.392°  F.).     On  ignition  it  i.s  slowly  consumed,  leaving  no  residue. 
Ammonia  water   ailded  to  un  aqueous  solution  of  the  salt  produces  a  white  precipitate, 

which  is  soluble  in  a  large  excess  of  the  reagent. 
On  precipitating  a  saturated  aqueous  solution  of  the  salt  with  sodium  hydroxide  T.S. , 
filtering,  supersaturating  the  filtrate  with  acetic  acid,  adding  chloroform  and  a  little 
chlorine  water,  and  shaking,  the  chloroform  will  separate  with  a  yellow  color. 
If  1  Gm.  of  the  salt  be  dried  at  100°  C.  (212°  F. )  until  it  ceases  to  lose  weight,  the  residue 
should  weigh  not  less  than  0.957  Gm.  (corresponding  to  1  moieoule.  or  4.25  p«rcent.  of 
water  of  crystallization). 
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If  to  1  Cc.  of  a  solution  of  Quinine  Hydrobromide  (1  in  100)  2  Cc.  of  bromine  T.S.  be  added, 
and  then  1  Cc.  of  ammonia  water,  an  emerald-green  color  should  be  produced  {thaUeio- 

quiit). 

Quinine  Hydrobromide  should  not  produce  a  red  color  with  nitric  acid  (difference  from 
morphine). 

If  to  5  Cc.  of  a  saturated  aqueous  solution  of  potassium  ferricyanide  25  Cc.  of  water,  15 
drops  of  ferric  chloride  T.S.,  and  5  Cc.  of  diluted  hydrochloric  acid  be  added,  a  clear 
brown  solution  should  result.  On  adding  to  this  0.1  (iui.  of  Quinine  Hydrobromide, 
shaking  well,  and  allowing  it  to  stand  for  live  minutes,  no  blue  color  should  be  developed 
(ilitfercnce  from  murjihhn). 
Impurities  and  Tests  for  Impurities. — Limit  of  readily  carhoniznhle  organic  impurities. — 
Quinine  Hydrobromide  should  not  impart  more  than  a  faintly  yellowish  tint  to  concen- 
trated sulphuric  acid. 

Limit  of  sulphate.  Aqueous  solutions  of  the  salt  should  not  be  rendered  more  than  faintly 
turbid  by  barium  chloride  T.S. 

Other  cituhoiiii  alkaloids.  Dissolve  3  Gm.  of  Quinine  Hydrobromide,  which  has  been 
dried  at  50°  C.  (122°  F.)  for  two  hours,  in  30  Cc.  of  hot  distilled  water  in  an  evaporating 
dish,  and  add  1.5  (im.  of  crystallized  sodium  sulphate  gradually,  with  constant  stirring, 
and  evaporate  the  liquid  on  a  water-bath  to  dryness.  Complete  the  test  by  following  the 
directions  under  Quinime  Sulphas,  page  937  (Test  for  Other  Cinchona  Alkaloids,  Section 
II),  using  30  Cc.  of  distilled  water  for  maceration  instead  of  20  Cc.  as  there  directed. 

Uses. — Quinine  hydrobioraide  is  sometimes  used  hypodermically. 
Its  dose  is  that  of  the  sulphate,  two  to  twenty  grains  (0.125  to  1.3 
Gm.). 

QUININ/E  SALICYLAS.  U.S.    Quinine  Salicylate 

2C2oH24N202.C7He03  +  H2O  =  935.54 

The  salicylate  [2C6H4(OH)COOH.C2oH24N202  +  H2O]  of  the  alkaloid  quinine. 
It  should  be  ke{)t  in  amber-colored,  well-stoppered  vials. 

Preparation.— Quinine  salicyhite  may  be  made  by  double  decom- 
position between  solutions  of  quinine  hydrochloride,  and  ammonium 
sidicylate,  or  by  saturating  an  alcoholic  solution  of  quinine  with  an 
alcoholic  solution  of  salicylic  acid  and  purifying  the  crystals. 

Official  Description. — Colorless   needles,  permanent  in  the  air,  but  on  keeping  readily  as- 
suming a  pinkish  color. 
Taste  and  Reaction. — Its  aqueous  solution  is  alkaline  to  red  litmus  paper,  and  has  a  bitter 

fnste. 
Solubility.— ir"^;-.     In  77  parts  at  25°  C.  (77°  F.) ;  in  35  parts  at  80°  C.  (176°  F.). 
Alrohol.—ln  11  parts  at  25°  C.  (77°  F.) ;  in  11  parts  at  60°  C.  (140°  F.). 
Other  solreutn.     In  110  parts  of  ether,  37  parts  of  chloroform,  and  in  16  parts  of  glycerin 
at  25°  C.  (77°  F.). 
Tests  for  Identity.— When  heated,  it  begins  to  melt  at  183°  C.  (361.4°  F.),  with  decomposi- 
tion, and  at  187°  C.  (.368.6°  F.)  is  entirely  melted  to  a  red  liquid.     When  ignited,  it  is 
slowly  consumed,  without  leaving  a  residue. 
When  treated  with  diluted  sulphuric  a«id,  its  aqueous  solution  develops  a  blue  fluorescence. 
Its  aqueous  solution,  when  treated  with  a  drop  of  ferric  chloride  T.S.,  should  give  a  violet 

color. 
Sulphuric  acid  containing  about  one-fifth  of  ita  volume  of  solution  of  formaldehyde  gives 

a  pink  color. 
If  to  10  Cc.  of  a  dilute  aqueous  solution  of  Quinine  Salicylate  there  be  addc<l  3  Cc.  of 
bromine  T.S.  and  then  an  excess  of  ammonia  water,  an  omerald-green  color  should  be 
liroduced  (ihntlrio(iuin). 

Impurities  and  Tests  for  Impurities. —  Exressive  moisture.  When  heated  at  100°  C.  (212°  F.), 
\«  cniistunt  \v(i;;lit,  it  sIiduIiI  lose  not  more  than  2  ])ercent.  in  weight. 
Olhrr  riiirhona  alhnloiiU.  Mi.\  2  (im.  of  Quinine  Salicylate  with  10  Cc.  of  distilled  water, 
in  a  separator,  add  a  slight  excess  of  ammonia  water,  and  shako  the  liquid  with  three 
successive  portions  of  25,  20,  and  10  Cc.  of  ether,  collect  the  ether-.'iolution  in  a  i)orcelaiii 
dish  and  evaporate  it  to  dryness  on  a  water-bath,  dissolve  the  residue  in  alcohol,  add  just 
suflicient  sulphuric  acid  to  render  the  liipiiil  exactly  neutral,  and  again  evaporate  to 
dryness.  Complete  the  test  by  following  the  directions  given  under  QuiniiHt  Sulphas, 
page  937  (Te-tt  for  Other  Cinchona  Alkaloids,  Section  II). 

tises. — Quinine  salicylate  is  preferred  to  quinine  suli)hate  by  some 
physicians  wlicn  tlicy  wish  to  obtain  tlie  medi<'inal  action  of  tlie  sali- 
cylic constituent.     Dose,  two  to  twenty  grains  (0.125  to  l.'^  Gm.). 
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CINCHONIN/C  SULPHAS.  U.S.    Cinchonine  Sulphate 

(Ci9H22N20)2.H2S04  +  2II2O  ^  717.17 
The  neutral  sulphate  [S02{0H)2.(Ci9H22N20)2 -r  2H2O]  of  an   alkaloid   ob- 
tained frona  the  bark  of  several  species  of  Cinchona. 

Preparation. — In  consequence  of  its  greater  solubility,  cinchonine 
sulphate  remains  behind  in  the  mother  waters,  when  quinine  sulphate 
crystallizes,  in  the  process  for  preparing  the  latter.  Cinchonine  is 
obtained  from  quinine  mother  li(piors  by  precipitation  with  solution 
sodium  hydroxide.  The  precipitated  cinchonine  is  washed,  converted 
into  a  sulphate  by  the  addition  of  sulphuric  acid,  decolorized,  and 
crystallized. 

Official  Description. — White,  hard,  lustrous,  prismatic  crystals;  permanent  in  the  air.     At 
100°  C.  (212°  F.)  it  loses  its  water  of  crystallization.     If  crystallized  from  water  it  will 
contain  two,  and  if  from  alcohol,  one,  molecule  of  water  of  crystallization.     Ita  aqueous 
solution  should  not  show  fluorescence. 
Odor,  Taste,  and  Reaction. — Odorless  ;  bitter  taste  ;  neutral  reaction. 
Solubility.—  n'f,i,r.     In  5.S  parts  at  2.^°  C.  (77°  F.):   in  ?,2  parts  at  80°  ('.  (176°  F.). 
Alcohol.     In  10  parts  at  2.5°  U.  (77°  F.);  in  5.2  parts  at  60°  C.  (140°  F.). 
Othpr  H„h;ni».     In  2300  parts  of  ether  and  in  69  parts  of  chloroform  at  25°  C.  (77°  F.). 
Tests  for  Identity. — It  melts  at  198.5°  C.  (.389.5°  F.),  and  leaves  no  residue  on  incineration. 
Its  aqueous  solution  is  dextrogyrate. 

An  aqueous  solution  of  Cinchonine  Sulphate  (1  in  100)  yields  with  barium  chloride  T.S. 
a  white  precipitate,  insoluble  in  hydrochloric  acid. 
Impurities  and  Tests  for  Impurities,— r»r/i/<>  rniioimf  of  imier.     One  Om.  of  the  .salt  driwl 
to  constant  weight  at  100°  ('.  (212°  F.)  should  weigh  not  less  than  0.95  (im. 
Limit  of  ifnitiiiie  or  i/iiiiiii/inp  Hii/jthfttfx.      A  solution  of  the  salt  (1  in  1000)  in  diluted  sul- 
phuric acid  should  not  e.vhibit  more  than  a  faint  blue  fluorescence. 
Limit  of'  quinine  or  rinrhonldinp  sulphntes.     If  1  part  of  the  powdered  salt  be  macerated 
with  frequent  agitation  in  80  parts  of  chloroform,  at  ordinary  temperatures,  it  should  be 
wholly,  or  almost  wholly,  dissolved. 
Limit  of  rpriflilij  rarhonizrih/r,  orf/anic  impiiritien.     The  salt  should  not  impart  more  than 
a  faintly  yellowish  tinge  to  sulphuric  acid. 

Uses — Cinchonine  sulphate  is  used  as  a  tonic  and  febrifuge.  Its 
cheapness  has  led  to  its  extensive  employment  as  a  substitute  for 
quinine.  The  do.se  as  an  antiperiodic  i.s,  however,  larger.  Fifteen 
to  forty  grains  (I  to  2.G  Gm. )  have  been  given. 

CINCHONIDIN/C  SULPHAS.  U.S.    Cinchonidine  Sulphate 

(Ci9H22X20)2.H2S04  +  SHaO  =  735.05 
The  neutral  sulphate  [S02(0H)2.(Ci9H22N20)2  +  3H2O]  of  an  alkaloid  ob- 
tained from  the  bark  of  several  species  of  Cinchona. 

Preparation — This  alkaloidal  salt  is  also  obtained  from  (he  quinine 
mother  li(|ii()is  l)y  fractional  crv.stallization.  The  Indian  barks  con- 
tain a  larger  proportion  of  it  than  the  South  American  varieties. 

Official  Description. — White,   glistening,   silky  needles  or  prisms  ;    permanent  in  the  air. 
When  (rrystallized  from  ililute  sr)lutii>ns,  it  contains  six  molecules  of  water  of  crystalliwi- 
tion,  and  wlion  from  concentrated  solutions,  three  molecules. 
Odor,    Taste,    and    Reaction. — fKlorless,  and  having  a  very  bitter  ta-ste.     The  aqueous  solu- 
tirm  is  neutral  or  only  faintly  alkaline  to  phenolphthalcin  T.S.  or  litmus  T.S..  and  i.s 
lipvogyrate. 
Solubility.—  neater.     Soluble  in  63  parts  at  2.5°  C.  (77°  F.):  in  21  parts  at  80°  C.  (176°  F.). 
A/rnhoL     In  72  parts  nt  2.'i°  C.  (^77°)  :  in  .32  parts  at  60°  C.  (140°  F.). 
Other  Hoh-entH.      In  4400  parts  of  ether  and  in  900  parts  of  chloroform  at  25°  C.  (77°  F.) . 
Tests  for  Identity. — When  heated  to  100°  V.  (212°  F.),  the  salt  loses  its  water  of  crystallisa- 
tion, and  at  20.3°  V.  (.397.4°  F.).  it  .Inrkcns,  and  then  melts  at  205..3°  (".  (401.5°  F.).    At 
a  higher  temperature  it  ignites  and  is  consumed  without  leaving  a  residue. 
Its  aqueous  solution  yields  with  barium  chloride  T.S.  a  white  precipitate,  insoluble  in  hy- 
drochloric acid. 
On  adding  ammonia  water  to  the  aqueous  solution  of  the  salt,  a  white  precipitate  (cin- 
chonidine)  is  produecrl,  which   is   but   slightly  soluble  in   ammonia,  but  which,  when 
freshly  precipitated,  dissolves  in   ten  parts  of  ether,  the  greater  part   afterwards  sepa- 
rating in  crystals. 
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imparities  and  Tests  for  Impurities. — Limit  of  readily  carhonizable  organic  impuritiM. 
If  sulphuric  acid  be  added  to  a  small  quantity  of  the  salt,  not  more  than  a  faintly  yel- 
lowish color  should  be  developed.  Upon  adding  to  this  liquid  a  crystal  of  potassium 
dichromate,  a  yellowish-green  color  is  produced,  which  gradually  changes  to  grass-green. 
Undue  amount  of  iruter.  If  1  Gm.  of  the  salt  be  dried  at  100°  C.  (212°  F.)  until  it  ceases 
to  lose  weight,  the  residue,  cooled  in  a  desiccator,  should  weigh  not  less  than  0.920  Gm. 
More  than  trun-H  of  quinine  or  quinidine  Kulphiites.     A  solution  of  the  salt  (1  in   1000)  in 

diluted  sulphuric  acid  should  not  exhibit  more  than  a  faint  blue  fluorescence. 
More  than  sniiill  quantities  of  vinrhoin'ne  or  quinidine  sulphates.  If  0.5  Gm.  of  the  salt  be 
macerated,  with  frequent  agitation,  at  the  ordinary  temperature,  with  20  Cc.  of  water, 
0.5  Gm.  of  potassium  and  sodium  tartrate  then  added,  the  maceration  continued,  under 
repe.ited  agitation,  for  one  hour  at  15°  C.  (59°  F.),  and  the  mixture  filtered,  the  addition 
of  1  drop  of  ammonia  water  to  the  filtrate  should  not  produce  more  than  a  slight  turbidity. 

Uses. — This  salt  closely  resembles  quinine  sulphate  in  its  medicinal 
effects,  and  may  be  used  for  the  Siime  purposes  in  somewhat  larger 
doses.     Dose,  five  to  thirty  grains  (0.3  to  2  Gm.). 

NUX  VOMICA.  U.S.    Nux  Vomica 

The  dried,  ripe  seed  of  Strychnos  Nux-vomica  Linn^  (Fam.  Loganiacefe) ,  yield- 
ing, when  a.ssayed  by  the  process  given  below,  not  less  than  1.25  percent,  of 
strychnine. 

Orbicular,  nearly  flat,  sometimes  irregularly  bent,  15  to  30  Mm.  in  diameter,  3 
to  5  Mm.  thick  ;  externally  grayish  or  greenish-gray,  the  surface  covered  with 
short,  closely  appressed,  satiny  hairs  ;  rounded  or  somewhat  acute  at  the  margin, 
with  a  slight  ridge  extending  from  the  centre  of  one  side  to  the  edge  ;  internally 
whitish  gray,  homy,  very  tough,  the  endosperm  in  two  more  or  less  regular 
concavo-convex  halves,  between  which,  at  one  end,  lie  the  heart-shaped,  palmately 
nerved  cotyledons  ;  inodorous  ;  taste  intensely  and  persistently  bitter. 

Powder  light  gray,  the  epidermal  cells  modified  to  strongly  lignified  hairs  ; 
endosperm  cells  thick-walled,  containing  a  fixed  oil  and  aleurone  grains,  and 
giving  a  blue  or  violet  color  with  potassium  dichromate  and  sulphuric  acid  ;  in  the 
tissues  of  adhering  fruit  pulp  occur  a  few  small,  nearly  spherical  starch  grains. 

Nux  vomica  contains  strychnine,  hrucine  (0231126^204)7  probably  lo- 
ganin,  igasuric  acid,  protein  compounds,  gum,  fixed  oil,  sugar,  etc. 
Strychnine  is  official,  and  will  be  considered  separately.  Brucine  is 
readily  soluble  in  alcohol  and  in  chloroform  ;  it  is  colored  bright  red 
by  nitric  acid,  and  its  solution  acquires  a  rose  red  cx)loration  ■vsith  chlo- 
rine water.  The  prCvseuce  of  igasurine  is  now  considered  doubtful. 
The  fixed  oil  is  soluble  in  alcohol,  and  the  alkaloids  are  soluble  in  the 
oil.  In  making  the  extract,  the  nux  vomica  is  exhausted  with  an 
acetic  acid  menstruum,  so  that  the  oil  will  not  be  extracted  and  re- 
quire subsecjuent  removal. 

Uses. — Nux  vomica  is  poisonous  in  large  doses  ;  in  doses  of  one 
grain  (0.0(35  Gm. )  it  is  tonic. 

Assay  of  Nux  Vomica 

Nux  Vomica,  in  No.  f.O  powder 20  Qm. 

Ammonia  Water, 

Ether, 

Chloroform, 

Alcohol, 

Normal  Sulphuric  Add  V.S., 

Fiftieth-normal  Potas.sium  Hydroxide  V.S., 

Nitric  Acid  (-j..  lt.  1.42). 

Sodium  Hydroxide  Solution  (1  in  10), 

Tenth-normal  Sulphuric  Acid  V.S., 

Sulphuric  Acid  Solution  (.".  pircint.  113^04), 

lodeosin  T.S.,  each,  a  suffirient  quantity 

Introdiipp  ihp  Nux  Vomica  into  a  2.S0  Cc.  Eflenmoyor  flask  nnd  add.  to  it  200  Cc.  of  a  mix- 
ture of  l.'^7.5  Cc.  of  ether,  44  Cc.  of  Chloroform,  13.5  Cc.  of  alcohol  and  5  Cc.  of  ammonia 
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water  ;  insert  the  stopper  securely  and  macerate  with  frequent  shakin;^  during  one  hour 
and  allow  it  to  stand  in  a  cool  place  for  twelve  hours.  Decant  into  a  measuring  cylimler 
100  Cc.  of  the  liquid  (representing  10  (iin.  of  Xux  Vomica),  ami  jxjur  this  into  a  sepa- 
rator, preferably  of  a  globuhir  shape.  Kinse  the  cylinder  with  a  little  chloroform,  add 
this  to  the  separator,  and  then  add  15  Cc.  of  normal  sulphuric  acid  V.S. ;  shake  the  mix- 
ture moderately  during  one  minute,  being  careful  to  avoid  emulsilication  ;  when  the 
liquids  have  separated  completely,  draw  oil"  the  acid  liquid  into  a  beaker.  Repeat  the 
shaking  out  with  successive  portions  of  5  and  3  Cc.  of  normal  sulphuric  svcid  \'.8.  ;  col- 
lect the  acid  solutions  and  pour  them  into  a  separator.  If  a  drop  of  the  la.st  acid  solu- 
tion yields  a  precipitate  with  mercuric  potussiuiu  iodide  T.8.,  repeat  the  shaking  out  of 
the  ether  solution  with  5  Cc.  of  normal  sulphuric  acid  V.S.  To  the  combined  acid  solu- 
tions in  the  separator,  add  a  small  piece  of  red  litmus  paper,  25  Cc.  of  chloroform,  and 
then  sutticient  ammonia  water  to  render  the  liquid  alkaline,  and  shake  the  separator 
thoroughly.  When  the  liquids  have  separated  draw  off  the  chloroform  into  a  tiask  of  lUO 
Cc.  capacity,  and  repeat  the  shaking  out  of  the  alkaline  liquid  with  two  successive  por- 
tions of  15  Cc.  each  of  chloroform,  adding  the  latter  to  that  already  in  the  tlask.  Evap- 
orate the  combined  chloroformic  solutions  in  the  tlask  until  the  alkaloidal  residue  is  dry, 
then  dissolve  it  in  15  Cc.  of  sulphuric  acid  (3  percent.),  warming  it  on  a  water-bath. 
When  the  solution  has  cooled,  add  3  Cc.  of  a  cooled  mi.\ture  of  equal  volumes  of  nitric 
acid  (specilic  gravity  IA2)  and  distilled  water,  and  after  rotating  the  liquid  a  few  times, 
set  it  aside  for  exactly  ten  minutes,  shaking  it  gently  three  times  during  this  interval. 
Transfer  the  resulting  red  liquid  to  a  separator  containing  25  Cc.  of  an  aqueous  solution 
of  sodium  hydroxide  (1  in  10)  and  wash  the  tiask  three  times  with  very  small  amounts 
of  distilled  water,  and  add  the  washings  to  the  separator.  If  the  liquid  is  not  turbid  add 
2  Cc.  more  of  the  solution  of  sodium  hydroxide.  Now  add  20  Cc.  of  chloroform  to  the 
separator,  and  shake  it  well  by  a  rotating  motion  for  a  few  minutes,  allow  the  liquids  to 
separate,  and  draw  off  the  chloroform  through  a  small  filter  wetted  with  chloroform,  into 
a  flask.  Repeat  this  twice,  using  10  Cc.  of  chloroform  each  time,  and  draw  off  both  por- 
tions into  the  flask,  using  the  same  filter.  Finally,  wash  the  filter  and  funnel  with  5  Cc. 
of  chloroform,  and  then  evaporate  all  the  chloroform  by  means  of  a  water-bath  very 
carefully,  to  avoid  decrepitation.  To  the  alkaloidal  residue  add  6  Cc.  of  tenth-normal 
sulphuric  acid  V.S.,  5  drops  of  iodeosin  T.S.,  about  80  Cc.  of  distilled  water,  and  20  Cc. 
of  ether.  When  all  the  alkaloid  is  dissolved,  titrate  the  excess  of  acid  with  fiftieth- 
normal  potassium  hydroxide'V.S.  until  the  aqueous  liquid  just  turns  pink.  Divide  the 
number  of  cubic  centimeters  of  fiftieth-normal  potassium  hydroxide  V.S.  used,  by  5, 
subtract  this  number  from  6  (the  6  Cc.  of  tenth-normal  sulphuric  acid  V.S.  taken),  mul- 
tiply the  remainder  by  0.0332,  and  this  product  by  10,  which  will  give  the  percentage  of 
strychnine  in  the  Nux  Vomica. 

Official  Preparations 

Extractum  Nuois  Vomicae  Made  by  exhausting  1000  Gm.  of  nux  vomica  with  a  10  per- 

Extract  of  Nux  Vomica  cent,  acetic  acid  menstruum,  setting  aside  the  first  750  Cc. 

of  percolate,  evaporating  the  remainder  to  a  soft  extract, 
dissolving  it  in  the  reserved  portion,  adding  3000  Cc.  of 
alcohol,  setting  aside,  with  occasional  agitation  during 
twenty-four  hours,  filtering,  evaporating  to  dr_vness  on  a 
water-bath,  iissaj'ing,  and  adding  sugar  of  milk,  if  neces- 
sary, to  make  it  contain  5  percent,  of  strychnine  (see  page 
448).     Dose,  one-fourth  grain  (0.015  Gm.) 

Fluidextractum  Nucis  Vomicae  Made  with  a  menstruum  of  3  parts  of  alcohol  and  1  part  of 
Fluidextract  of  Nux  Vomica  water,  with  5  percent,  of  acetic  acid  (see  page  406).    Dose, 

one  to  three  minims  (0.05  to  0.2  Cc.) 

Tinctura  Nucis  Vomicae  Made  by  dissolving  20  (im.  of  extract  of  nux  vomica  in  a 

Tincture  of  Nux  Vomica  mixture  of  3  parts  of  alcohol  and  1  part  of  water,  to  make 

1000  Cc.  (see  page  358).     Dose,  ten  minims  (0.6  Cc.) 

STRYCHNIN  A.  U.S.     Strychnine 
C21H23N2U2  -=  331.73 

An  alkaloid  obtained  from  Nux  Vomica,  and  also  obtainable  from  other  plants 
of  the  Loganiacese. 

Preparation. — Strychiiine  may  be  made  by  the  process  formerly 
oflBcial,  as  follows  : 

Take  of  Nux  Vomica,  nisped,  48  oz.  troy  ;  Lime,  iii  fine  powder,  (> 
oz.  troy  ;  Hydrochloric  Acid,  3^  oz.  troy  ;  Alcohol,  Dilutocl  Alcohol, 
Diluted  Sulphuric  Acid,  Water  of  Ammouia,  Purified  Animal  Char- 
coal, Water,  each,  a  sufficient  quantity.     INIacerate  the  Nux  Vomica 
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for  twenty-four  hours  in  16  pints  of  water,  acidulated  with  one-third 
of  the  Hydrochloric  Acid  ;  then  boil  for  two  hours,  and  strain  with  ex- 
pression through  a  strong  muslin  bag.  Boil  the  residue  twice  succes- 
sively in  the  same  quantity  of  acidulated  Water,  each  time  straining 
as  before.  Mix  the  decoctions  and  evaporate  to  the  consistence  of  thin 
syrup  ;  then  add  the  Lime  previously  mixed  with  a  pint  of  Water,  and 
boil  for  ten  minutes,  frequently  stirring.  Pour  the  whole  into  a  double 
muslin  bag,  and,  having  thoroughly  washed  the  precipitate,  press,  dry, 
and  powder  it.  Treat  the  powder  repeatedly  with  Diluted  Alcohol,  in 
order  to  remove  the  brucine,  until  the  washings  are  but  faintly  red- 
dened by  nitric  acid.  Then  boil  it  repeatedly  with  Alcohol  until  de- 
piived  of  its  bitterness,  mix  the  several  tinctures,  and  distil  off  the 
Alcohol  by  means  of  a  water-bath.  Having  washed  the  residue,  mix 
it  with  a  pint  of  water,  and,  applying  a  gentle  heat,  drop  in  enough 
Diluted  Sulphuric  Acid  to  neutralize  and  dissolve  the  alkaloid.  Then 
add  Purified  Animal  Charcoal,  and,  having  boiled  the  mixture  for  a 
few  minutes,  filter,  evaporate,  and  set  aside  to  crystallize.  Dissolve 
the  crystals  in  Water,  and  add  sufficient  Water  of  Ammonia  to  pre- 
cipitate the  Strychnine.  Lastly,  dry  this  on  bibulous  paper,  and 
keep  it  in  a  well-stoppered  bottle. 

In  this  process  strychnine  hydrochloride  is  formed.  This  is  decom- 
posed by  lime,  and  the  strychnine  is  dissolved  out  of  the  excess  of 
lime  with  boiling  alcohol  (the  brucine  having  been  previously  re- 
moved by  treatment  with  diluted  alcohol),  the  alcoholic  solution  is 
evaporated,  and  sulphuric  acid  added  to  dissolve  the  alkaloid  ;  the 
solution  is  decolorized  and  evaporated  to  crystallize.  The  crystals  of 
strychnine  sulphate  are  dissolved  and  strychnine  precipitated  by 
adding  ammonia  water. 

Official  Description. — Colorless,  transparent,  prismatic  crystals,  or  a  white  crystalline  pow- 
der:   perriuinent  in  the  air. 
Odor,  Taste,  and  Reaction. — Odorless  ;  intensely  bitter  taste,  perceptible  even  in  solutions 

of  1  in  700, OUU.     Stn/fhiiiue  should  he  tnntrd  with  t'.i-ti-eiiic  ruulioii.    Alkaline  reaction. 
Solubility.— ir«/er.     In  6400  parts  at  25°  C.  (77°  F.)  ;  in  .SOOO  parts  at  80°  C.  (176°  F.). 

A/mho/.     In  110  parts  at  25°  C.  (77°  F.)  :  in  28  parts  at  60°  C.  (140°  F.). 
*        (Jilirr  HolrctitK.     In  5500  parts  of  ether,  6  parts  of  chloroform,  160  parts  of  benzene,  and  in 

180  j)!irts  of  urnyl  alcohol  at  25°  C.  (77°  F.). 
Tests  for  Identity. — Ma  melting  point  is  268°  C.  (514.4°  ¥.).     Upon  ignition  it  is  consumed, 
leaving  no  residue. 
Its  sc)luti(jns  are  la'vogyrate. 

Sulphuric  Acid  containing  1  percent,  of  ammonium  vana<late  produces  with  Strychnine  a 
deep  violet-blue  color,  changing  to  a  deep  puri)le.  and  finally  to  a  cherry-red.    Sulphuric 
acid  containing  a  trace  of*  potassium  iodato  produces  a  violet  color,  changing  momen- 
tarily to  reddish-purple. 
If  0.1  dm.  of  Strychnine  dissolved  in  a  few  drops  of  nitric  acid  bo  evaporated  to  dryness, 
an<i  a  few  drops  of  ammonia  water  added  to  the  yellow  residue,  an  orange  color  will  be 
]>roduced,  which  will  turn  reddish-piirjile,  and  finally  brown,  on  the  addition  of  a  small 
amount  of  iilcr)holic  potassium  hydroxide  T.S. 
Impurities  and  Tests  for  Impurities! — Snj/nr  mul  nthtr  readily  eurdouizable  (irgnuie  impuri- 
tirs.     Sulphuric  acid  should  i)roduce  no  color. 
But  on  ailding  a  fragment  of  potassium  ilichromate,  a  deep  blue  color  is  momentarily  pro- 
duced, changing  to  deep  violet,  then  to  purplish-red,  cherry-red,  and  finally  to  orange  or 
yellow. 
Limit  of  brucine.     Nitric  acid,  when  added  to  a  crystal  of  Strychnine  on  a  white  porcelain 
surface,  may  produce  a  yellow  but  not  a  rod  or  reddish  color. 

Uses. — Strvc'luiiiK'  is  a  cardiac  and  nervous  stimulaiit,  and  is 
given  in  doses  of  one  sixty- foiirtli  of  a  grain  (0.001  (}m.).  Jt  may 
sometimes  be  given  in  doses  of  one-twentieth  of  a  grain  (0.003 
Gm.). 
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STRYCHNIN/G   NITRAS.  U.  S.     Strychnine  Nitrate 

C21II22N2O2.HXO3  =  394.:iU 

The  nitrate  [NO2OH.C21H22N2O2]  of  the  alkaloid  Strychnine.     It  should  be 
kept  in  well-stoppered  vials. 

Preparation. — Strychuiue    nitrate    may   be   made   by   dissolving 
stiychuiue  iu  w ai"m  diluted  nitric  acid,  evaporating  and  crystallizing. 

Official  Description. — Colorless,  glistening  needles  ;  permanent  in  the  air. 

Odor,  Taste,  and  Reaction. — Odorless  ;   intensely  bitter  ta-«te.     Strychnine  Nitrate  ahould  be 

iiisicU  with  cxtreiiie  cuntion.     Neutral  reaction. 
Solubility.—  Wat^-,-.     In  42  parts  at  25°  C.  (77°  F.) ;  in  8  parts  at  80°  C.  (176°  F.). 

Alcohol.— In  120  parts  at  25°  0.  (77°  F.)  ;  in  60  parts  at  60°  C.  (140°  F.). 

Other  solrents.     In  156  parts  of  chloroform,  and  in  60  parts  of  glycerin  at  25°  (77°  F.)  ; 
insoluble  in  ether. 
Tests  for   Identity. — When    heated,   the   salt  decomposes,  but  it  does  not  melt,  and  when 
ignited  it  is  consumed  without  leaving  a  residue. 

Its  aqueous  solutions  are  huvogyrate. 

A  solution  of  the  «alt,  when  poured  carefully  into  a  test-tube  upon  a  layer  of  sulphuric 
acid  containing  in  solution  a  little  diphenylamine,  will  develop  a  blue  zone  at  the  junc- 
ture of  the  two  liquids. 

On  being  heated  with  hydrochloric  acid  a  bright  red  color  is  formed. 

Sulphuric  acid  containing  1  percent,  of  ammonium  vanadate  produces  with  Strychnine 
Nitrate  a  dark  violet-blue  color,  changing  to  purple,  and  then  to  red.  Sulphuric  acid 
containing  a  trace  of  potassium  dichromate  produces  momentarily  a  blue  color,  changing 
to  violet,  then  to  purplish-red,  cherry-red,  and  finally  to  orange  or  yellow. 

If  0.1  (im.  of  the  salt,  dissolved  in  a  few  drops  of  nitric  acid,  be  evaporated  to  dryness, 
and  a  few  drops  of  ammonia  water  added  to  the  residue,  an  orange  color  will  be  pro- 
duced, which  will  turn  reddish-purple,  and  finally  brown,  on  the  addition  of  a  small 
amount  of  alcoholic  putassium  hydroxide  T.S. 
Impurities  and  Tests  for  Impurities. — Limit  of  hrvflnr.  The  addition  of  sulphuric  acid  to 
!i  crystal  of  Strychnine  Nitrate  on  a  white  porcelain  surface  may  produce  a  yellow  but 
not  a  red  or  reddish  color. 

Uses. — Strychnine  nitrate  is  a  cardiac  and  nervous  stimulant,  and 
is  given  in  the  dose  of  one  sixty-fourth  of  a  grain  (0.001  Gm.). 

STRYCHNIN/C  SULPHAS.  U.S.    Strychnine  Sulphate 

(C2lH22N202)2.n2S04  -f  SHsO  =  850.21 

The  sulphate  [802(011)2.(0211122X202)2 -f  5H2O]  of  the  alkaloid  strychnine 
It  should  be  kept  in  well-stoppered  vials. 

Preparation. — This  salt  is  prepared  during  the  j)roeess  for  making 
strychnine.     (See  Strychnina. ) 

Official  Description. — Colorless,  or  white  prismatic  crystals,  or  a  white,  crystalline  powder ; 
efflorescent  in  dry  air. 

Odor  and  Taste. — Odorless ;  intensely  bitter  ta.ste,  perceptible  even  in  solutiona  of  1  in 
700,000.      Strychnine  Sulphate  should  he  taxted  with  extreme  caution. 

Solubility.—  Water.     In  31  parts  at  25°  C.  (77°  F.)  ;  in  6  parts  at  80°  C.  (176°  F.). 
Alcohol.     In  65  parts  at  25°  C.  (77°  F.)  ;  in  20  parts  at  60°  C.  (140°  F.). 
Other  Holrciitt.     In  325  parts  of  chloroform  at  25°  (_'.  (77°  F.)  :  insoluble  in  ether. 

Tests  for  Identity.— When  heated  at  100°  ('.  (212°  F.),  the  salt  loses  its  water  of  crystalliza- 
tion (10.59  percent.),  and  when  anhydrous  melts  at  200°  C.  (392°  F.).     Upon  ignition, 
it  is  consumed,  leaving  no  residue. 
Barium  chloride  T.S.  produces  in  a  solution  of  the  salt  a  white  precipitate,  which  is  insolu- 
ble in  hydrochloric  acid. 
Sulphuric  acid  should  produce  no  color  with  strychnine  sulphate,  but  on  adding  a  fragment 
of  potassium  dichromate,  a  blue  color  should  be  formed,  changing  to  deep  violet,  then  to 
purplish-red,  cherry-red,  and  finally  to  orange  or  yellow.     Sulphuric  acid  containing  1 
percent,  of  ammonium   vanadate  produces  a  deep  violet-blue  color,  changing  to  deep 
purple,  and  finally  to  cherry-red.     Sulphuric'aciil  containing  a  trace  of  potassium  iodate 
produces  a  violet  color,  changing  to  re(ldish-purj)le. 
If  0.1  (}m.  of  the  salt  lie  ilissulved  in  a  few  (lrci])s  of  nitric  lu-id,  evaporated  to  dryness,  and 
a  few  drops  of  aniMinniii  water  added  to  the  yellow  residue,  an  orange  color  will  be  pro- 
duced, which  will   turn   nionicntarily  rediUsh-pur})le,  and   tinally  brown,  on  the  addition 
of  a  small  amount  (ifalcohnlic  potassium  hydroxide  T.S. 

Impurities  and  Tests  for  Impurities. —  /jimii  ••/'  hmcine.  Nitric  acid,  when  added  to  a 
crystal  of  Strychnine  Sulphate  on  a  white  porcelain  surface,  may  produce  a  yellow  but 
not  a  red  or  reddltih  color. 
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Uses. — Strychnine  sulphate  is  more  useful,  medicinally,  than 
strychnine,  only  because  it  is  much  more  soluble.  The  dose  is  one 
sixty-foui-th  of  a  grain  (0.001  Gm. ). 

GELSEMIUM.  U.S.    Gelsemium 

The  dried  rhizome  and  roots  of  Gelsennam  smajK-rvirens  (Linn6)  Aiton  filius 
(Fam.  Loganiaceu) . 

CyUndrical,  usually  in  cut  pieces  of  variable  length,  from  5  to  20,  or  even  30, 
Mm.  in  diameter  ;  externally  light  yellowish-brown,  with  purplish- brown  longitu- 
dinal lines  ;  fracture  of  the  rhizome  splintery,  the  roots  breaking  with  one-half  the 
fracture  transverse,  the  other  half  oblique  or  short-splintery  ;  bark  about  1  Mm. 
thick  ;  wood  pale  yellow,  porous,  but  tough,  with  niunerous  distinct  medullary 
rays,  in  the  rhizome  excentric,  and  with  four  groups  of  internal  phloem  ;  odor 
pronounced,  characteristic  ;  taste  slightly  aromatic,  bitter. 

Gelsemium  contains  gelsemine,  C24H28^2C)4>  gelseminine,  C22H2e^203, 
gelseminic  acid,  volatile  oil,  starch,  resin,  fat,  coloring  matter,  etc. 
Alcohol  is  the  best  menstruum. 

Uses. — It  is  used  as  an  antispasmodic  and  sedative.  Dose,  one 
grain  (0.065  Gm.). 

Official  Preparations 

Fluidextractum  Gelsemii  Made  with  alcohol  (see  page  397).     Dose,  one  to  three  minims 

Fluidextract  of  Gelsemium  (0.05  to  0.2  Cc. ) 

Tinctur.a  Gelsemii  Made  by  percolating  100  Gm.  of  (ielsemium  with  a  menstruum 

Tincture  of  Gelsemium  of  65  parts  of  alcohol  and  ?>o  parts  of  water  until  1000  Cc.  are 

obtained  (see  page  352).     Dose,  eight  to  twenty  minims  (0.5 
to  1.2  Cc^ 

PHYSOSTIQMA.  U.S.    Physostigma 

[Calabar  Bean] 

The  ripe  seed  of  Physostigma  venenosum  Balfour  (Fam.  Leguminosie),  yielding, 
when  assayed  by  the  process  given  below,  not  less  than  0.15  percent,  of  alkaloids 
soluble  in  ether. 

Oblong,  somewhat  reniform,  15  to  30  Mm.  long,  10  to  15  Mm.  thick  ;  externally 
reddish-  or  chocolate-brown,  smooth,  somewhat  roughened  near  the  brownish- 
black  groove  which  extends  almost  the  entire  length  of  the  convex  edge,  its  red- 
dish, rounded  margins  elevated  and  somewhat  thickened  ;  embryo  whitish,  with 
a  short,  curved  hypocotyl  and  two  large,  concavo-convex  cotyledons  ;  having  a 
bean-like  and  heavy  odor  when  crushed  ;  taste  at  first  starchy,  afterwards  acrid. 

Physostigma  contains  ^yhysostigmine  (CigHaiNgOa),  or  eserhie,  as  it 
is  more  frequently  called.  Tliis  alkaloid  is  amorphous  and  without 
taste,  soluble  in  water,  but  more  soluble  in  alcohol,  ether,  diloroform, 
carbon  disulphide,  and  benzene.  It  also  contains  caJabarine,  an  alka- 
loid derived  from  eserine,  with  a  neutral  i>rincip\e  physosterin,  starch, 
protein  compounds,  mucilage,  etc. 

Assay  of  Physostigma 

Pliysostigma,  in  No.  fiO  powder 20  Qm. 

Etlier, 

Solution  of  Sodium  Bicarbonate  (1  in  20), 

Normal  Sulphuric  Acid  V.S., 

Tenth-normal  Sulphuric  Acid  V.S., 

Fiftieth-normal  Potassium  Hydroxide  V.S., 

Distilled  Water, 

lodeosin  T.S.,  each,  a  sufficient  quantity 

Introduce  the  Physostigma  into  an  Krlonmeyer  flask  of  about  250  Cc.  capacity,  add  200  Cc. 
of  other,  and  shake  the  flask  well  during  ten  minutes.  Then  add  10  Cc.  of  an  aquoou.^ 
solution  of  .xodiuin  bicarbonate  (1  in  20),  an<l  shake  the  mixture  vigorously  at  inter- 
vals during  four  hours.  Allow  the  powder  to  settle,  and  decant  100  Cc.  of  the  ether-solu- 
tion (representing  10  (}tn.  of  Physostigma)  into  a  measuring  cylinder;  then  transfer  it 
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to  a  separator,  introduce  a  small  piece  of  blue  litmus  paper,  and  add  sufficient  normal 
sulphuric  acid  V.S.  to  render  the  liquid  acid,  and  then  10  Cc.  ol  distilled  water.  t?hake 
the  liquid  well  for  several  minutes,  and  draw  off  the  aqueous  layer  into  another  sepa- 
rator. Repeat  the  extraction,  using  2  Cc.  of  normal  sulphuric  acid  V.S.  and  8  Cc.  of 
distilled  water,  add  the  acid  aqueous  layer  to  the  second  separator,  and  finallj  again 
shake  out  the  ether-solution,  using  1  Cc.  of  normal  sulphuric  acid  V.S.  and  9  Cc.  of  dis- 
tilled water,  adding  this  al.so  to  the  second  separator.  To  the  combined  acid  liquids  in 
the  second  separator,  add  25  Cc.  of  ether,  a  small  piece  of  red  litmus  paper,  and  sufficient 
sodium  bicarbonate  solution  (1  in  20)  to  render  it  alkaline.  Shake  the  separator  for  one 
minute,  allow  the  liquids  to  separate,  and  draw  off  the  ether  into  a  beaker.  Repeat  the 
shaking  out  process  with  20  Cc.  and  again  with  15  Cc.  of  ether  added  to  the  separator, 
shake  each  time  for  one  minute,  allow  the  liquids  to  separate,  and  draw  off  the  ether 
into  the  beaker.  Carefully  evaporate  the  ether  from  the  combined  solutions  by  means 
of  a  water-bath,  and  when  dry,  dissolve  the  residue  in  5  Cc.  of  tenth-normal  sulphuric 
acid  V.S.  and  20  Cc.  of  ether,  which  must  be  strictly  neutral,  and  transfer  this  solution 
to  a  bottle,  rinsing  with  80  Cc.  of  water;  add  5  drops  of  iodeosin  T.S.,  and  titrate  the 
excess  of  acid  with  fiftieth-normal  potassium  hydroxide  V.S.,  until,  after  shaking,  the 
aqueous  liquid  just  acquires  a  pink  color.  Divide  the  number  of  cubic  centimeters  of 
fiftieth-normal  pota-ssium  hydroxide  V.S.  used,  by  5,  subtract  the  quotient  from  5  (the  5 
Cc.  of  tenth-normal  sulphuric  acid  V.S.  taken),  and  multiply  the  remainder  by  0.0273, 
and  this  product  by  10  ;  the  result  will  be  the  percentage  of  alkaloids  soluble  in  ether 
contained  in  the  Physostigma.  The  figure  0.0273  represents  the  weight  in  grammes  of 
alkaloids  (mainly  physostigmine)  required  to  neutralize  1  Cc.  of  tenth-normal  sulphuric 
acid  V.S. 

Uses. — Physostigma  is  sedative,  and  acts  as  a  powerful  poison,  con- 
tracting the  pupil  of  the  eye.     Dose,  one  to  three  grains  (0.065  to 

0.2  Gm.). 

Official  Preparations 

Extractum  Physostigmatis     Made  with  alcohol  (see  page  451).     Dose,  one-eighth  of  a  grain 

Extract  of  Physostigma  (0.008  Gm.) 

Tinctura  Physostigmatis         Made  by  percolating  100  Gm.  of  physostigma  with  sufficient  alco- 

Tincture  of  Physostigma        hoi  to  make  1000  Cc.   (seepage  .'560).      Dose,   fifteen  minims 
(ICc.) 

PHYSOSTIQMIN/E   SALICYLAS.  U.S.     Physostigmine  Salicylate 

Ci5H2iN302.C7He03  -=  410.21 
[EsEHiNE  Salicylate] 

The  salicylate  [CeH4(0H)C00H.Ci6H2iN302]  of  an  alkaloid  obtained  from 
Physostigma.  It  should  be  kept  in  small,  dark  amber-colored,  well-stoppered 
vials. 

Preparation. — This  Siilt  may  be  made  by  adding  2  parts  of  physo- 
stigmine to  a  solution  of  1  part  of  salicylic  acid  in  35  parts  of  boiling 
distilled  water,  and  allowing  the  salt  to  crystallize  on  cooling. 

Official  Description. — Colorless,  or  faintly  yellowish,  shining,  acicular,  or  short  columnar 

crystals.     It  acquires  a  reddish  tint  when  long  exposed  to  light  and  air. 
Odor,  Taste,  and  Reaction. — Odorless  ;  slightly  bitter  taste.     It  should  he  tasted  with  great 
cauliim.     Its  aqueous  solution  shows  an  acid  reaction  to  litmus  paper,  and  upon  stand- 
ing twenty-four  hours  the  solution  acquires  a  pink  color. 
Solubility.— ir<(fer.     In  72.5  parts  at  2.i°  C.  (77°  F.)  :  in  15  parts  at  80°  C.  (160°  F.). 
Alcohol.     In  12.7  parts  at  25°  C.  (77°  F.).  and  in  4  parts  at  60°  C.  (140°  F.  L 
Other  solvenlK.     In  175  parts  of  ether  and  in  8.6  parts  of  chloroform  at  25°  <\  (77°  F.). 
Tests  for  Identity. — When  heated,  Physostigmine  Salicylate  begins  to  soften  and  turn  slightly 
yellow  at  160°  C.  (320°  F.),  and  melta  at  178.9°  C.  (354°  F.).     It  leaves*  no  residue  on 
incineration. 
Ferric  chloride  T.S.,  produces  in  an  aqueous  solution  of  Physostigmine  Salicylate  a  deep 
violet  color  ;  a  solution  of  chlorinated  lime  added  to  the  aqueous  solution  produces  a  red 
color. 
On  evaporating  an  aqueous  solution  of  the  salt  to  dryness  with  a  few  drops  of  ammonia 
water,  a  blue  residue  is  produced,  which  is  soluble  in  alcohol,  and  when  so  dissolved, 
3'ields  a  red  fluorescent  solution  upon  the  addition  of  acetic  acid  in  excess. 
An  aqueous  solution  of  the  salt  is  colored  cherrj-rocl  by  the  a*ldition  of  potassium  hydrox- 
ide T.S.,  changing  to  a  darker  red,  and  finally  to  green. 
Platinic  chloride  T.S.  produces  no  precipitate  in  solutions  of  the  salt  (distinction   from 
phyiottigmine  sulphate). 
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Sulphuric  acid  containing  in  each  Cc.  1  drop  of  solution  of  formaldehyde  gives  with  Physo- 
stigmine  f^alicylate  a  bright  pink  color;  .sulphuric  acid  with  a  few  particles  of  cane 
sugar  produces  a  yellow  color,  turning  to  bvown,  then  to  purple,  and  finally  to  greenish- 
black. 

If  0.005  Gm.  of  the  salt  be  dissolved  in  nitric  acid,  a  yellow  solution  results,  which,  on 
being  heated,  changes  to  an  orange-color,  then  to  blood-red,  and  on  evaporation  to  dry- 
ness j-ields  a  green  residue.  When  exposed  to  the  fumes  of  nitric  acid  this  residue 
becomes  violet-blue,  and  when  a  drop  of  nitric  acid  is  added  to  it,  it  forms  a  reddish- 
violet  solution,  which  soon  changes  to  blood-red,  and  finally,  on  standing,  or  on  dilution, 
becomes  greenish-yellow. 

Uses. — The  salts  of  pliysostigmine,  or  eseriue,  are  used  to  contract 
the  pupil  of  the  eye.  The  advantage  possessed  by  the  salicylate  is 
that  it  is  more  permanent  and  less  liable  to  deliquesce.  The  dose  for 
internal  administration  should  not  be  more  than  one  sixty-fourth  of 
a  grain  (0.001  Gm. ). 

PHYSOSTIQMIN^  SULPHAS.  1.8.    Physostigmine  Sulphate 

(Ci5H2iN302)2.H2S04  -=  643.75 
[EsERiNE  Sulphate] 

The  sulphate  [S02(0H)2.(Ci5H2iN302)2]  of  an  alkaloid  obtained  from  Physo- 
et.igma.     It  should  be  kept  in  well-stoppered,  dark  amber-colored  vials. 

This  salt  has  the  disadvantage  of  being  very  deliquescent ;  the  sali- 
cylate is  to  be  preferred. 

Official  Description. — A  white,  or  yellowish-white,  micro-crystiillinc   powder.     Very  deli- 
quescent, and  gradually  turns  reddish  by  exposure  to  air  and  light. 
Odor,  Taste,  and  Reaction. — Odorless  ;  bitter  taste.     It  should  he  tnnted  with  great  caution. 

Acid  reaction. 
Solubility. —  Wnter.     Very  soluble. 

Alrohol.     Very  soluble. 

Oihrr  KoIrriitK.     Very   soluble   in  chloroform  ;  soluble  in    1200   parts   of  ether  at  25°  C. 
(77°  F.). 
Tests  for  Identity.— When  heated  to  130°  C.  (266°  F.).  the  salt  becomes  soft,  and  melts  at 
about  140°  ('.  (284°  F.).     Upon  ignition,  it  is  slowly  consumed,  leaving  no  residue. 

Its  aqueous  solution  shows  an  acid  reaction  to  blue  litmus  paper. 

Barium  chloride  T.S.  produces  in  an  aqueous  solution  of  the  salt  a  white  precipitate,  which 
is  insoluble  in  hydrochloric  acid. 

An  aqueous  solution  of  Physostigmine  Sulphate  yields,  with  alkalies,  a  white  precipitate, 
which  quickly  turns  pink,  and  dissolves  in  an  excess  of  the  alkali,  forming  a  pink  or 
red  solution,  which  soon  fades  to  yellowish-green. 

(jold  chloride  T.S.  gives  with  aqueous  solutions  of  the  salt  a  purple  color. 

Platinic  chloride  T.S.  produces  in  aqueous  solutions  of  the  salt  a  yellowish-white  precipi- 
tate (distinction  from  phi/miHtii/niinr  sti/irylatr). 

Sulphuric  acid  with  Physostigmine  Sul))hiitc  yields  only  a  faint  yellow  color. 

Sulphuric  acid  containing  n  <'ryst!il  of  jiotiissiuni  iodntc,  on  being  added  to  a  crystal  of  the 
salt,  gives  a  light  purple  color,  immcdiiitcly  dmnging  to  yellowish-red. 

If  0.005  Gm.  of  the  salt  be  dissolved  in  nitric  acid,  a  yellow  solution  results,  which,  on 
being  heated,  changes  to  an  orange-color,  then  to  blood-red,  and,  on  evaporation  to  dry- 
ness, yields  a  green  residue.  AVlicn  exposed  to  the  funics  of  nitric  acid,  this  residue  be- 
comes violet-blue,  and  when  a  drnp  of  nitric  acid  is  added  to  it,  it  forms  a  reddish-violet 
solution,  which  soon  changes  to  ))lood-rc(l,  and  tinally.  on  standing,  or  on  dilution, 
boeomes  greenish -yellow. 

Uses. — The  dose  of  ])liys(>slij^iiiin('  siilpliiite  is  one  sixty-fourth  of  a 
grain  (O.OOl  Gm. ). 

BELLADONN/E  FOLIA.  U.S.    Belladonna  Leaves 

The  dried  leaves  of  Atrapn  lieUaihmun  \A\\n6  (Fam.  Sithuxivav),  yielding,  when 
aKsayed  by  the  proce.«.s  given  below,  not  less  than  0.3  percent,  of  mydriatic 
alkaloidH. 

Usually  of  a  dull  brownish-green  color,  the  leaves  much  wrinkled  and  matted 
together,  frequentlv  with  the  flowering  tops  intermixed  ;  leaves  from  6  to  20  Cm. 
Jong,  4  to  12  Cm.  broad,  broa^lly  ovate,  apex  acute,  margin  entire,  narrowed  into 


d 


ALKALOIDS  949 

the  petiole,  upper  surface  brownish-green,  lower  surface  grayish-green,  epidermis 
more  or  less  papillose,  particularly  on  the  under  surface  ;  odor  distinctly  narcotic, 
especially  on  moistening  ;  taste  somewhat  bitter  and  acrid. 

The  powder  is  characterized  by  few  hairs  and  numerous,  small,  arrow-shaped 
crystals  of  calcium  oxalate. 

Assay  of  Belladonna  Leaves 

Belladonna  Leaves,  in  No.  60  powder 10  Qm. 

Chloroform, 

Ether, 

Normal  Sulphuric  Acid  V.S., 

Ammonia  Water, 

Distilled  Water, 

Tenth=normal  Sulphuric  Acid  V.S., 

Fiftieth-normal  Potassium  Hydroxide  V.S., 

Cochineal  T.S.,  or  lodeosin  T.S.,  each,  a  sufficient  quantity. 

Place  the  Belladonna  Leaves  in  an  Erlennieyer  fiask,  and  add  50  Cc.  of  a  mixture  of 
chloroform  1  part  and  ether  4  parts  (both  by  volume).  After  inserting  the  stopper 
securely  allow  the  flask  to  stand  ten  minutes,  then  add  2  Cc.  of  ammonia  water  mixed 
with  3  Cc.  of  distilled  water,  and  shake  the  flask  well  at  frequent  intervals  during  one 
hour.  Then  transfer  as  much  as  possible  of  the  contents  of  the  flask  to  a  small  perco- 
lator which  has  been  provided  with  a  pledget  of  cotton  packed  firmly  in  the  neck  and 
inserted  in  a  separator  containing  6  Cc.  of  normal  sulphuric  acid  V.8.  diluted  with  20 
Cc.  of  distilled  water.  When  the  liquid  has  passed  through  the  cotton,  pack  the  Bella- 
donna Leaves  firmly  in  the  percolator  with  the  aid  of  a  glass  rod,  and  having  rinsed  the 
flask  with  10  Cc.  of  the  chloroform-ether  mixture,  transfer  the  remaining  contents  of 
the  flask  to  the  percolator,  by  the  aid  of  several  small  portions  (5  Cc.)  of  the  chloroform- 
ether  mixture,  and  continue  the  percolation  with  successive  small  portions  of  the  same 
liquid  (using  in  all  50  Cc).  Next,  shake  the  separator  well  for  one  minute,  after  se- 
curely inserting  the  stopper, 'and  when  the  liquids  have  completely  separated,  draw  off 
the  acid  solution  into  another  separator.  Add  to  the  chloroform-ether  mixture  10  Cc.  of 
sulphuric  acid  mixture  of  the  same  strength  as  that  previously  used,  agitate  well,  and 
again  draw  oft'  the  acid  solution  into  the  second  separator  ;  repeat  this  operation  once 
more,  drawing  ofl"  the  acid  solution  as  before  :  introduce  into  the  acid  solutions  contained 
in  the  second  separator  a  small  piece  of  red  litmus  paper,  then  add  ammonia  water  un- 
til the  liqui<l  is  distinctly  alkaline,  and  shake  out  with  three  successive  portions  of 
chloroform,  15,  15,  and  5  Cc;  collect  the  chloroform  solutions  in  a  beaker,  place  it  on  a 
water-bath  containing  warm  water,  and  allow  the  chloroform  to  entirely  evaporate.  Dis- 
solve the  residue  in  3  Cc.  of  ether,  and  let  this  also  evaporate  completely.  To  the  alka- 
loidal  residue  add  3  Cc.  of  tenth-normal  sulphuric  acid  V.S.  and  5  drops  of  cochineal 
T.S.  (or  iodeosin  T.S.),  then  titrate  the  excess  of  acid  with  fiftieth-normal  potassium 
hydroxide  V.S.  Divide  the  number  of  cubic  centimeters  of  fiftieth-normal  potassium 
hydroxide  V.S.  used,  by  5,  subtract  the  quotient  from  3  (the  3  Cc.  of  tenth-normal  sul- 
phuric acid  V.S.  taken),  and  multiply  the  remainder  by  0.0287.  and  this  product  by  10  ; 
the  result  will  be  the  percentage  of  total  mydriatic  alkaloids  contained  in  the  Belladonna 
Leaves. 

BELLADONNA  RADIX.  U.S.    Belladonna  Root 

The  dried  root  of  Atropa  Belladonna  Linn^  (Fam.  Solanaceve),  yielding,  when 
assayed  as  directed  below,  not  less  than  0.45  percent,  of  mydriatic  alkaloids. 

In  cylindrical  or  somewhat  tapering,  longitudinally  wrinkled  pieces,  1  to  2.5 
Cm.  thick,  the  bark  somewhat  incurved  at  the  edges  of  roots  which  bave  l>een 
split  before  drying  ;  externally  pale  brownish-gray,  dusty  or  mealy,  outer  layers 
of  the  periderm  rather  soft,  freijuently  abraded,  andtbus  showing  lighter  patches  ; 
fracture  nearly  smooth,  mealy,  and  emitting  a  characteristic  puff  of  dust  ;  inter- 
nally whitish,  the  older  roots  showing  medullary  rays  near  the  bark  ;  nearly  in- 
odorous ;  taste  sweetish,  afterwards  bitterish  and  strongly  acrid. 

The  powder  contains  relatively  few  sclerenchymatous  libres  and  numerous 
starch  grains  which  are  single  or  2-  to  8-compound,"  somewhat  spherical,  and  0.005 
to  0.010  Mm.  in  diameter. 

Assay  of  Belladonna  Root.— The  method  to  be  employed  is  identical  with  that  given  above, 
for  Belladonna  Leaves,  using  ttu  <jrnmitie<i  of  Belladonna  Boot  in  No.  60  powder. 

All  of  the  alkaloids  from  the  Solanaoeae  stand  in  close  chemical  re- 
lation to  each  other,  and  recent  investigations  show  that  some  are 
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capable  of  being  converted  into  others  during  the  process  of  extrac- 
tion. 

Belladonna  owes  its  activity  to  atropine,  C17H23NO3,  and  hyoscya- 
viine,  C17H23NO3  ;  belladonnine  is  also  present.  Atropine  and  some  of 
the  salts  of  hyoscyamiue  are  official. 

Uses. — Belladonna  is  narcotic  and  poisonous.  It  dilates  the  pupil 
of  the  eye.     Dose,  one  to  two  grains  (0.065  to  0.125  Gm. ). 

Official  Preparations 

Leaves 
Extractum  BelladonniB  Foliorum  Made  from  belladonna  leaves  with  a  menstruum  of  2  parts 

Extract  of  Belladonna  Leaves  of  alcohol  and  1  part  of  water  (see  page  441).     l)08e, 

one-fifth  grain  (0.01  (im.) 

Emplastrum  Belladonnae  Made  by  incorporating  3   parts  of  extract  of  belladonna 

Belladonna  Plaster  leaves  with  7  parts  of  adhesive  plaster.  (See  Emplastra) 

Tinctura  Belladonnas  Foliorum  Made  by  percolating  100  Gm.  of  belladonna  leaves  with 

Tincture  of  Belladonna  Leaves  suflBcient  diluted  alcohol   to  make  1000  Cc.  (see  page 

345).     Dose,  eight  to  twenty  minims  (0.5  to  1.2  Cc.) 
Unguentum  Belladonnae  Made    by    rubbing    10   Gm.    of    extract   of    belladonna 

Belladonna  Ointment  leaves  with  5  Cc.  of  diluted  alcohol,  and  incorporating 

20  Gm.  of  hydrous  wool-fat  and  65  Gm.  of  benzoinated 
lard.     (See  Unguenta) 
Moot 
Fluidextractum  Belladonnee  Radicis     Made  from  belladonna  root  with  a  menstruum  of  4  parts 
Fluidextract  of  Belladonna  Root  of  alcohol  and  1   part  of  water  (see  page  384).     Dose, 

one  to  two  minims  (0.05  to  0.12  Cc.) 
Linimentum  Belladonnae  Made   by   dissolving   50   Gm.   of  camphor  in   sufficient 

Belladonna  Liniment  fluidextract  of  belladonna  root  to  make  1000  Cc.  (see 

page  322) 

ATROPINA.  U.S.     Atropine 

C17H23NO3  =  287.04 

An  alkaloid  obtained  from  Atropd  Bdladonna  Linne  (Fam.  Solanacex)  and  from 
other  plants  of  the  same  family.  As  it  occurs  in  commerce,  it  is  usually  accom- 
panied by  a  small  amount  of  hyoscyamine,  from  which  it  cannot  be  readily  sepa- 
rated.    It  should  be  kept  in  amber-colored,  well-stoppered  vials. 

Preparation. — This  alkaloid  may  be  prepared  by  adding  sulphuric 
acid  to  a  concentrated  alcoholic  tincture  of  the  root  to  convert  the 
atropine  into  the  sulphate,  distilling  off  the  alcohol,  adding  water  to 
the  residuary  liquid,  filtering  to  separate  oil  and  resin,  and  treating 
the  filtrate  with  potassiiun  hydroxide  and  chloroform.  By  evapo- 
rating the  latter,  atropine  is  obtained.  This  is  purified  by  redis- 
solving  the  crystals  and  filtering  the  solution,  decolorizing  with 
animal  charcoal  and  recrystallization. 

Official  Description. — White  rhombic  prisms,  more  or  less  elongated  in  the  direction  of  the 

inajcjr  axis,  as  they  contain  more  or  less  hyoscyamine. 
Odor,  Taste,  and    Reaction. — Odorless  ;    bitter,   acrlil   ta.^te.      Il   shouhl   he    tasted  with  the 

iitiiKiHt  rinitiiin,   (111(1   (iiihj  ill  ililiitc  mihitioii.     Alkaline  reaction   with   litmus,  phenol- 

phthalcin,  and  liemiitoxylin  T.S. 
Solubility.—  Water.     In  -150  parts  nt  2b°  V.  (77°  F.)  ;  in  86.7  parts  at  80°  C.  (176°  F.). 
Alcohol.     In  1.4r.  parts  at  25°  ('.  (77°  F.)  ;  in  0.9  part  at  60°  V.  (140°  F.). 
(Jther  solvents.      In  16.6  parts  of  other,  and  in  1.56  i)art,-<  of  chloroform  at  25°  0.  (77°  F.). 
Tests  for  Identity. — Atropine  chloraurato  may  bo  made  by  adding  gold  chloride  T.S.  to  a 

siilutiiin  of  Atropine  in  diluted  hydrochloric  ncid,  washing,  collecting,  and  drying  the 

precipiUitc. 
Pure  atropine  chloraiirntc  melts  at  136°  C.  (276.8°  F.). 
Pure  hyoscyamine  cliloraunitc  melts  nt  160°  C.  (."{20°  I"\). 
Pure  hyoscine  chloraurate  melts  at  197°  ('.  (386.6°  F. ).     Atr<ii)ino  chloraurote  alone  melts 

under  boiling  water. 
At  about  113.8°  C.  (237°  F.)  Atropine  melts,  forming  a  colorless  liquid  ;  the  melting  point 

of  Atropine  free  from  hyoscyamine  is  about   115.8°  f.  (240.4°  F.).     When  ignited,  it  is 

consumed  without  leaving  11  residue. 
If  a  few  crystals  of  Atropine  be  placed   in  a  porcelain  dish  on  a  water-bath  with  a  few 

drops  of  nitric  acid,  and  heated  to  dryness,  n  yellow  residue  will  be  produced;  if  on 
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cooling,  a  few  drops  of  alcoholic  potassium  hydroxide  T.S.  and  a  fragment  of  potaaaium 
hydroxide  be  added,  an  intense  violet  color  is  produced  ;  hyoscyamine  and  hyoscine  will 
produce  the  same  color,  but  the  presence  of  strychnine  masks  the  reaction. 
'  If  a  small  quantity  of  Atropine,  or  one  of  its  salts,  be  heated  with  a  few  Cc.  of  sulphuric 
acid,  a  peculiar  odor,  recalling  that  of  a  mixture  of  rose,  orange  flower,  and  melilot,  will 
become  noticeable.  The  addition  of  a  few  fragments  of  potassium  diuhromate  will 
change  this  odor  to  that  of  bitter  almond. 

If  a  crystal  of  Atropine  be  added  to  a  few  drops  of  sulphuric  acid  containing  I  drop  of 
creosol,  a  pink  color  should  be  produced,  which  is  not  dissipated  by  the  addition  of  0.5 
Gm.  of  hydrated  chloral  (distinction  from  other  nlknloidn,  kyotryamtne  producing  a 
brown  color  and  strychnine  a  black,  hynsrine  remaining  colorless). 

In  a  solution  of  Atropine  in  hydrochloric  acid,  platinic  chloride  T.S.  produces  no  precipi- 
tate (difference  from  most  other  alk<dnids).  Gold  chloride  T.S.  yields  a  yellow,  lustre- 
less precipitate  in  such  a  solution. 

Readily  carbonizahle  organic  impurities.  On  adding  sulphuric  acid  to  Atropine,  no  color 
should  be  produced. 

Absence  of,  and  difference  from,  morphine.  Nor  should  any  color  be  developed  upon  the 
subsequent  addition  of  nitric  acid. 

Uses. — Atropine  is  chiefly  used  to  dilate  the  pupil  of  the  eye.  The 
sulphate,  however,  is  preferred,  on  account  of  its  solubility.  It  has 
the  properties  of  belladonna  when  given  internally,  and  is  narcotic. 
Dose,  the  one-hundred-aud-sixtieth  to  one-sixtieth  of  a  grain  (0.0004 
to  0.001  Gm.). 

ATROPIN/E   SULPHAS.  U.S.     Atropine   Sulphate 

(Ci7H23X03)2.H2S04  =671.43 

The  sulphate  [S02(0H)2.  (C17H23NO3J2]  of  an  alkaloid  obtained  from  Atropa 
Belladonna  Linn4  (Fam.  Solmvicete) ,  and  from  other  plants  of  the  same  family. 
As  it  occurs  in  commerce,  it  usually  contains  a  small  amount  of  hyoscyamine  sul- 
phate, from  which  it  cannot  be  readily  sejjarated. 

Preparation. — Atropine  sulphate  may  be  prepared  by  suspending 
120  grains  of  atropine  in  4  fl.  dr.  of  distilled  Avater  and  adding  diluted 
sulphuric  acid  until  the  alkaloid  is  dissolved  and  the  solution  is  neu- 
tral. The  latter  is  then  evaporated  to  dryness  at  a  temperature  not 
exceeding  37.7°  C.  (100°  F.). 

Official  Description. — A  white  crystalline  powder  or  microscopical  needles  and  prisms  (the 
form  of  the  latter  being  probably  due  to  the  hyoscyamine  present) ;  permanent  in  the 
air. 

Odor  and  Taste. — Odorless;  very  bitter,   nauseating   tasfc.      It   should   he    lasted   with    the 

iilniitst  rinition,  and  only  in  dilute  nolutinn. 

Solubility.— HV</rr.     In  0. .38 part  at  25°  C.  (77°  F.);  in  n.22  part  at  80°  C.  (176°  F.). 
Alcohol.     In  .3.7  parts  at  2.i°  f.  (77°  F.);  in  L9  parts  at  60°  C.  (140°  F.). 
Other  solvents.      In  2140  parts  of  ether  and  in  620  parts  of  chloroform  at  2,')°  C.  (77°  F.). 
Tests  for  Identity.— At  about  189.0°  r.  (37.3. .5°  F.)  Atropine  Sulphate  melts;  when  free  from 
hyo.scyaminc  it  melts  at  about  188°  C.  (370.4°  F.).     When  ignited  it  chars,  emit*  acrid 
vapors,  and  is  rapidly  ami  completely  consumeil. 
On   adding  pota5sium  hydroxido  T.S.  to  a  solution  of  Atropine  Sulphate,  a  white  precipi- 
tate of  atropine  is  obtained,  which  should  respond  to  the  reactions  and  tests  given  under 
Atropinii. 

Uses. — Atropine  sulphate  is  preferred  to  the  alkaloid  for  use  as  a 
mydriatic.  An  aqueous  solution  is  generally  employed  for  this  pur- 
pose. The  internal  dose  is  from  the  one-hundred-aud-sixtieth  to  one- 
sixtieth  of  a  grain  (0.0004  to  0.001  Gm.). 

HOMATROPIN/E  HYDROBROMIDUM.  T.S.     Homatropine 
Hydrobromide 

CieH2iN()3.HHr  ^^  35:^.49 

[HoMATHOI'INK     IIy1)R(IHR(>.M.\TK] 

The  hydrobromide  [HBr.CieHaiNOs]  of  an  alkaloid  obtained  by  the  condensa- 
tion of  tropine  and  mandelic  acid.  It  should  be  kept  in  well-stoppered  vials, 
protected  from  light. 
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Preparation. — It  is  made  by  heating  trojnne,  CgHigNO,  with  man- 
delic  {phenyl  glycolic)  add,  in  the  presei^ce  of  hydrochloric  acid  ;  am- 
monia is  added,  and  the  homatropine  which  is  liberated  is  dissolved 
out  by  chloroform ;  the  solution  is  evaporated,  hydrobromic  acid  added, 
and  the  crystals  of  homatropine  hydrobromide  purified  by  recrystal- 
lization. 

Official  Description. — A  white,  crystalline  powder,  or  rhombic  prisms. 

Odor,  Taste,  and  Reaction. — Odorless,  and  having  a  bitter  taste.     Its  aqueous  solution  is 

neutral  to  litmus  paper. 
Solubility.—  \V<itrr.     In  5.7  parts  at  25°  C.  (77°  F.). 

A/cnhol.     In  .32.5  parts  at  25°  C.  (77°  F.),  and  in  8.7  parts  at  60°  C.  (140°  F.). 

Oihir  Kolrrnix.     In  620  parts  of  chloroform  at  25°  C.  (77°  F.);  insoluble  in  ether. 
Tests  for  Identity. — At  213.8°  C.  (417°  F.)  it  melts.     It  leaves  no  residue  upon  incineration. 

Its  aqueous  solution  is  not  precipitated  by  tannic  acid  T.S.  or  platinic  chloride  T.S.  It 
contains  no  water  of  crj'stallization. 

If  2  Cc.  of  chloroform  be  shaken  with  1  Cc.  of  an  aqueous  solution  of  the  salt  (1  in  10)  to 
which  a  few  drops  of  chlorine  water  have  been  cautiously  added,  the  chloroform  should 
assume  a  brownish  color. 

Iodine  T.S.,  when  added  to  solutions  of  Homatropine  Hydrobromide,  produces  a  brown 
precipitate;  silver  nitrate  T.S.  a  creamy  white  precipitate. 

If  to  an  aqueous  solution  containing  0.1  (im.  of  the  salt  an  excess  of  potassium  hydroxide 
T.S.  be  added,  this  liquid  shaken  out  with  ether,  and  the  ether  allowed  to  evaporate 
spontaneously,  the  crystals  which  form  should  have  a  melting  point  of  96°  C.  (204.8°  F.). 

If  sulphuric  acid  containing  a  trace  of  potassium  dichromate  be  added  to  a  crystal  of  the 
salt,  an  evanescent  pink  color  will  be  produced,  which  changes  rapidly  to  green. 
Impurities  and  Tests  for  Impurities. — Most  other  /tH-n/oidn  ercept  atropine  and  hyoKcynminc. 
If  1  Cc.  of  an  aqueous  solution  of  the  salt  (1  in  100)  be  made  alkaline  with  ammonia 
water,  shaken  out  with  chloroform,  and  the  chloroformic  solution  evaporated  to  dryness, 
the  residue  should  turn  yellow  and  finally  brick-red  when  warmed  with  about  1.5  Cc.  of 
a  solution  made  by  dissolving  1  part  of  mercuric  chloride  in  50  parts  of  a  mixture  of 
alcohol  5  volumes  and  water  3  volumes. 

Atropine,  hyoHcyamine,  or  hyoneine.  If  0.01  (Jm.  of  the  salt  be  added  to  5  drops  of  nitric 
acid,  and  evaporated  to  dryness  in  a  porcelain  dish,  the  residue  should  ni>t  acquire  a 
violet  color  upon  the  addition  of  a  few  drops  of  alcoholic  potassium  hydroxide  T.S. 

Uses. — Homatropine  hydrobromide  is  preferred  by  many  physicians 
to  atropine  as  a  mydriatic,  because  it  is  less  toxic,  and  the  effects 
subside  far  more  rapidly.  Dose,  the  one-lmndred-aud-twenty-eighth 
of  a  grain  (0.0005  Gm.). 

SCOPOLA.   r.S     Scopola 

The  dried  rhizome  of  Scopola  Carniolico  .Tacquin  (Fam.  <*?o/a>?orra'),  yielding, 
when  assayed  as  directed  below,  not  less  than  0.")  percent,  of  mydriatic  alkaloids. 
Of  horizontal  growth,  more  or  lens  curved  and  shortly  and  sharply  Hexuous, 
cylindraceons  and  somewhat  flattened  vertically,  occurring  mostly  in  pieces  from 
2.5  to  7.5  Cm.  long  and  0.8  to  1.6  Cm.  broad,  often  sjilit  before  drying  ;  upper  sur- 
face marked  with  closely  set,  large,  cup-shaped  stem  scars,  margins  irregularly 
contracted  ;  externally  varying  from  yellowish-brown  to  dark  brownish-gray, 
finely  and  irregularly  wrinkled  longitudinally,  obscurely  anmilate  and 'more  or 
less  nodular-roughened  ;  fracture  short  ami  sharp,  exiubiting  a  yellowish-white 
l>ark,  its  corky  layer  dark  brown,  <tr  pale  brown,  woo<l  indistinctly  radiate,  and 
central  pith  rather  horny  ;  nearly  inodorous  ;  taste  sweetish,  afterwards  bitterish 
and  strongly  acrid. 

Scopola  contains  sropoJaminr,  C17H21NO4.TI2O,  hyosrifamine,  and 
nfropinr.  Sc(»i)(ihniiine  was  isolated  by  Schmidt,  and  it  is  believed  to 
be  identic;!)  witli  hyoscine. 

Assay  of  Scopola. — The  method  to  be  employed  is  identical  with   that  given    for   Relladonnn 
I, •■lives,  on  page  949,  using  ten  ;frrtnimr»  of  Scopola,  in  Xo.  60  jiowdor. 

Uses — Scopola  is  largely  used  in  place  of  belladonna  root  bvmanu 
facturers  in  making  belladonna  pla.sters.     It  ia  narcotic  and  mydri- 
atic.    Dose,  tlii-ec  foniths  of  a  gi-iiin  (0.045  (}m.). 
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Official  Preparation 

Flnidextractum  Scopolae        Mafic  with   a  inenstriimii  of  4  parts  of  alcohol  and  1  part  of  water 
Fluidcxtract  of  Scopola         (see  pajje  417).     Dose,  one  minim  (0.05  Cc.) 

SCOPOLAMIN/E  HYDROBROMIDUM.  U.  S.    Scopolamine  Hydrobromlde 

Ci7n2iN04.IIRr  +  3H2O  =  484.92 

The  hydrobromlde  [HBr.Ci7ll2iN04  -1-  3H2O]  of  an  alkaloid  obtained  from 
plants  of  the  Sokmacex;  chemically  identical  with  Hyoscine  Hydrobromlde  (see 
Hyoscinx  Hydrobromidum) . 

Uses. — Soopolamine  hydrobromlde  is  a  powerful  mydriatic  and 
cerebral  aud  spinal  sedative.  Dose,  the  one-hundred-and-twenty- 
eighth  of  a  grain  (0.0005  Gm. ). 

HYOSCYAMUS.  U.S.     Hyoscyamus 

[Henbane] 

The  dried  leaves  and  flowering  tops  of  Hifoncyamus  niger  Linne  (Fam.  Srjla- 
nacc.r) ,  collected  from  plants  of  the  second  year's  growtli,  and  yielding,  when 
assayed  as  directed  below,  not  less  than  0.08  percent,  of  mydriatic  alkaloids. 

Leaves  ovate  or  ovate-oblong,  the  lower  with  a  short  petiole,  the  upper  sessile, 
5  to  25  Cm.  long,  2  to  10  Cm.  Inroad,  acute,  coarsely  and  angularly  toothed  or 
lobed,  grayish-green,  glandular-hairy,  particularly  on  the  lower  surface  ;  flowers 
nearly  sessile,  with  an  urn-shaped,  unequally  5-toothed  calyx  and  a  campanulate, 
purple-veined  corolla,  which  In  the  fresh  state  is  yellowish  ;  fruit  capsular, 
2-celled,  and  enclosed  in  the  calyx  ;  odor  heavy,  narcotic  ;  taste  somewhat  bitter 
and  nauseous.  The  powder  is  grayish-green  and  contains  calcium  oxalate  in  single 
or  twin  nionoi-linic  prisms  about  0.010  Mm.  in  diameter. 

Assay  of  Hyoscyamus.— The  method  to  be  employed  is  identical  with  that  given  for  Bella- 
donna leaves  on  page  949,  with  the  exception  that  ta-enty-fire  ffrdiiimfi  of  Hyoscyamus  in 
No.  60  powder  are  to  be  used,  the  quantity  of  chloroform-ether  mixture  which  is  added 
at  first  increased  from  50  Cc.  to  100  Cc,  and  the  product  at  the  end  of  the  assay  multi- 
plied by  4  instead  of  10. 

Hyoscyamus  contains  hj/osn/amine,  C17H23XO3,  hyofirine,  C17H21X4O, 
hyoscypirrin,  C27H52O14,  chloropliyll,  mucilage,  extractive,  etc. 

Uses. — Hyoscyamus  is  narcotic,  hypnotic,  and  slightly  laxative. 
Dose,  four  grains  (0.25  Gra.). 

Official  Preparations 

Extractum  Hyoscyami  Made  by  evaporating  100  Cc.  of  the  fluidcxtract   to  a    pilular 

Extract  of  Hyoscyamus  consistence   (see  page  44").     Dose,  one  to  two  grains  (0.065 

to  0.125  Gm.) 
Fluidextractum  Hyoscyami  Made  with   2  parts  of  alcohol  and    1  part  of  water  (see   page 

Fluidcxtract  of  Hyoscyamus         402).      Dose,  three  minims  (0.2  Cc.) 
Tinctura  Hyo.scyami  Made  by  percolating  100  Urn.  of  hyoscyamus  with  sufficient  <li- 

Tincture  of  Hyoscyamus  luted  alcohol  to  make  1000  Cc.  (see  page  .'554).     Dose,  fifteen 

minims  (1  Cr.) 

HYOSCIN/E   HYDROBROMIDUM.   1.8.     Hyoscine  Hydrobromlde 

CivHaiNOi.IHir  -f  SHaO  =  434.92 

[Hyoscine  Hydrobromas,  Pharm.  1890      Hyoscine  Hydrobrom.vte] 

The  hydrobromlde  [nBr.Ci7H2iX04  -!  .SHgO]  of  an  alkaloid,  chemically 
identical  with  scopolamine,  oljtaliicd  from  Hyos(;yamus  and  other  plants  of  the 
Solanaceip.     It  should  be  kept  in  well-stoppered,  amber-colored  vials. 

Preparation. — Hyoscine  is  prepared  by  evaporating  the  iiiotlier 
waters  obtained  after  the  crvstalli/atioii  of  hyoscyamine  ;  the  hydro- 
bromide  by  dissolving  hyoscine  in  diluted  hydrobromic  acid,  evapo- 
rating and  crystiillizing. 
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Official   Description. — Colorless,    transparent,    rhombic   crystals,   sometimes   of    larg«  liie; 

slightly  effliircseent. 
Odor,  Taste",  and  Reaction. — Odorless  ;  acrid,  slightly  bitter  taste  ;  slightly  acrid  reaction. 
Solubility.— U'orfr.     In  1.5  parts  at  25°C.  (77°  F.). 

A/rohnl.— In  16  parts  of  alcohul  at  25°  C.  (77°  F.),  and  in  1.33  parts  at  60°  C.  (140°  F.). 
Other  so/venla.     In  750  part.-<  of  chloroform  at  25°  C.  (77°  F.)  ;  insoluble  in  ether. 
Tests  for  Identity.— Hyoscine  Hydrobromide,  when  heated,  softens  at  about  100°  C.  (212°  F.); 

it  first  melts  and  then  loses  its  water  of  crystallization   at  110°  C.  (230°  F.).     If  dried 

over  sulphuric  acid  until  deprived  of  its  water  of  crystallization,  it  melts  from   191°  to 

192°  C.  (375.8°  to  377.6°  F.).     When  ignited,  it  leaves  no  residue. 
Hyoscine   chloraurate   crystallizes    iu    yehuw   prisms    and    melts  at  197°  C.   (386.6°  F.). 

Hyoscyamine  chloraurate  crystallizes  in  yellow  leaflets  and  melts  at  160°  C.  (320°  F). 

Atropine  chloraurate  crystallizes  in  dull  yellow  grains  and  melts  at  136°  C.  (276.8°  F.). 
If  2  Cc.   of  chloroform  be  shaken  with  1  Cc.  of  a  solution  of   Hyoscine  Hydrobromide 

(1  in  10),  to  which  a  few  drops  of  chlorine  water  have  been  cautiously  added,  it  should 

assume  a  brownish  color. 
If  0.01  Gm.  of  the  salt  be  added  to  5  drops  of  nitric  acid,  and  evaporated  to  dryness  in  a 

porcelain  dish,  the  residue  should  yield  a  violet  color  upon  the  addition  of  alcoholic 

potassium  hydro.xide  T.S. 
Silver  nitrate  T.S.,  when  added  to  a  solution  of  the  salt,  affords  a  yellowish-white  precipitate 

insoluble  in  nitric  acid,  but  the  washed  precipitate  is  soluble  in  an  excess  of  ammonia  water. 
Mercuric  potassium  iodide  T.S.,  in  aqueous  solutions  of  the  salt  acidified  with  hydrochloric 

acid,  yields  a  yellowish-white  precipitate. 
Mercuric  chloride  T.S.  and  solution  of  phosphotungstic  acid  give  a  white  precipitate  when 

added  to  an  aqueous  solution  of  the  salt. 
Picric  acid  T.S.  and  platinic  chloride  T.S.  yield  yellow  precipitates  when  added  to  a  con- 
centrated soliiticm  of  the  salt. 
Impurities  and  Tests  for  Impurities. —  Carhoniznhle  impun'tiet.    Sulphuric  acid  should  give 

but  a  faint  yellow  color  when  added  to  Hyoscine  Hydrobromide. 
Morphine.     Nor  should  any  color  be  developed  on   the  subsequent  addition  of  a  drop  of 

nitric  acid. 

Uses. — The  salts  of  hyoscine  are  very  powerful,  and  impure  amor- 
phous hyoscyamine  often  contains  hyoscine.  Hyoscine  hydi'obromide 
is  a  soporific  in  small  doses,  as  the  oue-hundred-and-twenty-eighth 
of  a  grain  (0.0005  Gm.),  but  is  very  powerfully  narcotic  iu  larger 
doses. 

HYOSCYAMIN/E  HYDROBROMIDUM.  U.S.   Hyoscyamine  Hydrobromide 

CivHaaNOs.HBr  =  367.40 

[Hyoscv'amin.e  Hydrobromas,  Pharm.  1890     Hyoscyamine  Hydrobro.matk] 

The  hydrobromide  [HBr.CiTHgsNOa]  of  an  alkaloid  obtained  from  Hyoscy- 
amns  and  other  plants  of  the  >S(ilanari\r.  It  should  be  kept  in  amber-colored, 
well-stoppered  vials. 

Preparation — It  is  made  by  dis.solving  hyoscyamine  in  diluted 
hydrobromic  acid,  evaporating  and  crystallizing.  This  ssilt  was 
introduced  into  the  U.  S.  P.  1S*)0.  Jt  is  somewhat  more  stable  than 
the  suljjhate. 

official  Description. ^White,  |)rismatic  crystals,  deliquescent  on  exposure  to  the  air. 
Taste  and  Reaction. — Acrid,  nauseous,  and  bitter  taste;  neutral  reaction. 
Solubility.—  ]V>ti>r.     Vcrv  soluble. 

Mr,.h.,l.      In  2  imrt.i  nV  alcohol  nt  25°  P.  (77°  F.). 

Other  o<,lvr„t„.      In  IRnO  parts  of  ether  and  2.5  parts  of  chloroform  at  25°  C.  (77°  F.). 
Tests  for  Identity. —  Its  !i((urous  solution  is  strongly  la?vogyrate. 

It  nirlts  nt  151.8°  (\  (305.3°  F.).      It  loaves  no  residue  on  incineration. 
Ilvoscvamine   chlornurnte    melts    nt    160°  C.   (320°  F.).     .Vtropino  chloraurate   melts  at 
136°  C.  (276.8°  F.).     Hvo.icine  ohioraiirato  melts  at  H»7°  (".  (386.6°  F.).     Hvoscyamino 
picrntc  melts  nt  162°  V.  '(323.6°  F.).     .Xtmiiinc  picrnte  molts  at  175°  C.  (.347°"  F.)'. 
Silver  nitrate  T.S.,  when  added  to  a  solution  of  the  salt,  yields  a  yellowish-white  precipi- 
tate which  is  insoluble  in  nitric  acid,  but  the  washed  precipitate  is  soluble  in  an  excess 
of  nininonia  wiitor. 
Hold  chloride  T.S.,  when  added  to  a  solution  of  the  salt,  yiehls  a  precipitate  which,  when 
recrystallizod  from  a  small   quantity  of  boiling  wntor  ni'idulntod  with   hydrochloric  acid, 
is   deposited,    on   cooling,    in    minute,   lustrous,    golden-yellow    scales  (difference  from 

ntrnpinr). 
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Platinic  chloride  T.S.  does  not  form  a  precipitate  with  solutions  of  the  salt  (difference  from 

most  alkaloids). 
If  0.01  (Jm.  of  the  salt  be  added  to  5  drops  of  nitric  acid,  and  evaporated  to  dryness  in  a 

porcelain  dish,  the  residue  should   yield  a  violet  color  upon  the  addition  of  alcoholic 

potassium  hydroxide  T.S. 
impunties  and  Tests  for  Impurities. —  Cnrhonizahle  impurities.     .Sulphuric  acid  should 

produce  but  a  faint  yellow  color  when  added  to  Hyoscyamine  Ilydrobromide. 
Morphine.     Nor  should  any  color  be  developed  upon  the  subsequent  addition  of  a  drop  of 

nitric  acid. 

Uses. — Hyoscyamine  hydrobromide  is  used  a.s  a  narcotic  and 
sedative.  The  dose  is  the  one-hundred-and-twenty-eighth  of  a  grain 
(0.0005  Gm.). 

HYOSCYAMIN/E  SULPHAS.  U.  S.    Hyoscyamine  Sulphate 

{Ci7H23N03)2.H2S04  =  671.43 

The  neutral  sulphate  [S02(0H)2.(Ci7H23N03)2]  of  an  alkaloid  obtained  from 
Hyoscyamus  and  other  plants  of  the  Solanacese.  It  should  be  kept  in  amber- 
colored,  well-stoppered  vials. 

Preparation. — It  is  made  by  adding  hyoscyamine  to  diluted  sul- 
phuric acid  until  neutralized,  evaporating  and  crystallizing. 

Official  Description. — White,    indistinct  crystals,  or  a  white    powder;    deliquescent  when 

exposed  to  the  air. 
Odor,  Taste,  and  Reaction. — Odorless  ;  bitter,  acrid  taste ;  neutral  reaction. 
Solubility. —  Water.     Very  .soluble. 

Alcohol.     In  6.4  parts  at  25°  C,  (77°  F.). 

Other  Kolveitts.     In  2500  parts  of  ether  and  in  2300  parts  of  chloroform  at  25°  C.  (77°  F.). 
Tests  for  Identity. — Its  aqueous  solution  is  lipvogyrate. 

It  melts  at  198.9°  C.  (390.1°  F.).     Upon  ignition  it  is  rapidly  consumed  without  residue. 
Hyoscyamine  chloraurate  melts  at  160°  C.  (320°  F.).     Atropine  chloraurate  melts  at  136° 
C.  (276.8°  F.).     Hyo.scine  chloraurate  melts  at  197°  C.  (386.6°  F.).     Hyoscyamine  picrate 
melts  at  162°  C.  (323.6°  F.).     Atropine  picrate  melts  at  175°  C.  (347°  F.). 
Barium  chloride  T.S.,  when  added  to  an  aqueous  solution,  yields  a  white  precipitate, 

insoluble  in  hydrochloric  acid. 
If  0.01  Gm.  of  the  salt  be  added  to  5  drops  of  nitric  acid,  and  evaporated  to  dryness  in  a 
porcelain  dish,  the  residue  should  yield  a  violet  color  upon  the  addition  of  alcoholic 
potassium  hydroxide  T.S. 
Gold  chloride  T.S.,  when  added  to  an  aqueous  solution,  yields  a  precipitate  which,  when 
recrystallized  from  a  small  quantity  of  boiling  water,  acidulate<l  with  hydrochloric  acid, 
isdeposited  on  cooling  in  minute,  lustrous,  golden-yellow  scales  (difference  from  <itri>pinr). 
Platinic  chloride  T.S.  does  not  form  a  precipitate  with  solutions  of  the  salt  (difference  from 
moHt  nlk-olo!,h). 
Impurity  and  Test. — Cnrhonizahle  impurities.     Sulphuric  acid  should  produce  no  color  when 
added  to  Hyoscyamine  Sulphate. 

Uses. — This  salt  of  hyoscyamine  is  used  as  a  narcotic  and  sedative, 
in  doses  of  the  one-hundred-and-twenty-eighth  of  a  grain  (0.0005 
Gm. ).  It  is  largely  used  by  alienists  in  controlling  maniacal  excite- 
ment.    It  is  occasionally  used  as  a  mydriatic. 

STRAMONIUM.  U.S.    Stramonium 

[Str.vmonii  Folia,  Ph.vrm.  1S90] 

The  dried  leaves  of  Datura  Stramonium  Linne  (Fani.  Solnnacf.-r) ,  vieldinp,  when 
assayed  as  directed  below,  not  less  than  0.25  percent,  of  mydriatic  alkaloids. 

Usually  of  a  dark  green  or  grayish-preen  color,  much  wrinkled  and  matteti 
together  ;  petiolate,  6  to  20  Cm.  long,  inetiuilatcrallv  ovate,  acuminate,  very  oblinue 
at  the  base,  the  large  teeth  few,  acute,  with  rounded  sinuses  ;  thin,  brittle  ;  odor 
distinct,  heavy,  and  narcotic  ;  taste  nauseous. 

The  powder  contains  few  hairs  and  has  numerous  rosette-shaped  calcium  oxalate 
crystals  from  0.010  to  0.020  Mm.  in  diameter. 

Assay  of  Stramonium. — The  method  to  be  employed  is  identical  with  that  given  on  page  9-^9 
for  Belladonna  Leaves,  using  re»  yrammeu  of  Stramonium,  in  No.  60  powder. 
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Stramonium  contains  hyoscyamine  and  atropine  ;  the  mixed  alkaloids 
were  formerly  called  daturine.  The  leaves  contain  albumin,  mucilage, 
malic  acid,  and  potiivssium  nitrate.  In  the  seeds,  which  are  no  longer 
official,  there  is  found  about  25  percent,  of  fixed  oil,  with  resins, 
mucilage,  etc. 

Uses. — Stramonium  is  narcotic  and  poisonous.  Dose,  one  to  three 
grains  (0.0G5  to  0.2  Gm.). 

Official  Preparations 

Extractum  Stramonii  Made  by  evaporating  100  Cc.  of  fluidextract  of  stramonium  to 

Extract  of  Stramonium  a  pilular  consistence  (see  page  453).     Dose,  one-tifth  grain 

(0.01  Gm.) 
Fluidextractum  Stramonii  Made  with  a  menstruum  of  2  parts  of  alcohol  and  1  part  of 

Fluidextract  of  Stramonium         water  (see  page  420).    Dose,  one  to  two  minims  (0.05  to  0.12 
Cc.) 
Tinctura  Stramonii  Made  by  percolating   100  Gm.  of  stramonium  with  sufficient 

Tincture  of  Stramonium  diluted  alcohol  to  make  1000  Cc.  (see  page  364).    Dose,  eight 

minims  (0.5  Cc.) 
Unguentum  Stramonii  Made  by  rubbing  10  Gm.  of  extract  of  stramonium  with  5  Cc. 

Stramonium  Ointment  of  diluted  alcohol,  and  incorporating  with  20  Gm.  of  hydrous 

wool-fat  and  65  (im.  of  benzoinated  lard.     (See  Unguenta) 

PILOCARPUS.  U.S.     Pilocarpus 

[Jaborandi] 

The  leaflets  of  Pilocarpus  Jaborandi  Holmes  or  of  Pilocarpus  microphyllus  Stapf 
(Fam.  Riitaceif),  yielding,  when  assayed  by  the  process  given  below,  not  less  than 
0.5  percent,  of  alkaloids. 

Pilocarpus  Jaborandi. — Very  shortly  and  stoutly  petioluled,  the  blades  6  to 
12  Cm.  l(jng  and  2  to  4  Cm.  broad,  oblong  or  oval,  mostly  imequal  at  the  base,  blmit 
and  emarginate  at  the  summit,  the  margin  entire  and  narrowly  revolute  ;  yellow- 
ish-green, very  smooth,  shining,  thick  and  coriaceous,  the  reticulate  venation 
prominent  on" both  sides,  especially  beneath  ;  strongly  ])ellucid-glandular  ;  pecu- 
liarly aromatic  when  crushed  ;  taste  bitterish,  slightly  salty,  aromatic,  later  some- 
what i)ungent  and  sialagogue. 

Pilocarpus  microphyllus.— Leaflets  1.2  to  3.7  Cm.  long,  0.8  to  1.6  Cm.  broad  ; 
the  lateral  without  petiolules,  rhomboidally  oval  to  obovate,  acute  at  the  base, 
blunt  and  unequally  emarginate  at  the  suminit ;  the  terminal  on  short,  margined 
petiolules,  almost  equally  oval  to  obovate,  rather  narrower  than  the  lateral  ;  all 
thickish  and  rigid,  with  entire  margin,  smooth  and  dull  green,  linely  pellucid- 
glandular  ;  nii<lrib  stout,  the  veins  rather  coarsely  reticulate,  lightly  prominent ; 
almost  odorless  ;  taste  similar  to  that  of  Pilocarpm  Jaborandi. 

Assay  of  Pilocarpus 

Pilocarpus,  in  No.  00  powder 10  Qm. 

Chloroform, 

Ammonia  Water, 

Normal  Sulphuric  Acid  V.S., 

Tenth-normal  Sulphuric  Acid  V.S., 

Fiftieth-normal  Potassium  Hydroxide  V.S., 

Cochineal  T.S.,  nr  lodeosin  T.S.,  each,  a  sufficient  quantity 

Moisten  the  Pilocarpus  with  2  (V.  of  ammonia  water  anil  :i  Cc.  of  chloroform,  and  at  once 
j.ack  it  firiiily  in  a  small  cvlindricnl  i)crc»lat(>r,  which  has  l)ccn  provided  with  a  pledget 
of  cotton  i)ackod  firmly  in'the  neck.  Percolate  the  powder  slowly  with  chloroform  con- 
taining about  2  i>erccnt.  of  ammonia  water,  until  it  is  exhausted,  about  100  Cc.  of  nien- 
struum  usually  being  sufficient.  Pour  into  a  separator  the  percolate,  and  shake  it  out 
with  15  Cc.  of 'normal  suli)huric  acid  V.S.,  transferring  the  ncid  aqueous  layer  to  another 
sej.arator,  ami  repeating  the  shaking  out  of  the  chloroform  solution  with  2  Vr.  of  normal 
sulj.huric  aci.l  V.S..  mixed  with  H  (V.  of  distilled  wafer.  Add  the  acid  layer  to  the 
second  separator,  ami  again  repeat  the  shaking  out  with  10  Cc.  of  distilleil  water,  and 
add  the  aqueous  liquid  to  the  second  .separator.  Introduce  into  the  second  sejiarator  a 
small  piece  of  red  litmus  paper,  add  enough  animonia  water  to  render  the  liquid  alkaline, 
and  shake  out  the  liquid  with  20  Cc.  of  chloroform,  drawing  off  the  chloroformic  .solution 
into  a  beaker.  Hepeat  the  shaking  out  with  two  portions  of  15  and  10  Cc.  each  of  ehloro 
form,  and  add  the  chloroformic  solutions  to  the  beaker.     Evaporate  the  chloroform  by 
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means  of  a  water-bath,  and  dissolve  the  alkaloidal  residue  in  7  Cc.  of  tenth-normal  sul- 
phuric Jicid  V.S.  Add  5  drops  of  cochineal  T.S.  or  iodcosin  T.S.,  and  titrate  the  excess 
of  acid  with  fiftieth-nonual  potassium  hydroxide  V.S.  Divide  the  number  of  cubic  cen- 
timeters of  fiftieth-noriiial  potassium  hydroxide  V.S.  used,  by  5,  subtract  the  quotient 
from  7  (the  7  Cc.  of  tenth-normal  sulphuric  acid  V.S.  taken),  and  multiply  the  remainder 
by  0.02,  and  this  product  b^'  10  ;  the  result  will  be  the  percentage  of  alkaloids  contained 
in  the  Pilycarpus.  The  fij^ure  0.02  represents  the  weight  in  grammes  of  alkaloids 
(mainly  pilocarpine)  required  to  neutralize  1  Cc.  of  tenth-normal  sulphuric  acid  V.S. 

Pilocarpus  contains  pilocarpine,  CiiHieN202,  jaborine,  CiiHieN202, 
and  a  volatile  oil  consisting  principally  of  dipentene,  CioHie?  a  terpene. 
The  leaves  are  coriaceous  and  difficult  to  powder. 

Uses. — It  is  diaphoretic  and  sialagogue.     Dose,  thirty  grains  (2 

Gm.). 

Official  Preparation 

Fluidextractum  Pilocarpi  Made  with  diluted  alcohol  (see  page  409).    Dose,  fifteen  to  thirty 

Fluidextract  of  Pilocarpus        minims  (1  to  2  Cc.) 

PILOCARPIN/E    HYDROCHLORIDUM.   U.S.     Pilocarpine    Hydrochloride 

C11H16X2O2.HCI  =  242.81 

[Pilocarpine  Hydrochlor.\s,  Ph.\rm.  1890    Pilocarpine  Hydrochlorate] 

The  hydrochloride  [HCl.CiiHieN202]  of  an  alkaloid  obtained  from  Pilocarpiia. 
It  should  be  kept  in  well-stoppered,  amber-colored  vials. 

Preparation, — Pilocarpine  is  added  to  diluted  hydrochloric  acid 
until  it  is  neutralized,  and  the  solution  is  then  concentrated  and  crys- 
tallized. 

Official  Description. — ^Colorless,  or  white,  transparent  crystals;  deliquescent  on  exposure  to 

the  :iir.      It  contains  no  water  of  crystallization. 
Odor,  Taste,  and  Reaction. — Odorless  ;  faintly  bitter  taste  ;  neutral  or  faintly  acid  reaction. 
Solubility.—  Wairr.     In  0..3  part  at  2.5°  C.  (77°  F.). 

Alc.hol.     In  2..'?  parts  of  alcohol  at  25°  C.  (77°  F.)  :  in  1.1  parts  at  60°  C.  (140°  F.). 

Other  Ho/rriitK.     In  540  parts  of  chloroform  at  25°  C.  (77°  F.)  :  insoluble  in  ether. 
Tests  for  Identity.— After  drying  for  several  hours  at  100°  C.  (212°  F.),  the  salt  melts  at 
195.9°  C.  (.';84.5°  F.),  and  upon  ignition  it  is  entirely  consumed. 

Its  aqueous  solution  is  neutral,  or  has  a  faintly  acid  reaction  upon  blue  litmus  paper. 

Sulphuric  acid  dissolves  Pilocarpine  Hydrochloride,  with  elimination  of  hydrochloric  acid 
gas  and  the  formation  of  a  colorless  liquid  :  upon  adding  to  the  solution  a  small  fragment 
of  potassium  dichroraate  on  a  white  porcelain  surface,  a  bright,  grass-green  color  is 
produced. 

If  0.01  to  0.02  Gm.  of  the  salt  be  dissolved  in  2  Cc.  of  water  in  a  test-tube,  2  Cc.  of  a 
slightly  acid  solution  of  hydrogen  dioxide  added,  and  a  small  layer  of  benzene  be  care- 
fully poured  upon  the  liquid,  then  if  .'5  (jr  4  drops  of  a  solution  of  potassium  dichromate 
(1  in  aOO)  be  ad<led  and  the  mixture  be  gently  shaken,  the  benzene  layer  will  acquire  a 
violet  color,  while  the  aqueous  layer  will  remain  yellow  (distinction  from  othrr  nlkulnulx. 
If  more  than  0.02  (}m.  be  used,  the  benzene  turns  blue,  and  the  reaction  is  no  longer 
characteristic). 

On  rubbing  together  equal  parts  of  Pilocarpine  Hydrochloride  and  mercurous  chlori'le,  a 
black  color  is  produced. 

Silver  nitrate  T.S.  produces,  in  an  aqueous  solution  of  the  salt,  a  white  jirofipitate  insolu- 
ble in  nitric  acid. 

Uses. — Pilocarpine  hydtochloiide  is  a  diaphoretic  and  sialagogu*', 
and  is  often  used  hvpodennieallv.  Dose,  one-eiglith  to  one-lbuilh  of 
a  gniin  (0.008  to  0.016  Gm. ). 

PILOCARPIN/E   NITRAS.  U.S.     Pilocarpine  Nitrate 

CiiHie-\2<)2.HN()3     -  2m:li) 

The  nitrate  [N020H.CiiHi6N2()2]  of  an  alkaloid  obtained  from  Pilocarpus.  It 
should  be  kept  in  well-stoppered,  and)er-colored  vials. 

Preparation. — Pilocarpine  nitrate  is  made  by  atlding  pilocarpine 
to  diluted  nitric  acid  until  neutralized,  evaporating  and  crystallizing. 
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Official  Description. — Colorlesp,  or  white,  shining  crystals  ;  permanent  in  the  air.     It  o<m- 

tains  no  water  <if  crvstallization. 
Odor,  Taste,  and  Reaction. — Odorless;  faintly  bitter  taste;  acid  reaction. 
Solubility.—  UVir^r.     In  4  parts  at  2.-^°  C.  (77°  F.) 

A/rohol.     In  60  parts  at  25°  C.  (77°  F.)  ;  in  16  parts  at  60°  C.  (140°  F.). 

Othrr  Hfilrrntfi.     Insoluble  in  ether  and  chloroform. 
Tests  for  Identity.— It  melts  at  170.9°  C.  (339.7°  F.).     Upon  ignition,  it  is  quickly  con- 
sumed, leaving  no  residue. 

The  aqueous  solution  (1  in  100)  shows  an  acid  reaction  to  blue  litmus  paper. 

Sulphuric  acid  dissolves  Pilocarpine  Xitrate,  forming  a  colorless  solution,  and  on  adding  a 
fragment  of  potassium  diehromate,  a  bright  grass-green  color  is  produced. 

On  rubbing  together  equal  parts  of  the  salt  and  mcrcurous  chloride,  no  black  color  is  pro- 
duced (distinction  from  Pi/ocnrpine  Hydrorhloride). 

If  0.01  to  0.02  Gm.  of  the  salt  be  dissolved  in  2  Cc.  of  water  in  a  test-tube,  2  Cc.  of  a  slightly 
acid  solution  of  hydrogen  dioxide  added,  and  a  small  layer  of  benzene  be  carefully  poured 
upon  the  liquid,  then  if  3  or  4  drops  of  a  solution  of  potassium  diehromate  (1  in  300)  be 
added  and  the  mixture  be  gently  shaken,  the  benzene  layer  will  acquire  a  violet  color, 
while  the  aqueous  layer  will  remain  yellow  (distinction  from  other  nlknlniilx.  If  more 
than  0.02  Gm.  be  used,  the  benzene  turns  blue  and  the  reaction  is  no  longer  character- 
istic). 

If  to  an  aqueous  solution  of  the  salt,  mixed  with  an  equal  volume  of  ferrous  sulphate  T.S., 
sulphuric  acid  be  carefully  added  without  shaking,  a  brown  ring  will  appear  at  the  junc- 
ture of  the  two  layers. 

Uses. — Pilocarpine  nitrate  is  used  as  a  diaphoretic  and  sialagogue. 
Dose,  one-eighth  to  one-fourth  of  a  grain  (0.008  to  0.016  Gm. ). 

COLCHICI  CORMUS.  U.S.    Colchicum  Corm 

[CoLCHici  Radix,  Pharm.  1890    Colchicim  Root] 

The  dried  corm  of  Colchicum  antvmnale  Linne  (Fam.  LiUacese),  yielding,  when 
assayed  by  the  process  given  below,  not  less  than  0.35  percent,  of  colchicine. 

Ovoid,  somewhat  compressed  laterally,  and  with  a  groove  on  one  side,  or  more 
commonly  in  transverse,  reniform,  or  longitudinal,  ovate  slices  ;  externally  brown- 
ish and  finely  wrinkled  ;  internally  whitish,  with  numerous  circular  groups  of 
fibrovascular  bundles,  giving  the  surfaces  of  the  transverse  sections  a  papillose 
appearance  ;  fracture  short,  mealy  ;  odor  slight ;  taste  sweetish,  bitter,  and  some- 
what acrid. 

Assay  of  Colchicum  Corm 

Colchicum  Corm,  in  No.  60  powder 10  Qm. 

Ether, 

Chloroform, 

Alcohol, 

Ammonia  Water, 

Distilled  Water,  each,  a  sufficient  quantity 

Introduce  the  Colchicum  Corm  into  a  200  Cc.  Erlennieyer  flask,  and  add  to  it  100  Cc.  of  a 
mixture  of  77  Cc.  of  ether,  25  Cc.  of  chloroform,  8  Cc.  of  alcohol,  and  3  Cc.  of  ammonia 
water,  insert  the  stopper  securely,  and  macerate,  with  frequent  shaking,  for  twelve 
hours  (or  preferably  for  four  hours  in  a  mechanical  shaker).  Filter  a  sufficient  quantity 
of  the  liquid  into  a  measuring  cylinder  until  50  Cc.  of  filtrate  (representing  5  Gm.  of 
Colchicum  Conn)  have  been  obtained  ;  then  transfer  this  to  a  beaker  or  dish,  and  evap- 
orate it  nearly  to  dryness  by  applying  a  gentle  heat.  Dissolve  the  residue  in  10  Cc.  of 
ether,  add  6  Cc.  of  water,  stir  well,  and  heat  gently  until  the  ether  lias  evaporated. 
After  cooling,  filter  the  aqueous  solution  into  a  small  separator,  retaining  the  insoluble 
matter  as  much  ns  possible  in  the  beaker  or  dish.  Redissoive  the  residue  in  a  little 
ether,  add  5  Cc.  of  water,  and  ]>roeeed  as  before.  Wash  the  container  and  filter  with  a 
little  water,  ami  shake  the  combined  aqueo\is  solutions  well  for  one  minute  with  15  Cc.  of 
chloroform.  Draw  off  the  (chloroform,  after  i>crl'ect  separation,  into  a  beaker,  and  again 
shake  out  the  aqueoa"  liquiil  successively  with  three  portions  of  10  Cc.  each  of  chloro- 
form, collecting  these  solutions  in  the  beaker.  Kvaporato  the  chloroform  completely  : 
dissolve  the  residue  in  a  little  alcohol,  evaporate  the  latter,  redissoive  the  resiilue  in  5 
Cc.  of  ether,  add  5  Cc.  of  water,  and  stir  the  liquid  for  a  few  seconds.  Then  evaporate 
the  ether  on  a  water-hath  containing  warm  water,  and  filter  the  remaining  aqueous 
liquid  thrrtugh  a  small  wetteil  filter  into  a  sei)arator.  washing  the  dish  and  filter  with  5 
Cc.  of  water,  and  adding  the  washings  to  the  separator.  Shake  out  the  aqueous  liquid 
with  15  Cc.  of  chloroform,  and  when  the  li()uids  have  separated,  draw  off  the  chloroform 
into  a  tare<l  flask.  Repeat  the  shaking  out  successively  with  three  portions  of  10  Cc.  of 
chloroform  and  add  each  to  the  tared  flaj<k.  Evaporate  the  chloroform  completely,  dis- 
solve the  residue  in  a  little  alcohol,  evaporate  the  latter,  redissoive  the  residue  in  alco- 
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nol,  evaporate  the  alcohol  as  before,  and  dry  the  residue  at  100°  C.  (212°  F.)  until  the 
weight,  after  cooling,  remains  con^itant.  The  weight  of  the  residue  multiplied  by  20 
gives  the  percentage  of  colchicine  in  the  Colchicum  Conn. 

COLCHICI  SEMEN.  U.S.     Colchicum  Seed 

The  seed  of  Colchicum  autumnale  Liniie  (Fam.  LUiacex) ,  yielding,  when  assayed 
by  the  process  given  below,  not  less  than  0.45  percent,  of  colchicine. 

Subglobular,  about  2  Mm.  in  diameter,  very  .slightly  pointed  at  the  hilum  ;  ex- 
ternally reddish-brown,  finely  pitted  ;  internally  whitish  ;  tough  and  of  almost 
bony  hardness  ;  nearly  inodorous  ;  taste  bitter  and  somewhat  acrid. 

Assay  of  Colchicum  Seed 

Colchicum  Seed,  in  Nu.  6U  powder 10  Qm. 

Ether, 

Chloroform, 

Alcohol, 

Ammonia  Water, 

Distilled  Water,  each,  a  sufficient  quantity 

Introduce  the  Colchicum  Seed  into  a  200  Cc.  Erlenmeyer  flask,  and  add  to  it  100  Cc.  of  a 
mixture  of  77  Cc.  of  ether,  25  Cc.  of  chloroform,  8  Cc.  of  alcohol,  and  3  Cc.  of  ammonia 
water,  insert  the  stopper  securely,  and  macerate,  with  frequent  shaking,  for  twelve 
hours  (or  preferably  for  four  hours  in  a  mechanical  shaker).  Filter  a  sufficient  quantity 
of  the  liquid  into  a  measuring  cylinder  until  50  Cc.  of  filtrate  (representing  5  Gm.  of 
Colchicum  Seed)  have  been  obtained  ;  then  transfer  this  to  a  beaker  or  dish,  and  evapo- 
rate it  nearly  to  dryness  by  applying  a  very  gentle  heat.  Di.-isolve  the  residue  in  10  Cc. 
of  ether,  add  5  Cc.  of  water,  stir  well,  and  heat  gently  until  the  ether  ha-'*  evaporated. 
After  cooling,  filter  the  aqueous  solution  into  a  small  separator,  retaining  the  insoluble 
matter  as  much  as  possible  in  the  beaker  or  di^h.  Redissolve  the  residue  in  a  little 
ether,  add  5  Cc.  of  water,  and  proceed  as  before.  Wash  the  container  and  filter  with  a 
little  water,  and  shake  the  combined  aqueous  solutions  well  for  one  minute  with  15  Cc. 
of  chloroform.  Draw  off  the  chloroform,  after  perfect  separation,  into  a  tared  flask,  and 
again  shake  out  the  aqueous  liquid  successively  with  three  portions  of  10  Cc.  each  of 
chloroform,  collecting  these  solutions  in  the  tared  flask.  Evaporate  the  chloroform 
completely  ;  dissolve  the  residue  in  a  little  alcohol,  evaporate  the  latter,  re  li-solve  the 
residue  in  alcohol,  evaporate  the  alcohol  ;is  before,  and  dry  the  residue  at  100°  C.  (212° 
F. )  until  the  weight,  after  cooling,  remains  constant.  The  weight  of  the  residue  mul- 
tiplied by  20  gives  the  percentage  of  colchicine  in  the  Colchicum  Seed. 

The  alkaloid  colchicine,  C22Hi5NOe,  is  found  iu  botli  the  corm  and 
seed  of  colchicum.  It  is  the  active  principle.  There  are  present  in 
the  corm  starch,  guto,  fat,  sugar,  resin,  etc.  In  the  seed  a  fixed  oil 
is  found  iu  addition  to  the  other  principles.  The  toughness  of  the 
seeds  is  due  to  their  composition  and  structure,  being  composed 
chiefly  of  horny  albumin  made  up  of  cells  having  very  thick  walls 
and  surrounded  by  a  closely  adherent  testa.  The  seeds  may  be  ex- 
hausted of  their  active  principle  by  digesting  them  in  hot  alcohol 
without  bruising  or  powdering  them. 

Uses. — Colchicum  is  used  iu  gout  and  rheumatism.  Dose,  of  the 
seed,  three  grains  (0.2  Gm. )  ;  of  the  corm,  four  grains  (0.25  Gm. ). 

Official  Preparations 

Extractum  Colchici  Cormi  Made  with  a  menstruum  of  35  parts  of  acetic  acid  and  150 

Extract  of  Colchicum  Corm  parts  of  water  (see  page  44,^).     Dose,  one  to  two  grains 

(0.065  to  0.125  Ihn.) 
Fluidextractum  Colchici  Seminis         Made  with  a  menstruum  of  2  parts  of  alcohol  and  1  part 
Fluidextract  of  Colchicum  Seed  of  water  (see  page  391).     Dose,  two  to  eight  minims 

(0.125  to  0.5  Cc.) 
TinctufA  Colchici  Seminis  Made  by  percolating  100  Qm.  of  colchicum  seed  with  a 

Tincture  of  Colchicum  Seed  menstruum  of  3  parts  of  alcohol  and  2  parts  of  water,  to 

make  1000  Cc.  (seepage  350).    Dose,  one-half  fluidraohm 
(2Cc.) 
Vinum  Colchici  Seminis  Made  by  mixing  100  Cc.  of  fluiilextract  of  colchicum  .seed 

Wine  of  Colchicum  Seed  with  l.M)  Cc.  of  alcohol  and  750  Cc.  of  white  wine,  and 

filtering    (see   page  369).     Dose,    one-half    fluidrachm 
(2Cc.) 
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COLCHICINA.  U.S.    Colchicine 

C22Hi6N0e  =  396.24 

An  alkaloid  obtained  from  Colchicum.  It  should  be  kept  in  dark  amber- 
colored,  well-stoppered  vials. 

Preparation. — Colchicine  may  be  made  by  percolating  colchicum 
with  alcohol,  evaporating  the  percolate,  diluting  with  water,  filtering, 
precipitating  coloring  matter  with  lead  subacetate,  treating  the  liquid 
with  sodium  phosphate  to  separate  lead  compounds,  and  precipitating 
the  colchicine  with  tannic  acid  ;  the  tannate  is  then  digested  with 
lead  oxide,  dried,  and  the  colchicine  dissolved  out  with  alcohol. 

Official  Description. — Pale   yellow  leaflets,  or  a  pale  yellow,  amorphous  powder,  turning 

ilarker  on  exposure  to  light. 
Odor,  Taste,  and  Reaction. — An  odor  suggesting  damp  hay,  and  a  very  bitter  taste ;  neu- 
tral reaction. 
Solubility.—  Water.     In  22  parts  at  25°  C.  (77°  F.),  and  in  20  parts  at  80°  C.  (176°  F.). 

Alcohol.     Very  soluble. 

Other  solvents.     In  155  parts  of  ether  and  in  87  parts  of  benzene  at  25°  C.  (77°  F.);  very 
soluble  in  chloroform;  insoluble  in  petroleum  benzin. 
Tests  for   Identity.— After  drying  over  sulphuric  acid,  it  melts  if  heated  to  142.5°  C.  (288.5° 
F.).     It  leaves  no  residue  upon  incineration. 

Its  aqueous  solution  is  laevogyrate,  and  of  a  yellow  color,  which  is  intensified  by  mineral 
acids. 

With  Colchicine,  sulphuric  acid  produces  a  citron-yellow  color,  which,  upon  adding  a  drop 
of  nitric  acid,  changes  to  greenish-blue,  then  to  red,  and  finally  to  yellow.  On  adding 
an  excess  of  potassium  hydroxide,  the  color  is  changed  to  red. 

Ferric  chloride  T.S.,  on  being  added  to  an  aqueous  solution  of  Colchicine,  gives  no  color, 
but  on  heating,  a  brownish-red  color  is  developed,  which  changes  to  brownish-black  ;  if 
ferric  chloride  T.S.  be  added  to  an  alcoholic  solution  of  Colchicine,  a  garnet -red  color  is 
at  once  produced. 

To  5  drops  of  an  aqueous  Colchicine  solution,  add  5  drops  of  fuming  hydrochloric  acid, 
5  drops  of  ferric  chloride  T.S.,  and  then  heat  to  boiling,  when  a  yellow  solution  will 
be  formed,  changing  to  olive-green.  When  cool,  shake  the  liquid  with  a  little  chloro- 
form, when  the  latter  will  turn  ruby-red,  and  the  aqueous  solution  will  remain  green. 

Sulphuric  acid  containing  a  fragment  of  potassium  dichromate  gives  a  greenish-blue  color, 
changing  to  orange. 

Uses. — Colchicine  is  used  in  the  treatment  of  gout  and  rheuma- 
tism. Dose,  the  one-hundred-aud-twenty-eighth  of  a  grain  (0.0005 
Gm.). 

VERATRUM.  U.  S.    Veratrum 

[Veratri'm  Yiride,  Pharm.  1890    American  Hellebore    White  Hellebore] 

The  dried  rhizome  and  roots  of  Vrratntm  rirkk  Alton  (American  Hellebore)  or 
Vera! nun  album  Linnc"'  (White  Hellebore)  (Fam.  Liliacex). 

Rhizome  npripht,  ovoid  or  obconical,  2.5  to  7  Cm.  long  and  2  to  5  Cm.  thick, 
externally  light  to  dark  brown  or  blackish,  fretiiientl y  bearing  at  the  snmmit  some 
coarsely  "fibrous  remains  of  leaf  bases;  internally  grayish-  or  yellowish-white, 
showing  numerons  short,  irregular  wood-bnndles.  Roots  emanating  from  all  sides 
of  the  rhizome,  numerous  shrivelle<l,  whitish,  or  light  yellowish-brown,  from  10 
to  20  Cm.  long,  and  1  to  2  Mm.  thick.  Inodorous,  but  strongly  sternutatory  when 
powdered  ;  taste  bitterish  ami  very  airid. 

TheU.  S.  P.  (8th  Kev. )  includes  under  llic  name  of  Veratrum,  both 
Veratrum  album  and  Veratrum  viride  ;  lonneily  the  latter  was 
alone  official. 

Veratrum  contains  the  alkaloids  jervine,  pseudojennnc,  rtihijermne, 
protorrrafrinr,  and  proforrratridinr.  Tlie  most  active  of  these  ap- 
j)«'ars  1<»  be  protoverntrine,  which  is  very  iioisonous  and  vSternutatory. 
It  was  8uppos<'<l   foi-   many  years  to  owe  its  activity  to  veratrine. 
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There  are  also  present  resins,  starch,  coloring  matter,  etc.     The  acid 
present  in  white  hellebore  has  been  named  jervie  acid. 

Uses. — It  is  a  cardiac  sedative,  poisonous,  with  emetic  and  dia- 
phoretic properties.     Dose,  one  to  two  grains  (0.065  to  0.125  Gm. ). 

Official  Preparations 

Fluidextraotura  Veratri  Made  with    alooliol   (see  page  423).     Dose,  one   to  two   minima 

Fluidextractof  Veratrum         (0.05  to  0.12  Ce.) 
Tinctura  Veratri  Made  by  percolating  100  Gm.  of  veratrum  with  sufficient  alcoLol 

Tincture  of  Veratrum  to  make  1000  Cc.  (seepage  366).     Dose,  two  to  four  minims 

(0.12  to  0.24  Cc.) 

VERATRINA.  U.S.    Veratrine 

A  mixture  of  alkaloids  obtained  from  the  seed  of  Asagrxa  officinalis  (Chamisso 
and  Schlechtendal)  Lindley  (Fam.  Liliacex) .  It  should  be  kept  in  well-stoppered, 
amber-colored  vials. 

Preparation. — The  seeds  are  exhausted  with  alcohol,  and  the  alco- 
hol recovered  by  distillation.  The  residuary  liquid  contains  vera- 
trine in  its  natural  combination  with  veratric  acid  ;  this  is  diluted  with 
water  (which  precipitates  the  resins)  and  filtered  ;  potassium  hydrox- 
ide or  ammonia  is  added  to  the  filtrate,  when  veratine  is  precipitated. 
It  is  then  redissolved,  decolorized,  and  reprecipitated. 

Official  Description. — A  white,  or  grayish-white,  amorphous  powder;  slightly  hygroscopic  in 

moist  air. 
Odor,  Taste,  and  Reaction. — Od9rless,   but  causing  intense  irritation  and   sneezing   when 
even  a  minute  quuntity  reaches  the  nasal  mucous  membrane  ;  acrid  taste,  and  leaving  a 
sensation  of  tingling  and  numbness  on  the  tongue.     It  should  be  tasted  with  great  cau- 
tion.    Alkaline  reaction  in  alcoholic  solutions. 
So\uh\\\ty.— Water.     In  1750  parts  at  25°  C.  (77°  F.)  ;  in  1300  parts  at  80°  C.  (176°  F.). 
Alcohol.     In  2.2  parts  at  25°  C.  (77°  F.). 

Other  solvents.     In  3  parts  of  ether  and  in  1  part  of  chloroform  at  25°  C.  (77°  F.)  ;  very 
soluble  in  benzene  and  amyl  alcohol ;  insoluble  in  petroleum  benzin. 
Tests  for  Identity.— When  heated   to  145°   C,  (293°  F.),   it  softens,  and  melts  at   152°  C. 
305.6°  F.).     Upon  ignition  it  is  consumed,  leaving  no  residue. 
On  triturating  Veratrine  with  sulphuric  acid,  in  a  glass  mortar,  the  yellow  or  orange-red 
solution  exhibits,  by  reflected  light,  a  greenish  fluorescence,  which  becomes  more  intense 
upon  the  addition  of  an  equal  volume  of  acid.     Upon  standing,  the  solution    gradually 
assumes  a  deep  red  color. 
Sulphuric  acid  when  heated  with  Verataine  gives  a  cherry-red  color.     Sulphuric  acid  con- 
taining a  trace  of  selenous  acid  produces  a  brownish-green  color.     Sulphuric  acid  added  to 
a  mixture  of  1  part  of  Veratrine  and  6  parts  of  sugar  produces  a  green  color,  changing 
to  blue,  and  the  mixture  then  becomes  colorless. 

Uses — Veratrine  is  used  externally,  in  neuralgia,  rheumatism,  etc. 
It  is  sternutatory  and  very  poisonous.  Dose,  one-thirtieth  of  a  grain 
(0.002  Gm.) 

Official  Preparations 

Oleatum  Veratrinae  Made  by  dissolving  2  <im.  of  veratrine  in  50  Gm.  of  oleic  acid  and  suffi- 

Oleato  of  Veratrine  cient  olive  oil  to  make  100  Gm.  (see  page  325).     Used  externally 

Unguentum  Veratrinifi  Made  by  rubbing  4  Gm.  of  veratrine  with  6  (Jm.  of  expressed  oil  of  al- 
Veratrine  Ointment  mond  and  90  Gm.  of  benzoinated  lard.  (See  Unguenta.)  Usetl  ex- 
ternally 

SANGUINARIA.  U.S.    Sanguinarla 

[Bloodroot] 

The  dried  rhizome  of  Sanguinaria  cnnadensia  Linni^  (Fam.  Papaverafe.r) ,  col- 
lected after  the  death  of  the  foliape. 

Of  horizontal  growth,  cylindrical,  often  somewhat  branched,  2  to  7  Cm.  lonp,  5 
to  15  Mm.  in  diameter  ;  externally  reddish-brown,  .sliphtly  annulate  ;  fracture 
short  and  somewhat  waxy,  brownish-red,  or  yellowisli-white  with  luimeroua 
reddish  resin  cells  ;  odor  slight,  the  powder  sternutat<^)ry  ;  taste  persistently  acrid 
and  bitter. 
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Sanguinaria  contains  sanguinarine,  C2oHi5l^04  -f  HgO,  a  colorless  al- 
kaloid, which  yields  bright  red  salts.  Another  alkaloid  is  present 
which  as  yet  is  unnamed.  It  also  contains  malic  and  citric  acids, 
starch,  resins,  coloring  matter,  etc.  The  liquid  preparations  invaria- 
bly deposit  a  reddish  precipitate  upon  the  sides  of  the  bottle. 

Uses. — It  is  alterative,  sternutatory,  stimulant,  and  emetic.  The 
dose  is  two  to  ten  grains  (0.125  to  O.G  Gm.). 

Official  Preparations 

Fluidextractum  SiinguinariiC       Mmle  with  a  uienstruuin  of  about  10  percent,  acetic  acid  (see 

Fluidextract  of  Sanguinaria  l>:ige  415).     Dose,  one  to  five  minims  (0.05  to  0.3  Cc.) 

Tinctura  Sanguinaria;  Made  by  percolating  100  (4m.  of  sanguinaria  with  a  menstruum 

Tincture  of  Sanguinaria  of  3  parts  of  alcohol  and  2  parts  of  water  with  2  percent,  of 

acetic  acid,  to  make  1000  Co.  (see  page  363).     Dose,  fifteen  to 
thirty  minims  (1  to  2  Co.) 

STAPHISAGRIA.  U.  S.    Staphisagria 

[Staves.\cre] 

The  ripe  seed  of  Delphinium  Staphisagria  Linne  (Fam.  Ranunculacese). 

Irregularly  tetrahedral,  one  side  convex,  5  to  6  Mm.  long  and  3  to  6  Mm.  broad  ; 
externally  blackish-brown,  becoming  lighter  with  age,  strongly  reticulate  ;  endo- 
eperm  oily,  enclosing  a  small,  straight  embryo  ;  odor  slight ;  taste  intensely  bitter 
and  acrid. 

Staphisagria  contains  three  alkaloids,  delpMnine,  delphisine^  and  del- 
phinoidine  ;  also  staphisain,  with  fixed  oil,  protein  compounds,  mucil- 
age, etc.  The  alkaloids  are  soluble  in  chloroform,  lixed  oils,  alco- 
hol, and  ether,  and  an  oleoresin  made  with  petroleum  benzin  is  a  good 
preparation.  It  is  used  principally  externally,  for  killing  body  ver- 
min, and  is  very  poisonous.     Dose,  one  grain  (0.065  Gm. ). 

ACONITUM.  IT.  S.     Aconite 

The  dried  tuberous  root  of  Aconitum  Napelbi.':  Linn^  (Fam.  Rainmculace.v),  col- 
lected in  autumn  ;  yielding,  when  assayed  by  the  process  given  below,  not  less 
than  0.5  percent,  of  aconitine. 

Slenderly  conical,  4  to  10  Cm.  long,  10  to  20  Mm.  thick  at  the  crown  ;  occasion- 
ally split ;  longitudinally  wrinkled  ;  dark  brown  and  marked  with  coarse  whitish 
root-scars  ;  fracture  short,  horny  or  mealy  ;  internally  whitish  or  light  brown  ; 
the  cambium  zone  irregular  and  5-  to  7-angled  ;  odor  verj'  slight ;  taste  sweetish, 
soon  becoming  acrid  and  developing  a  tingling  sensation,  followed  by  numbness. 

Assay  of  Aconite 

Aconite,  in  No.  40  powder 10  Qm. 

Alcohol, 

Distilled  Water, 

Ether. 

Ammonia  Water, 

Tenth-normal  Sulphuric  Acid  V.S., 

Fiftieth-normal  Potassium  Hydroxide  V.S., 

Cochineal  T.S.,  each  a  sufficient  quantity. 

Introduce  the  Aconite  into  a  200  Cc.  Erlennieyer  flask,  add  75  Ce.  of  n  mixture  of  alcohol, 
7  parts,  and  distilled  water,  3  parts  (by  volume).  stop])er  the  (la.sk  securely,  and  agitate 
it  at  intervals  during  four  hours.  After  placing  a  jjledget  of  pr)tfon  in  the  bottom  of  a 
small  cylindrical  gla.xs  jjercolntor  (25  Mm.  in  diameter),  carefully  transfer  the  contents  of 
the  fla.sk  to  the  percolator.  When  the  li(|uid  has  all  i)assed  through,  continue  the  per- 
colation witti  more  of  the  same  mixture  until  150  Cc.  of  jiercolate  have  been  obtained. 
Pour  the  i>erco|ate  into  a  shallow  jxprcelain  evaporating  dish,  and  evajiorate  it  to  dryness 
at  a  temperature  not  exceeding  00°  ('.  (140°  F.).  Add  5  O.  of  tenth  normal  sulphuric 
acid  V.S..  and  25  Cc.  of  distilled  wafer.  When  the  extract  is  dissolved,  filter  the  liquid 
into  a  separator,  washing  the  dish  and  filter  with  about  25  Cc.  of  distilled  water,  and  add 
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the  washings  to  the  separator.  Add  25  C'c.  of  ether  and  2  Cc.  of  ammonia  water  to  the 
separator,  and  agitate  it  for  one  minute.  Draw  off  the  lower  layer  into  a  flask,  and 
filter  the  ether-solution  into  a  beaker.  Return  the  contents  of  the  flask  to  the  separator, 
add  15  Cc.  of  ether,  and  again  agitate  it  for  one  minute.  Draw  off  the  lower  layer  into 
the  flask,  and  filter  the  cther-.solution  into  the  beaker.  Repeat  the  shaking  out  with 
two  other  portions  of  10  Cc.  each  of  ether.  Evaporate  the  combined  ether-solutions  to 
dryness,  and  dissolve  the  residue  in  3  Cc.  of  tenth-normal  sulphuric  acid  V..S.  Add  to 
the  solution  5  drops  of  cochineal  T.S.,  and  then  carefully  run  in  fiftieth-normal  potas- 
sium hydro.xide  V.S.  until  a  pink  color  is  produced.  Divide  the  number  of  Cc.  of 
fiftieth-normal  potassium  hydro.xide  V.S.  used,  by  5,  subtract  this  number  from  3  (the 
3  Cc.  of  tenth-normal  sulphuric  acid  V.S.  taken),  multiply  the  remainder  by  0.064,  and 
this  product  by  10,  which  will  give  the  percentage  of  aconitine  in  the  Aconite. 

Aconite  contains  aconitine,  034X147^011,  and picraconitine,  C32H45NO10. 
Aconitic  acid,  HeCeOe?  i«  present,  together  with  resins,  sugar,  fat,  c<^l- 
oring  matter,  etc.  Aconitic  acid  may  be  produced  l>y  heating  citric 
acid  to  155°  C.  (311°  F.).  Alcohol  is  the  best  menstruum  for  prepa- 
rations of  aconite. 

Uses. — Aconite  is  a  cardiac  and  nervous  sedative  producing  numb- 
ness and  tingling  when  applied  to  the  tongue  or  lips.  It  is  very  poi- 
sonous.    Dose,  one  grain  (0.065  Gm.). 

Official  Preparations 

Fluidextractum  Aconiti  Made  with  a  menstruum  of  3  parts  of  alcohol  and  1  part  of  water 
Fluidextract  of  Aconite        (see  page  382).     Dose,  one-half  to  one  minim  (0.03  to  0.05  Cc.) 

Tinctura  Aconiti  Ma<lc  by  percolating   100  (ini.  of  aconite  with  a  menstruum  of  70 

Tincture  of  Aconite  parts  of  alcohol  and  30  parts  of  water,  to  make   1000  Cc.  (see 

page  342).     Dose,  five  to  ten  minims  (0.3  to  0.6  Cc.) 

ACONITINA.  U.S.    Aconitine 

C34H47NO11  =  640.55 

An  alkaloid  obtained  from  Aconite.  It  should  be  kept  in  amber-colored,  well- 
stoppered  vials. 

Preparation. — Aconitine  may  be  made  by  acidifying  an  alcoholic 
tincture  of  aconite  with  tartaric  acid  to  remove  resin  and  fatty 
matter,  precipitating  the  filtrate  with  sodium  bicarbonate,  dissolving 
the  precipitate  in  ether,  and  crystallizing. 

Official  Description. — Colorless  or  white  rhombic  tables  or  prisms  ;  permanent  in  the  air. 
Odor,  Taste,  and  Reaction. — Odorless,    and   producing,   in  extremely  diluted   solutions,    a 
characteristic  tingling  sensation  when  brought  in  contact  with  the  mucous  surfaces  of  the 
tongue  or  lips.      The  nlkaloid  itni'lf  nhonld  tiprer  he  tfixti'rl,  and  its  solution  only  when 
largely  diluted,  and  then  irith  the  iilinimt  emition.     Alkaline  reaction. 
So\\xh\\ity.— Water.     In  3200  parts  at  2h'>  C.  (77°  F.). 
A/e.ok,d.     In  22  parts  at  25°  C.  (77°  F.). 

Other  solvents.     In  44  parts  of  ether.  5.6  parts  of  benzene,  and  3580  parts  of  petroleum 
hcnzin  at  25°  C.  (77°  F.)  ;  verv  soluble  in  chloroform. 
Tests  for  Identity.— When  heated  rapidly.  Ac<mitine  melts  at  195°  C.  (.383°  F.)  ;  when  heated 
slowly,  decomposition  takes  place,  and  it   melts  at  182°  C.  (359.6°  F.).     I'pon  ignition, 
it  is  consumeil  without  leaving  a  residue. 
Aconitine  .solutions  are  licvogyrate. 

Aconitine,  when  dropped  upon  sulphuric  or  nitric  acids,  should  produce  no  color,  but  if 
rubbed  with  sulphuric  acid  containing  a  crystal  of  ammonium  vanadate,  an  orange  color 
is  produce<l. 
Dilute  solutions  of  Aconitine  yield  precipitates  with  mercuric  potassium  iodiiieT.S.,  tannic 
acid  T.S..  nnd  gold  chloriile  T.S..  but  only  concentrated  solutions  yield  precii)itates  with 
platinic  chloride  T.S.,  mercuric  chloride  T.S.,  and  jjicric  acid  T.S. 
On  evaporating  0.01  (Jm.  of  Aconitine  with   5  dro](s  of  fuming  nitric  acid,  the  resulting 
yellow  residue,  when  (-ooled,  shoulil  not  yield  a  violet  color  when  treated  with  alcoholic 
potassium  hydroxide  T.S.  (difference  from  pseudaennitine  and  ntmpinf). 
Any  soluble  salt  of  Aconitine  in  dilutions  of  1  in  1000  produces,  with  a  drop  of  potassium 
permangnnute  T.S.,  a  blood-red  precipitate  of  aconitine  permanganate.     Aconitine  con- 
taining decomposition  products  (amorphous  /Vconitine)  produce,*;  this  precipitate  only  in 
solutions  contiiining  not  less  thiin  1  in  200.      (Cocaine,  hydrasfine,  and  papaverine  also 


yield  similar  precipitates,  but  only  when  in  more  concentrated  solutione 
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Uses. — Crystallized  aconitine  is  a  very  powerful  poison.  It  is  given 
in  the  dose  of  the  one-four-huiulredth  of  a  grain  (0.00015  Gm.). 
Amorphous  or  commercial  acouitiue  is  usually  au  impure  product. 
It  is  a  cardiac  and  nervous  sedative. 

HYDRASTIS.  U.S.     Hydrastis 
[Golden  Seal] 

The  dried  rhizome  and  roots  of  Hydrastis  canadensk  Linne  (Fam.  Ranunculacex) , 
yielding,  when  assayed  by  the  process  given  below,  not  less  than  2.5  percent,  of 
hydrastine. 

Rhizome  of  oblique  growth,  subcylindrical,  straight  or  somewhat  tortuous,  2 
to  5  Cm.  long,  and  3  to  6  ]\Im.  in  diameter,  with  short  stem  remnants,  or  stem  scars, 
and  slightly  annulate  ;  externally  brownish-gray  to  yellowish-brown  ;  fracture 
short,  waxy,  deep  yellow  ;  bark  about  0.5  Mm.  thick,  wood  wedges  bright  yellow, 
pith  large,  light  yellow;  the  roots  thin,  brittle,  with  a  thick  yellow  bark  and  a 
somewhat  quadrangular  wood  ;  odor  distinct ;  taste  bitter. 

Sections  of  Hydrastis  treated  with  sulphuric  acid  show  under  the  microscope 
the  separation  of  the  alkaloids  in  prismatic,  tabular,  and  acicular  crystals. 

Assay  of  Hydrastis 

Hydrastis,  in  No.  60  powder .'....      15  Qm. 

Ether, 

Ammonia  Water, 

Distilled  Water, 

Normal  Sulphuric  Acid  V.S.,  each,  a  sufficient  quantity 

Introduce  the  Hydrastis  into  an  Erlenmeyer  flask  of  250  Co.  capacity,  add  150  Cc.  of  ether, 
shake  the  flask  occasionally  during  ten  minutes,  and  add  5  Cc.  of  ammonia  water,  again 
shaking  the  flask  at  intervals  during  half  an  hour.  Then  add  1 5  Cc.  of  distilled  water  to 
the  mixture  in  the  flask  and  shake  it  until  the  drug  collects  in  masses,  and  at  once  pour 
oft',  into  a  measuring  cylinder,  100  Cc.  of  the  supernatant  ether-solution  and  transfer  it  to 
a  separator.  Add  15  Cc.  of  normal  suri)huric  acid  V.S.  to  the  separator,  and  shake  it  mod- 
erately during  one  minute.  Allow  the  liquids  to  separate,  and  draw  off"  the  lower  acid 
liquiti  into  a  second  separator.  Again  shake  out  the  ether-solution  with  5  Cc.  of  normal 
sulphuric  acid  V.S.  and  5  Cc.  of  distilled  water,  and  shake  the  separator  for  one  minute. 
After  the  liquids  have  separated,  draw  off"  the  acid  solution  as  before  into  the  second  sep- 
arator. Repeat  the  same  process  with  5  Cc.  of  distilled  water,  drawing  this  also  into  the 
second  separator.  Introduce  a  small  piece  of  red  litmus  paper  into  the  second  separator, 
add  enough  ammonia  water  to  render  the  liquid  alkaline,  and  then  25  Cc.  of  ether,  and 
shake  the  separator  moderately  during  one  minute,  and  when  the  liquids  have  separated 
draw  off  the  lower  alkaline  liquid  into  another  separator,  and  the  ether-solution  into  a 
tared  beaker.  Again  shake  out  the  alkaline  liquid,  using  20  Cc.  of  ether,  shake  the  separa- 
tor for  one  minute,  and  when  the  liquids  have  separated,  draw  off  the  alkaline  liquid  into 
the  other  separator,  and  the  ether-solution  into  the  tared  beaker.  Finally,  again  shako 
out  the  alkaline  liquid,  using  15  Cc.  of  ether,  proceeding  as  before,  and  adding  the  ether- 
solution  to  the  liquid  in  the  tared  beaker.  Evaporate  the  ether  carefully  with  the  aid  of 
a  water-bath,  and  dry  the  alkaloidal  residue  in  the  beaker  to  a  constant  weight  at  100° 
C.  (212°  F.).  The  weight  foun<l,  multiplied  by  10,  will  give  the  percentage  of  hydras- 
tine  in  the  Hydrastis. 

Hydrastis  contains  hydrastine,  ('2ill2iNOe,  berberine,  CaoHi7N04, 
and  eanadine,  ^20^21X04,  sugar,  starch,  resin,  coloring  matter,  etc. 
The  salts  of  hydrastine  are  white,  tlio.so  of  lierberine  are  briglit 
yellow. 

Uses. — Hydrastis  is  used  as  an  alterative  and  tonic,  in  doses  of 
twenty  to  forty  grains  (1.^  to  2.(5  (Jm. ). 

Official  Preparations 

Fluidextraetum  Hydrastis  Made  with  a  menstruum  of  fi  parts  of  alcohol,  ^  parts  of  water, 

Fluificxtrnct    of  Hydrastis         and  1  part  of  glycerin  (see  page  401).     Dose,  one-half  to  one 

flnidrnchm  (2  to  4  Cc.) 

Tinctura  Hydrasti.s  Made  by  percolating  200  Om.  of  hydrastis  with  a  menstruum  of 

Tincture  of  Hydrastis  65  parts  of   alcohol   and   .15  pnrt-s  of   water  (see  page  353). 

Dose,  one  to  two  fluidrachms  (4  to  8  Cc.) 
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Official  Preparations — Continued 

Glyceritum  Hydrastis  Mmle  by  exli;iustiii;;  1000  (Jm.  of  hydrastis  with  alcohol,  evap- 

Glycerite  of  Hydrastis  oratin;;  otV  the  iilcohol,  adding  the  concentrated  liquid  to  500 

Cc.  of  water,  filtering,  and  adding  500   Cc.  of  glycerin   and 

enough  water  to  make  lUOO  Cc.  (see  page  oOb).     iJose,  thirty 

minims  (2  Cc.) 

HYDRASTINA.  U.S.      Hydrastine 

C21H21NO6  =  380.32 

An  alkaloid  obtained  from  Hydrastis.  It  should  be  kept  in  well-stoppered 
bottles. 

Preparation. — ^Hydrastine  is  made  by  adding  hydrochloric  or  sul- 
phuric acid  to  au  alcoholic  tincture  of  hydrastis,  the  berberine  is 
deposit<id  as  a  crystalline  precipitate,  ammonia  is  added  to  the  filtered 
mother  liquor,  and  the  precipitated  hydrastine  is  purified  by  recrys- 
tallization. 

Official  Description. — White  to  creamy  white,  glistening  prisms,  sometimes  of  a  large  size ; 

perinnnent  in  the  air.     It  contains  no  water  of  crystallization. 
Taste  and  Reaction. — Bitter  taste  ;  alkaline  reaction. 

Solubility.— U'o^er.     Almost  insoluble  at  25°  C,  (77°  F.)  ;  soluble  in  4000  parts  at  80°  C. 
(176°  F.). 

Alcohol.     In  135  parts  of  alcohol  at  25°  C.  (77°  F.),  and  in  17  parts  at  60°  C.  (140°  F.). 

Other  solventx.     In  124  parts  of  ether  and  in  2  parts  of  chloroform  at  25°  C.  (77°  F.)  ; 
easily  soluble  in  benzene. 
Tests  for  identity.— Hydrastine  melts  at  131°  C.  (267.8°  F.). 

It  is  Itevogyrate. 

Sulphuric  acid  produces  a  yellow  color  when  added  to  Hydrastine,  and  on  heating,  a  purple 
color  is  developed. 

Sulphuric  acid  containing  a  trace  of  molybdie  acid  gives  a  green  color,  changing  to  olive- 
green  and  then  to  brown  ;  nitric  acid  yields  a  reddish-yellow  color ;  sulphuric  acid  con- 
taining a  trace  of  selenous  acid  gives  a  yellowish-red  color,  changing  to  brown. 

Sulphuric  acid  containing  a  trace  of  potassium  dichromate  produces  a  red  color,  changing 
to  brown. 

If  a  cry.stal  of  Hydrastine  be  dissolved  in  diluted  sulphuric  acid  and  a  solution  of  potassium 
permanganate  (1  in  10)  be  added,  a  blue  fluorescence  will  be  developed  (distinction  from 
hydrant  ini  III). 

Uses. — Hydrastine  is  alterative,  tonic,  and  stimulant.  Dose,  one- 
fifth  of  a  grain  (0.01  Gm.). 

HYDRASTININ/E   HYDROCHLORIDUM.  U.S.     Hydrastinine  Hydro- 
chloride 

CaiHiiN02.HCl  =  223.88 

[Hydrastinin.e  Hydrochloras,  Pharm.  1890    Hydrastinine  Hydrochlorate] 

The  hydrochloride  [HCl.CiiHiiX02]  of  an  artificial  alkaloid  derived  from 
hydrastine.    It  should  be  kept  in  well-stoppered  bottles. 

This  is  the  hydrochloride  of  an  artificial  alkaloid.  h;/<lra,'ifhiine, 
C11H11NO2,  made  by  acting  on  colorless  hydrastine  with  oxidizing 
agents.     It  was  introduced  into  the  U.  S.  P.  1890. 

Official  Description. — Light  yellowish  noivllos,  or  a  yellowish-white,  crystalline  powder. 
Odor,  Taste,  and  Reaction. — Odorless;  bitter  taste."     Its  aqueous  solution,  especially  when 

hij^hly  diluted,  shows  a  blue  lluorescence,  and  is  neutral  to  litmus  paper. 
Solubility.— Wrt/er.     Very  soluble  in  cold  and  hot  water. 

Alcohol.     Very  soluble  in  alcohol. 

Other  KolvenfH.     In  286  parts  of  ehloroforin  and  l."^0n  parts  of  ether  at  25°  ('.  (77°  F.). 
Tests  for  Identity.— Hydrastinine  Ilydroi'liluride  melts  at  212°  C.  (413.6  F.). 

On  ignition  the  salt  should  be  completely  ('onsumed. 

In  an  aqueous  solution  of  the  salt  (1  in  20),  bromine  T.S.  produces  a  yellow  precipitate, 
which  should  be  perfectly  soluble  in  ammonia  water,  forming  an  almost  colorless  solution. 
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In  an  aqueous  solution  of  the  salt,  potassium  dichroinatc  T.S.  produces  a  precipitate  which 
redissolves  if  gently  heated,  but  on  cooling  the  solution,  it  separates  in  glistening  needles. 

If  ammonia  water  be  added  to  an  aqueous  solution  of  Hydrastinine  Hydrochloride  (1  in  20), 
no  turbidity  should  be  produced. 

On  slowly  adding  to  a  solution  of  0.2  Gm.  of  the  salt  in  3  Cc.  of  water  4  to  5  drops  of  a 
solution  of  sodium  hydroxide  (1  in  7),  each  drop  will  cause  a  milky  turbidity,  which  di^fr 
apj)ears  again  on  shaking.  From  this  solution,  after  standing  for  sometime,  pure  white 
hydrastinine  should  separate,  and  the  supernatant  fluid  should  be  almost  odorless. 

With  a  crystal  of  the  salt,  sulphuric  acid  or  nitric  acid  produces  a  deep  yellow  color;  sul- 
phuric acid  with  a  trace  of  nitric  acid,  a  reddish-brown  color  ;  sulphuric  acid  with  a 
crystal  of  ammonium  vanadate,  a  light  brown  color  changing  to  dark  brown. 

Uses. — Hydrastinine  hydrochloride  is  an  oxytocic,  in  doses  of  one- 
half  to  one  grain  (0.03  to  0.065  Gm.). 


BERBERIS.  U.S.    Berberis 

[Berberis  Aquifolium     Oregon  Grape  Root] 

The  rhizome  and  roots  of  Berberis  Aquifolium  Pursh,  and  other  species  of 
Berberis  (Fam.  Berberidacese) . 

In  more  or  less  knotty,  irregular  pieces  of  varying  length  and  from  3  to  20  Mm. 
in  diameter  ;  bark  from  J  to  2  Mm.  thick  ;  wood  yellowish,  distinctly  radiate  with 
narrow  medullary  rays,  hard  and  tough  ;  rhizome  with  a  small  pith  ;  odor  distinct ; 
taste  strongly  bitter. 

Pieces  without  the  bark  should  be  rejected. 

Berberis  contains  a  yellow  alkaloid,  berherine,  C20H17NO4,  and  oxy- 
acanthine. 

Uses. — It  is  used  as  a  tonic  and  febrifuge.     Dose,  thirty  grains 

(2Gm.). 

Official  Preparation 

Fluidextractum  Berberidis     Made  with  a  menstruum  of  diluted  alcohol  (see  page  385).     Dose, 
Fluidextract  of  Berberis        thirty  minims  (2  Cc.) 


QRANATUM.  U.S.    Pomegranate 

The  bark  of  the  stem  and  root  of  Pnnira  G'ranahim  Linn(3  (Fam.  Pnnicacex) . 

Stem  Bark. — In  single  quills  or  transversely  curved  pieces,  mostly  2  to  10  Cm. 
long,  5  to  20  Mm.  in  diameter  ;  bark  0.5  to  3  Mm.  thick  ;  outer  surface  yellowish- 
to  brownish-gray,  with  brownish-black  fruit-heads  of  a  lichen  and  small  lenticels  ; 
inner  surface  grayish-yellow  to  brownish,  finely  striate  ;  fracture  short,  smooth, 
the  phelloderm  layer  dark  green,  the  inner  bark  dull  greenish-yellow  ;  odor  dis- 
ftiiK't  ;  taste  astringent,  somewhat  bitter. 

Root  Bark. — Dark  brown,  with  more  or  less  longitudinal  patches  and  scales 
of  cork  ;  green  phelloderm  layer  absent  ;  medullary  rays  extending  nearly  to  the 
periderm. 

Pomegranate  contains  four  alkaloids,  peJleiierinr,  CgHisNO,  isopel- 
If'tieHnr,  mrtln/lpelletifrine,  jm'udopcJIftU'rhic  Tlie  fii"st  named  is 
soinetinies  called  punicine  ;  the  mi.ved  alkaloids  are  oflicial  in  tlie  form 
of  ]K'll('tieiiiH' tannato  ;  i)seudo])«'ll«'ticriiie  is  solid  and  crv.stalli/able  ; 
tlic  otlKTS  ar<'  licjiiid.  11  alscr  cnutaiiis  j)nnico  tannic  acid,  ('ao^'ie^^is) 
sugar,  nninnitr,  i)C(!tin,  gum,  etc. 

Uses. — I'omegranate    is   ant  lid  mi  id  ic,    in    doses   of    thirty   grains 

(2  Gm.). 

Official  Preparation 

Fluidextractum  (Jrnnati  Made  with  a  menstruum  of  ililuted  alcohol  containing  10  per- 

Fluulextract  of  Fumegranate         cent,   of  glycerin    (sec  page  SW).      Dose,   thirty   minimf 

(2Cc.) 
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PELLETIERIN/E  TANNAS.  U.S.     Pelletierine  Tannate 

A  mixture  in  varying  proportions  of  the  tannates  of  four  alkaloids  (punicine, 
iso-punicine,  methyl-punicine,  and  pseudo-punicine),  obtained  from  Pnnirn  <irn- 
natam  Linne  ( Fam  Punicncesr) .  It  should  be  kept  in  small,  well-stoppered,  dark 
amber-colored  vials. 

Preparation. — Pelletiprine  tannate  may  be  made  by  precipitating 
a  solution  of  a  sulphate  of  the  alkaloids  from  pomegranate  bark  with 
a  solution  of  tannic  acid  containing  ammonia,  washing  and  drying 
the  precipitate. 

Official  Description. — A  light  yellow,  amorphous  powder. 
Odor,  Taste,  and  Reaction. — Odorless  ;  astringent  taste ;  weak  acid  reaction. 
Solubility.— ir^f^f-r.     In  2:55  part.s  at  25°  C.  (77°  F.). 
Alcohol.     In  12.fi  parts  at  25°  C.  (77°  F..). 
Other  solvents.     In  300  parts  of  ether  at  25°  C.  (77°  F.) ;  insoluble  in  chloroform  ;  soluble 

in  warm  diluted  acids. 
Tests  for  Identity. — Pelletierine  Tannate,  when  dried  over  sulphuric  acid  and  heated,  turns 

brown  at  150°  C.  (302°  F.),  softens  at  about  lfi5°  C.  (329°  F.),  and  when  heated  to  a 

higher  temperature,  decomposes  and  chars  without  melting.     It  leaves  no  residue  on 

ignition. 
Ferric  chloride  T.S.  colors  aqueous  solutions  of  the  salt  blue-black. 
In  aqueous  solutions  of  Pelletierine  Tannate,  soluble  lead,  mercury,  and  zinc  salts  produce 

white  precipitates. 
Platinic  chloride  T.S.  produces  no  precipitate. 
Ammonia  water  produces  a  white  precipitate,  soluble  in  excess  of  the  precipitant,  forming 

a  yellowish-red  solution. 
Aqueous  solutions  of  Pelletierine  Tannate  immediately  reduce  silver  nitrate  T.S.,  or  gold 

chloride  T.S.,  to  metallic  silver  or  gold,  respectively,  the  former  as  a  black  precipitate, 

and  the  latter  as  a  thin,  purplish  mirror  on  the  test-tube. 
Sulphuric  acid  gives  a  yellow  color;  the  liquid,  on  being  heated,  turns  slowly  to  green, 

and  finally  to  purple.     Nitric  acid  produces  no  color. 
Sulphuric  acid  containing  a  trace  of  selenous  acid  produces  a  light  bluish-green   color, 

gradually  becoming  dark  green,  and  developing  a  pink  border. 

Uses. — Pelletierine  tannate  is  used  as  a  taenifuge.  Dose,  four 
grains  (0.25  Gm. ). 


PAREIRA.  U.  S.     Pareira 
[Pareira  Brava] 

The  dried  root  of  C'hnndroilendro))  timirntoniDti  Ruiz  and  Pavon  (Fam.  }feni.'^per- 
macr.pr) . 

Subcylindrical,  knotty,  and  somewhat  tnrtnnns,  cut  into  pieces  of  various  lengths, 
1  to  6  Cm.  in  diameter  ;  externally  hlackish-hrown,  with  transverse  ridges  and 
fissures  and  longitudinal  furrows  ;  hard,  heavy,  and  tough  ;  when  freshly  cut  hav- 
ing a  waxy  lustre,  internally  yellowish-  or  brownish-gray,  the  dried  transverse 
sections  ('xhihiting  several  ineciuilatcrally  concentric  circles  of  interrupted,  porous 
wood- wedges  projecting  ]ieyon<l  the  markedly  retracted  intervening  tissue  of  the 
rather  large  nietlullary  rays  ;  odor  slight ;  taste  bitter. 

This  root  contains  prlosinc,  or  eismmpeUnc.  This  has  been  proved 
to  l)e  identical  with  hu.rine  and  hrhrrine,  alkaloids  ol>tained  from 
Buxiis  smtprrrirr^s  and  Xrcfaiidrd  Roditri. 

Uses. — I'an'ira  is  tonic,  dini-elic,  and  aperient.  The  dose  is  thirty 
grains  (2  Gm.). 

Official  Preparation 

Fluidoxtractnin  Paroiriv        Made  with   ii   moustrunm  nf  fiO  parts  of  alcohol,  30  jinrts  of  water, 
Fluidextract  of  Pareira  and   10  parts  of  glycerin   (see  page  40S).     Dose,  thirty   mininiii 

(2  Co.) 
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IPECACUANHA.  U.S.     Ipecac 

The  dried  root,  to  which  may  be  attached  a  portion  of  the  stem  not  exceeding 
7  Cm.  in  length,  of  Cephaelix  Jpecaruanha  (Brotero)  A.  Richard  (Fam.  Rubincex), 
known  commercially  as  liio,  Brazilian,  or  Para  ipecac,  or  the  corresponding  por- 
tion of  C.  acuminata  Karsten,  known  commercially  as  C'arthagena  ipecac,  yielding, 
when  assayed  by  the  process  given  below,  not  less  than  1.75  percent  of  ipecac 
alkaloids. 

Rio  Ipecac. — In  pieces  of  irregular  length,  rarely  exceeding  25  Cm. ;  stem-por- 
tion 2  to  3  Mm.  thick,  light  gray-brown,  cylindrical  and  smoothish  ;  root-portion 
usually  red-brown,  occat^ionally  blackish-brown,  rarely  gray-brown,  3  to  (i  Mm. 
thick,  curved  and  sharply  tlexuous,  nearly  free  from  rootlets,  occasionally 
branched,  closely  annulated  with  thickened,  incomplete  rings,  and  usually  ex- 
hibiting transverse  tissures,  with  vertical  sides,  through  the  bark  ;  fracture  short, 
the  very  thick,  easily  separable  bark  whitish,  usually  resinous,  the  thin,  tough 
wood  yellowish-white,  without  vessels  ;  odor  very  slight,  peculiar,  the  dust 
sternutatory  ;  taste  bitter  and  nauseous,  somewhat  acrid. 

Carthagena  Ipecac. — Similar  to  Kio  Ipeca.c,  but  about  one-half  thicker,  dull 
gray  externally,  with  thinner,  merging  annula;,  and  the  fractured  surface  of  the 
bark  gray. 

Assay  of  Ipecac 

Ipecac,  in  No.  80  powder 15  Qm. 

Ether, 

Chloroform, 

Ammonia  Water, 

Distilled  Water, 

Norma!  Sulphuric  Acid  V  S  , 

Tenth=normal  Sulphuric  Acid  V.S., 

Fiftieth=normal  Potassium  Hydroxide  V.S., 

Cochineal  T.S.,  a  sufRcient  quantity. 

Introduce  the  Ipecac  into  an  Erlenmeyer  flask  of  250  Cc.  capacity,  add  115  Cc.  of  ether  and 
35  Cc.  of  chloroform,  shake  the  flask  durinj^  five  minutes,  and  then  add  3  Cc.  of  auimonia 
water  an<l  again  shake  the  flask  at  intervals  duriu}^  liaif  an  hour.  Now  add  10  Cc.  of 
distilled  water,  shake  the  liquid  until  the  powder  collects  in  masses,  and  pour  ott"  100 
Cc.  of  the  clear  ethereal  .solution  into  a  measuring  cylinder.  Transfer  the  latter  to  a 
separator,  add  10  Cc.  of  normal  sulphuric  acid  V.S.  and  10  Cc.  of  distilled  water.  Shake 
the  separator  moderately  during  two  minutes,  and  when  the  liquids  have  .separated, 
draw  off  the  lower  acid  solution  into  a  second  separator.  Repeat  the  shaking  out  of  the 
ether-solution  with  3  Cc.  of  normal  sui}>huric  acid  \^S.  and  5  Cc.  of  distilled  water, 
drawing  the  acid  solution  into  the  second  separator.  Repeat  the  shaking  out  again, 
using  10  (,'c.  of  distilled  water,  and  add  the  aqueous  .solution  to  the  second  separator. 
Reject  the  ether  in  the  first  separator,  introduce  a  small  j)iccc  of  red  litmus  paper  into 
the  second  separator,  add  enough  ammonia  water  to  render  the  liquid  alkaline,  and  25 
Cc.  of  ether,  and  then  shake  the  separator  vigorously  during  one  minute  ;  draw  off  the 
alkaline  aqueous  liquid  into  another  separator,  and  transfer  the  ether-solution  to  a  tiask. 
Add  20  Cc.  of  ether  to  the  alkaline  liquid  in  the  sejtarator,  shake  it  for  one  tuiiiute,  and, 
having  allowed  the  liquiils  to  separate,  draw  <iff  the  alkaline  liquid  into  the  oilier  sepa- 
rator, and  transfer  the  ether-solution  to  the  flask.  Again  shake  out  the  alkaline  liquid 
with  10  Cc.  of  ether,  and,  when  the  fluids  have  separated,  reject  the  alkaline  liquid  and 
add  the  ethcr-.solution  to  the  liquid  in  the  flask,  bistil  the  ether  from  the  flask  with  the 
aid  of  a  water-bath,  and  dissolve  the  alkaloidal  resi<lue  in  12  Cc.  of  tenlh-norraal 
sulphuric  acid  V.S.,  warming  it  gently  on  a  water-bath  if  necessary.  Then  add  five 
drops  of  Cochineal  T.S.  and  titrate  with  fiftieth-normal  potassium  hydro.xide  V.S. 
Divide  the  number  of  cubic  centimeters  of  fiftieth-normal  potassium  hydro.\ide  V.S. 
useil,  by  5,  subtract  the  quotient  from  12  (the  12  Cc.  of  lenth-normal  sulphuric  acid  V.S. 
taken),  an<l  multiply  the  remainder  by  0.023S,  and  this  ])roduct  by  10.  which  will  give 
the  percentage  of  alkaloids  in  the  Ipecac. 

Ipocac  contains  rmrfinr,  rgoTT^oNaOg,  rrphai'Iiur,  ^381140^204,  and 
pHyrhntrinr,  also  iprraruauliir  arid,  jM'cfin,  starcli,  resin,  snj;ar,  etc. 
Tlie  apolliej^fnialic  matter,  wiiieh  is  dissolved  by  liyilroalcoliolie 
li(Hiids  when  ])er('o]atin.i;  it,  is  slowly  prt'cipitated  when  added  to 
wat<T  or  syrn]>.  It  may  be  s<']>arat<Ml  l)y  allowing;  tlie  a(|neons  liquid 
to  stand  until  the  separation  is eom|»let4'd,  and  then  tillering.  Ipecac 
is  an  ingredient  in  eomixxind  laxative  pills,  mixture  of  rhubarb  and 
soda,  and  in  the,  following  : 
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Official  Preparations 

Fluidextractum  IpocacuanhaB  MiuU^  willi  a  lueiistruuin  of  3  parts  of  alcohol  and  1  part  of 

Fluidextract  of  Ipecac  water  (see  page  402).     L)ose,  one  to  thirty  luiniins  (0.05  to 

2Cc.) 
Syrupus  IpecacuanhaB  Made  from  70  Cc.  of  fluidextract  of  ipecac,  10  Cc.  of  acetic 

Syrup  of  Ipecac  acid,  100  Cc.  of  glycerin,  700  Gm.  of  sugar,  and  water  to 

make  1000  Cc.  (see  page  294).     Dose,  fifteen  minims  to 
four  fluidrachms  (1  to  15  Cc.) 
Tinctura  Ipccacuanhic  et  Opii  Made    by  evaporating    1000  Cc.  of   tincture  of  deodorized 

Tincture  of  Ipecac  and  Opium         opium  to  800  (im.,  and  adding  100  Cc.  of  fluidextract  of 

ipecac  and  sufficient  diluted  alcohol  to  make  100  Cc.  (see 
page  355).     Dose,  eight  minims  (0.5  Cc.) 
Vinum  Ipecacuanha  Made  by  mixing  100  (^'c.  of  fluidextract  of  ipecac  with  100 

Wine  of  Ipecac  Cc.  of  alcohol   and  800  Cc.  of  white  wine  (see  page  370). 

Dose,  fifteen  minims  (1  Cc.) 
Pulvis  Ipecacuanha}  et  Opii  Made  by  triturating  together  10  Gm.  of  powdered  ipecac,  10 

Powder  of  Ipecac  an<l  Opium  (im.  of  powdered  opium,  and  80  (Jm.  of  powdered  sugar  of 

milk.     (Sec  Pulveres.)     Dose,  eight  grains  (0.5  Gm.) 

Uses — Ipecac  is  an  emetic,  iu  doses  of  fifteen  grains  (1  Gm. ),  and 
expectorant,  in  doses  of  one  grain  (0.065  Gm.). 

COCA.  U.S.    Coca 

[Erythroxylon] 

The  dried  leaves  of  Eri/lhroxykm  Coca  Lamarck  (Fam.  Eryihroxylace<r) ,  known 
commercially  as  Huanuco  Coca,  or  of  E.  Ti'uxillense  Rusby,  known  commercially 
as  Truxillo  Coca,  yielding,  when  assayed  by  the  process  giyen  below,  not  less  than 
0.5  percent,  of  the  ether-soluble.alkaloids  of  Coca. 

Huanuco  Coca. — Greenish-brown  to  clear  brown,  smooth  and  slightly  glossy, 
thickish  and  slightly  coriaceous,  stoutly  and  very  shortly  petioled  ;  blade  2.5  to 
7.5  Cm.  long  and  nearly  elliptical,  with  a  very  short  and  abruptly  narrowed  basal 
portion  and  a  short  point,  the  margin  entire  ;  midrib  marked  above  by  a  slight 
ridge,  very  prominent  underneath,  the  remaining  venation  rather  obscure,  es- 
pecially above  ;  underneath,  a  conspicuous  line  of  collenchyma  tissue  runs  longi- 
tudinally on  either  side  of  the  midrib  and  about  one-third  of  the  disti^nce  between 
it  and  the  margin,  the  enclosed  areola  being  of  a  slightly  different  color  from  the 
adjacent  surface  ;  odor  characteristic  ;  taste  bitterish,  faintly  aromatic,  followed  by 
a  num])n('ss  of  the  tongue,  lips,  and  fauces. 

Truxillo  Coca. — Pale  green,  thin,  brittle  and  usually  much  broken,  smooth 
but  not  shining,  shortly  and  stoutly  petioled;  l)lade  l.d"  to  5  Cm.  long  and  one- 
third  to  one-half  as  broad,  obovate  to  ol)lanceolate,  narrowed  from  near  the 
middle  into  the  petiole,  usually  with  a  slight  projecting  point  at  the  summit,  the 
margin  entire  ;  underneath  two  irregular  lines  of  collenchyma  tissue,  usually 
incomplete  or  obscure,  and  frecjuently  wanting,  run  beside  the  midrib  at  about 
one-third  the  distance  from  it  to  the  margin  ;  odor  more  tea-like  than  that  of 
Huanuco  Coca  ;  taste  and  numbing  effect  similar. 

Assay  of  Coca 

Coca,  in  No.  60  powder 10  Om. 

Chloroform, 

Ether, 

Normal  Sulphuric  Acid  V.S., 

Ammonia  Water, 

Distilled  Water, 

Tenth-normal  Sulphuric  Acid  V.S., 

Fiftieth-normal  Potassium  Hydroxide  V.S., 

Cochineal  or  iodeosin  T.S.,  each,  a  sufficient  quantity. 

Place  the  Coca  in  an  Krlenineycr  flask,  add  60  Co.  of  a  mixture  of  chloroform  1  volume  and 
ether  4  volunu-s  and  insert  the  stopper  securely.  Allow  the  flivsk  to  stan.l  ten  minutes, 
then  add  2  (V.  of  ammonia  water  mixed  with"  3  Cc.  of  distilled  water,  and  shake  the 
flask  well,  at  frequent  intervals,  during  one  hour.  Then  transfer  as  much  as  possible  of 
the  contents  of  the  flask  to  a  small  percolator  which  has  been  provided  with  n  pledget  of 
cotton  packed  firmly  in  the  nock,  and  inserted  in  a  separator  containing  6  (V.  of  normal 
sulphuric  acid  V.S.,  diluted  with  20  Cc.  of  distilled  water.     When  the  liquid  has  passed 
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through  the  cotton,  pack  the  Coc-a  firmly  in  the  percolator  with  the  aid  of  a  glass  rod, 
and,  having  rinsed  the  flask  with  10  Cc.  of  chloroform-ether  mixture,  transfer  the 
remaining  contents  of  the  flask  to  the  percolator  by  the  aid  6f  several  small  portions 
(5  Cc.)  of  a  chloroform-ether  mixture,  using  the  same  proportions  as  before,  and  con- 
tinue the  percolation  with  successive  small  portions  of  the  same  liquid  (in  all  60  Cc.)- 
Next,  shake  the  separator  well  for  one  minute,  after  securely  inserting  the  stopper,  and 
when  the  liquids  have  completely  separated,  draw  off  the  acid  liquid  into  another  sepa- 
rator. Add  to  the  chloroform-ether  mixture  10  Cc.  of  a  sulphuric  acid  mixture,  using 
the  same  proportions  as  before,  agitate  well  and  again  draw  off  the  acid  liquid.  Repeat 
this  operation  once  more,  drawing  off  the  acid  solution  as  before  into  the  second  sepa- 
rator, introduce  a  small  piece  of  red  litmus  paper,  add  ammonia  water  until  the  liquid  is 
distinctly  alkaline,  and  shake  out  with  3  successive  portions  of  ether  (2.'),  20,  and  15  Cc). 
Collect  the  ether-.^olutions  in  a  beaker,  place  it  on  a  water-bath  filled  with  warm  water, 
and  allow  the  ether  to  evaporate  entirely.  Dissolve  the  residue  in  3  Cc.  of  ether,  and 
let  this  also  evaporate  completely.  To  the  alkaloidal  residue  add  4  Cc.  of  tenth-normal 
sulphuric  acid  V.S.,  and  5  drops  of  Cochineal  or  iodeosin  T.8..  then  titrate  the  e.xcess  of 
acid  with  fiftieth-normal  potassium  hydroxide  V.S.  Divide  the  number  of  cubic  centi- 
meters of  fiftieth-normal  potassium  hydroxide  V.vS.  used,  by  5,  subtr.act  this  number  from 
4  (the  4  Cc.  of  tenth-normal  sulphuric  acid  V.8.  taken),  and  multiply  the  remainder  by 
0.03  and  this  product  by  10,  to  obtain  the  percentage  of  ether-soluble  alkaloids  contained 
in  the  Coca. 

Coca  contains  cocaine,  C17H21NO4,  and  hygnne  combined  with  coca- 
tannic  acid. 

Uses. — Coca  is  a  nervous  stimulant,  with  diaphoretic  properties. 
The  dose  of  coca  is  from  thirty  to  sixty  grains  (2  to  4  Gm.). 

Official   Preparations 

Fluidextractum  Cocse  Made  with  diluted  aliuhol  (see  page  390).      Dose,  one-half  to  one 

Fluidextract  of  Coca  fluidrachm  (2  to  4  Cc.) 

Vinura  Coca;  Made  by  mixing  60  Cc.  fluidextract  of  coca,  75  Cc.  of  alcohol,  65  Gm. 

Wine  of  Coca  of  sugar,  and  enough  red  wine  to  make  1000  Cc.  (see  page  368). 

Dose,  four  fluidrachms  (16  Cc.) 


COCAINA.  U.  S.    Cocaine 

C17H21NO4  =  300.92 

An  alkaloid  [C8Hi3(CeH5C0)N0.C00CH3]  obtained  from  several  varieties  of 
Coca. 

Preparation. — It  may  be  made  by  moistening  ground  coca  leaves 
with  solution  of  sodium  hydroxide,  percolating  with  petroleum  ben- 
zin,  shaking  the  liquid  with  <liluted  sulphuric  acid,  and  adding  to  the 
acid  solution  an  excess  of  solution  of  sodium  hydroxide.  The  precipi- 
tated cocaine  is  ])nrified  by  n^'rystallization.  Cocaine  can  be  made 
synthetically  by  treating  ben/oyl  ('cgoiiine  with  hydrochloric  or  sul- 
phuric acids  in  the  i)resence  of  methyl  alcohol. 

Official  Description. — Large,  colorless,  four-sided  or  six-sided,  inonoclinic  prisms. 
Odor  and  Taste.— Slightlv  bitter  taste,  and  i)roiluring  on   the  tongue  a  temporary  numbness. 
Solubility.— »r<.^r.      In  fiOO  jmrts  at  25°  C  (77°  !•').:  in  260  pnrts  at  80°  C.  (176°  F.). 
Mr,,h,,l.     In  5  i)arts  at  25°  C.  (77°  F.);   very  soluble  in  warm  alcohol. 

Other  Kolrrnln.  In  3.8  parts  of  ether  at  25°  C.  (77°  F.);  very  soluble  in  chloroform  ;  solu- 
ble in  benzene,  carbon  disulphiile,  ethyl  acetate,  in  about  14  parts  of  oil  of  turpentine, 
and  in  about  12  jmrfs  of  olive  oil  ;  insoluble  in  glycerin. 
Tests  for  Identity.— It  melts  at  98°  C.  (208.4°  F.),  and  should  leave  no  residue  on  ignition. 
If  nn  iilcoholic  solution  of  Cocaine  be  carefully  ncutnili/ed  with  hydrochloric  acid,  and  the 
Holution  evaporated  to  dryness,  the  resi<lu"o  should  resjic.nd  to  the  reactions  and  tests 
given  under  <'iirnh\ir  Hyrlrorhlnritliim. 

Uses. — The  alkaloid  is  used  when  a  solution  of  cocaine  in  oil  or 
fatty  substance  is  needed,  or  in  making  the  official  oleate,  otherwi.se 
cocaine  hydrochloride  is  preferred.  It  is  a  cerebral  stimulant  and 
local  ana-stlK't  ic.      Dose,  one-fonrlh  to  one  urain  (  0.015  to  0.0(>,~»  Cm.  ). 
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COCAIN/E  HYDROCHLORIDUM.   U.S.     Cocaine  Hydrochloride 

Ci7H2iN()4.HCl--  387.10 

[Cocaine  Hydrociiloras,  Phar.m.  1890    Cocaine  Hydrochlohate] 

The  neutral  hydrochloride  [IICl.C8Hi3(C6H6C0)N0.C00CH3]  of  an  alkaloid 
obtained  from  several  varieties  of  Coca. 

Preparation. — It  may  be  made  by  adding  cocaine  to  an  alcoholic 
solution  of  hydrocliloric  acid  and  crystallizing. 

Official  Description. — Colorless,  tran-ipartnt,  iiionoelinic  pri.siii.s,  flaky,  lu.strous   leaflets  or  a 

white  crystalline  powder;  periiiauent  in  the  air;  containing  no  water  of  cryt<tallization. 

Odor,  Taste,  and  Reaction. — (Jdorless ;  of  a  .-valine,  .slightly  bitter  ta.ste,  and  producing  on 

the  tongue  a  tingling  .sensation,  followed  by  numbness  of  several  minutes'  duration  ; 

neutral  reaction. 

Solubility.— H'<(/pr.     Soluble  in  0.4  part  at  25°  C.  (77°  F.) ;  in  0.1  part  at  80°  C.  (176°  F.). 

Alcohol.     In  2.6  pa.ts  at  2.')°  (,'.  (77°  F.);  in  1.4  parts  at  60°  C.  (140°  F.). 

Other  solventH.     In   18.5  parts  of  chloroform   at  25°  C.  (77°  F.);   insoluble  in   benzene, 
petroleum  benzin,  and  ether. 
Tests  for  Identity.— It  melts  at  about  189.9°  C.  (37.3.8°  F.).     Minute  quantities  of  impuri- 
ties may  reduce  the  melting  point  to  180°  C.  (356°  F.)  or  less.     It  leaves  no  residue  on 
incineration. 

Its  aqueous  solultion  is  lievogyrate. 

If  silver  nitrate  T.S.  be  a<lded  to  the  aqueous  solution  of  the  salt  (1  in  100),  a  white  pre- 
cipitate is  produced,  which  is  insoluble  in  nitric  acid. 

On  adding  5  drops  of  a  solution  of  chromium  trio.xide  (1  in  20)  to  5  Cc.  of  a  solution  of 
Cocaine  Hydrochloride  (1  in  50),  a  yellow  precipitate  will  be  produced,  which  redissolves 
on  shaking ;  on  now  adding  1  Cc.  of  hydrochloric  acid,  a  permanent,  orange-colored, 
crystalline  precipitate  will  be  formed. 

On  adding  a  solution  of  potassium  chromate  (1  in  20)  to  a  hydrochloric  acid  solution  of 
the  salt,  orange-yellow  leaflets  of  cocaine  chromate  arc  precipitated. 

If  mercuric  chloride  T.S.  be  added  to  an  aqueous  solution  of  the  salt,  a  white  flocculent 
precipitate  is  produced. 

Cocaine  Hydrochloride  is  not  colored  by  cold  sulphuric  acid,  but  if  a  crystal  be  heated  with 
sulphuric  acid,  in  a  test-tube,  vapors  are  produced,  from  which,  benzoic  acid  is  deposited 
on  cooling. 

If  three  drops  of  palladous  chloride  T.S.,  with  3  Cc.  of  chlorine  water,  be  added  to  3  drops 
of  an  aqueous  solution  of  the  salt  (1  in  20),  a  red  precipitate  is  produced. 

When  0.01  (im.  of  the  salt  is  dissolved  in  2  drops  of  water,  the  addition  of  1  Cc.  of  a  solu- 
tion of  potassium  permanganate  (1  in  30)  produces  a  violet  precipitate,  which  appears 
brownish-violet  when  collected  on  a  filter. 

A  crystal  of  the  salt  dissolved  in  alcohol  yields  when  stirred  with  a  piece  of  potassium 
hydroxide  an  odor  of  ethyl  bcnzoate. 
Impurities  and  Tests  for  Impurities.- Aim ?«  of  cinnamyl-cocaine.  If  0.1  Gm.  of  the  salt 
be  dissolved  in  5  Cc.  of  distilled  water  containing  3  drops  of  diluted  sulphuric  acid,  the 
addition  to  this  solution  of  3  drops  of  tenth-normal  potassium  permanganate  V.S.  will 
produce  a  violet  color,  which  should  not  fade  in  half  an  hf)ur. 

Limit  of  inutropijl-coi'tiiiif.  If  0.1  (im.  of  the  salt  be  dissolved  in  S5  Cc.  of  cold  distilled 
water,  in  a  beaker,  and  4  drops  of  ammonia  water  added,  ami  the  solution  stirred  vigor- 
ously for  fifteen  minutes,  with  occasional  rubbing  of  the  sides  of  the  beaker  with  a  stir- 
ring rod,  a  crystalline  precipitate  of  cocaine  should  be  formed,  and  the  supernatant  liquid 
should  be  perfectly  clear. 

The  presence  of  0.5  percent,  of  iantropyl-cocaine  will  prevent  the  formation  of  nearly  all 
of  the  precipitate,  and  will  cause  the  sui)ernatant  liquid  to  be  opalescent. 

Uses. — Cocaine  liydrocliloi-ide  is  used  ;i.s  a  local  ana'stlu'tic  when 
applied  to  the  mucous  membrane  or  injected  hypodermic^illy  ;  it  is  also 
a  cerebral  stimulant.  The  dose  is  from  one-fourth  to  one  grain  (0.015 
toO.OGS  Gm.). 

QUARANA.  U.S.    Uuarana 

A  dried  paste  consisting  chieHy  of  the  crushed  seeds  of  J'dtilliuin  CufHiiia  Kunth 
(Fani.  S<ipiud<tceti') ,  vielding,  when  assayed  by  the  process  given  below,  not  less 
than  3.5  percent,  of  its  aikaloidal  principles. 

Usually  in  cylindrical  sticks,  about  8  to  5  Cm.  in  diameter,  hard  and  heavy, 
dark  reddish-brown  ;  fracture  uneven,  often  fissured  in  the  ceiitn>,  pale  reddish- 
brown,  showing  numerous  coarse  fragments  of  seeds  and  their  blackish-brown 
integuments  ;  odor  slight ;  taste  astringent,  somewhat  smoky  and  pleasantly  bitter, 
then  sweetish. 
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Assay  of  Quarana 

Quarana,  in  No.  60  powder 6  Qm. 

Chloroform, 

Ether, 

Ammonia  Water, 

Normal  Sulphuric  Acid  V.S., 

Distilled  Water,  each,  a  sufficient  quantity 

Introduce  the  Guarana  into  an  Erlenmeyer  flask,  and  pour  upon  it  120  Cc.  of  chloroform  and 
6  Cc.  of  ammonia  water,  and  insert  the  stopper  securely.  Shake  the  flask  at  intervals 
for  half  an  hour,  and  allow  it  to  stand  for  four  hours.  Filter  a  sufficient  quantity  of  the 
liquid  into  a  measuring  cylinder  until  100  Cc.  (representing  5  Gm.  of  Uuarana)  have 
been  obtained,  tEen  transfer  the  filtrate  to  a  flask,  and  distil  off  all  of  the  chlorofornvby 
means  of  a  water-bath.  Dissolve  the  alkaloidal  residue  in  a  mixture  of  2  Cc.  of  normal 
sulphuric  acid  V.S.  and  20  Cc.  of  warm  distilled  water.  Allow  the  liquid  to  cool,  and 
filter  it  into  a  separator,  rinse  the  flask  and  filter  with  several  small  portions  of  distilled 
water,  add  20  Cc.  of  chloroform  and  2  Cc.  of  ammonia  water  to  the  separator,  and  shake 
it  for  one  minute.  Draw  off  the  chloroform  into  a  tared  flask  and  repeat  the  extraction 
with  two  portions  of  10  Cc.  each  of  chloroform.  Di.stil  off  the  chloroform  from  the  com- 
bined liquids,  and  when  the  residue  is  dry,  add  2  Cc.  of  ether  and  evaporate  on  a  water- 
bath  very  carefully  to  avoid  decrepitation  :  continue  the  heating  until  the  weight  of  the 
residue  after  cooling  remains  constant.  This  weight  multiplied  by  20  will  give  the  per- 
centage of  the  alkaloidal  principles  contained  in  the  Guarana. 

Guaraua  contains  caserne,  C8H10N4O2,  and  about  25  i)ercent.  of 
tannin,  with  resin,  mucilage,  starch,  volatile  oil,  saponin,  etc. 

Uses. — It  is  used  as  a  nervous  stimulant,  in  doses  of  thirty  to  sixty 
grains  (2  to  4  Gm. ).    It  is  effective  only  in  comparatively  large  doses. 

Official  Preparation 

Fluidextractum  Guaranae       Made  with   diluted    alcohol   (see   page   400).     Dose,  one   to  two 
Fluidextract  of  Guarana         fluidrachms  (4  to  S  Co.). 

CAFFEINA.  U.S.     Caffeine 

C8nioN402  +  H2O  =  210.64 

[Theine] 

A  feebly  basic  substance  [C5H  (0113)3X402  +  H2O]  obtained  from  the  dried 
leaves  of  Then  8ine))tfis  Linne  (Fam.  Ternntnrmiaceir) ,  or  from  the  dried  seeds  of 
Coffea  arabica  Linne  (Fam.  Rubiacerc);  found  also  in  otlier  plants. 

Caifeine  may  be  prepared  from  tea  or  coffee  by  precipitating  a 
decoction  with  lead  acetate,  removing  the  excess  of  lead  from  the  fil- 
trate by  hydrogen  suli)liidc,  adding  ammonia  water,  evaporating,  and 
reerystallizing.     It  may  also  be  made  synthetically. 

Official  Description. — White,  flexible,  silky,  glistening  needles,  usually  matted  together  in 
fleecy  masses,  permanent  in  the  air.    If  crystallized  from  water,  it  contains  one  molecule 
of  water  of  crystallization,  but  if  crystallized  from  alcohol,  chloroform,  or  ether,  it  con- 
tains none. 
Odor,  Taste,  and  Reaction. — Odorless  ;  bitter  taste ;  neutral  reaction. 

Solubility.— M'.ifr,-.     In  4;-).6partsat  25°  C.  (77°  F.);  in  5.2  parts  at  80°  C.  (176°  F.).   Its  solu- 
bility in  water  is  increased  by  the  presence  of  certain  salts, — e.g.,  potassium  bromide, 
sodium  benzoate,  sodium  salicj-Inte,  and  others. 
Mr„h,.l.     In  .W.2  parts  at  2.'i°  C.  (77°  F.);  in  17.1  parts  at  60°  C.  (140°  F.). 
Otiirr  Hii/vrtiiH.     In  375  parts  of  ether  ami  in  8  jriarts  of  chloroform  at  2:)°  C.  (77°  F.). 
Tests  for  Identity. — Caffeine  sublimes  at  about  178    C.  (.352.4°  F.),  and  should  leave  no  residue. 
When  <lried  at  100°  ('.(212°  F.),  to  constant  weight,  its  melting  point  is  2;{6.8°  C.(458..'5  F.). 
If  a  small  quantity  of  Caffeine  bo  dissolved   in  hIpouI    1  I'c.  of  hydniehloric  acid  in  a  por- 
celain dish,  a  little   potassium   chlornto  added,   the  whole   i-vuporated   to  dryness  on  a 
water-bath,  and  the  ijish  then  inverted  over  a  vessel  I'ontaining  a  few  drops  of  ammonia 
water,  the  residue  will  acquire  a  rich  purple  color,  whieh  is  destroyed   by  fixed  alkalies. 
If  a  fragment  of  Caffi-ine  be  dissolved  in  sul])huric  ncid  and  a  minute  fragment  of  potas- 
sium <li('lirotnate  be  aibled  to  the  liquid,  a  yellowish-green  color,  which  gra<lually  becomes 
trn-cn,  will  be  produced. 
Impurities  and  Tests  for  Impurities. —  Onjitnir  impurtiirs.    Caffeine  should  disaolve  in  sul- 
jpliuri<'  acid  or  in  nitric  acid  without  producing  a  color. 
AIL-aloidn.     Its    aqueous    solution    should    not    bo    precipitated    by  mercuric    potassium 
iodide  T.£. 
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Uses. — Caffeine  is  a  nervous  stimulant.  It  is  chiefly  used  in  ner- 
vous headaches  of  a  certain  t.ype\  The  dose  is  from  one  to  llu-ee  grains 
(0.065  to  0.2  Gm. ).  It  is  used  officially  in  x^r^PiAriog  comjiound 
acetanilide  powder  and  citrated  caffeine. 


CAFFEINA  CITRATA.  U.  S.    Citrated  Caffeine 

[Caffeine  Citrate] 

Mftric  Old  form 

♦Caffeine 50  Qm.  1  oz.  av. 

Citric  Acid 50  Qm.  1  oz.  av. 

Distilled  Water,  hot 100  Cc.  2  fl.  oz. 

Dissolve  the  Citric  Acid  in  hot  Distilled  Water,  add  the  Caffeine, 
ind  evaporate  the  resulting  solution,  on  a  water-bath,  to  dryness, 
X)nstiintly  stirring  toward  the  end  of  the  operation.  Reduce  the 
product  to  a  tine  powder  and  transfer  it  to  well -stoppered  bottles. 

This  is  not  a  definite  chemical  salt,  but  a  mixture  of  caffeine  and 
citric  acid,  caffeine  being  a  feeble  alkaloid.  Hence  the  common  name 
citrate  of  caffeine  is  imj) roper. 

Official  Description. — A  white  powder. 

Odor,  Taste,  and  Reaction. — Odorless ;  slightly  bitter,  acid  taste ;  acid  reaction. 

Solubility.-^Onc  ptirt  of  Citrated  Caffeine  forms  a  clear,  syrupy  solution,  with  about  4 
parts  of  hut  water.  I'pon  dilution  with  5  parts  of  water,  a  white,  eryi-'tallinc  precipitate 
(caffeine)  separates,  which  redissolves  when  about  25  parts  of  water  have  been  elided. 
It  is  also  soluble  in  a  mixture  of  equal  volumes  of  chloroform  and  alcohol. 

Impurities  and  Tests  for  Impurities. —  Tmidric  arid.  If  0.25  (im.  of  Citrated  Caffeine  be 
mixed  with  5  Cc.  of  concentrated  sulphuric  acid  in  a  porcelain  dish,  the  mixture  protected 
from  dust  and  heated  for  fifteen  minutes  on  a  water-bath,  a  lemon-yellow  color,  and  not 
a  brown  or  black  color,  should  develop. 

Uses. — It  is  used  as  a  cerebral  stimulant  in  doses  of  three  to  eight 
grains  (0.2  to  0.5  Gm. ),  and  in  making  the  effervescent  salt  (see 
below). 

CAFFEINA  CITRATA   EFFERVESCENS.  U.S.    Effervescent  Citrated 

Caffeine 

Motric  Old  form 

*  Citrated  Caffeine 40  Gm.  350  grains 

Sodium  Bicarbonate,  dried  and  powdered     ....         570  Gm,  11  oz.  av.  175  gr. 

Tartaric  Acid,  dried  and  powdered 300  Qm.  6  oz.  av. 

Citric  Acid,  uneflloresced  crystals 1 95  Gm.  3  oz.  av.  395  gr. 

To  make  about 1000  Gm.  20  oz.  av. 

Powder  the  Citric  Acid  and  mix  it  intimately  wifh  the  Citrated 
Caflfeine  and  Tartaric  Acid,  then  thoroughly  incorporate  the  Sodium 
Bicarbonate.  Place  the  mix<'d  powders  on  a  plate  of  glass  or  in  a 
suitable  dish,  in  an  oven  heated  to  between  93°  and  104°  C\  (199.4° 
and  219.2°  F.). 

When  the  mixture  has  acquired  a  moist  consistence  by  the  aid  of 
careful  manipulation  with  a  wooden  spatula,  rul>  it  through  a  Xo.  0 
tinned  iron  sieve,  and  dry  the  granules  at  a  tcinpcriiturc  not  exceed- 
ing 54°. C.  (129.2°  F. ).      Keep  the  product  in  well-stopi>ercd  bottles. 

Uses. — This  <'ffervescent  salt  is  used  for  preparing  a  pleas:int  stim- 
ulating draught  by  adding  a  teaspoonful  (4  Gm. )  to  four  fluidouncep 
of  water. 
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CONIUM.  U.S.    Conium 
[Poison  Hemlock] 

The  full-prown,  but  unripe  fruit  of  Conium  uincHlatum  Linne  (Fam.  T'mheUifers:) , 
carefully  dried  and  preserved,  and  yielding,  when  assayed  by  the  process  given 
lielow,  not  less  than  0.5  percent,  of  coniine.  After  being  kept  for  more  than  two 
years,  Conium  is  mifit  for  use. 

Broadly  ovoid,  greenish-gray,  the  two  carpels  of  most  of  the  fruits  separated, 
each  about  8  Mm.  long  and  about  1.5  Mm.  in  diameter,  ovoid,  somewhat  curved, 
the  inner,  flattened  side  marked  by  a  deep  longitudinal  groove,  the  outer,  convex 
side  with  five  pale  yellow,  somewhat  crenate  ribs,  the  intervening  surfaces 
wrinkled  but  otherwise  smooth  ;  pericarp  without  oil-tubes  ;  odor  slight,  but 
when  triturated  with  a  solution  of  potassium  hydroxide,  strong,  disagreeable,  and 
mouse-like  ;  taste  characteristic,  disagreeable,  afterwards  somewhat  acrid. 

Assay  of  Conium 

Conium,  in  No.  60  powder 10  Gm. 

Ether, 

Alcohol, 

Ammonia  Water, 

Normal  Sulphuric  Acid  V.S., 

Sodium  Carbonate  T.S., 

Distilled  Water, 

Hydrochloric  Acid  Solution  (5  percent.  HCl),  each,  a  suflBcient  quantity 

Place  the  Conium  in  a  200  Co.  Erlenmeyer  flask,  add  100  Cc.  of  a  mixture  of  ether  98  parts, 
alcohol  8  part.«,  and  ammonia  water  ?<  part*  (by  volume),  insert  the  stopper  securely,  and 
shiike  the  flask  at  intervals  during  four  hours.  After  the  powder  has  settled,  decant  50 
Cc.  of  the  clear  liquid  into  a  beaker  (representing  5  Gm.  of  Conium),  and  add  sufficient 
normal  sulphuric  acid  V.S.  to  produce  a  distinctly  acid  reaction.  Evaporate  the  ether 
at  a  gentle  heat  by  the  aid  of  a  water-bath  ;  then  add  15  Cc.  of  alcohol,  and  set  the  beaker 
aside  in  a  cool  place  for  two  hours  to  allow  the  ammonium  sulphate  to  deposit.  Filter 
the  liquid  ;  wash  the  residue  and  filter  with  a  little  alcohol,  and  add  the  washings  to  the 
filtrate;  neutralize  any  excessive  amount  of  acid  with  sodium  carbonate  T. 8.,  being  care- 
ful to  retain  a  slight  acidity.  Concentrate  the  liquid  to  .3  Cc.  by  the  aid  of  a  gentle  heat 
on  a  w.ater-bath,  add  .3  Cc.  of  distilled  water  and  2  drops  of  normal  sulphuric  acid  V.S. 
Add  15  Cc.  of  ether  to  remove  traces  of  fatty  matter,  pour  off  the  ether-solution  and  re- 
peat the  washing  with  15  Cc.  of  ether.  Then  transfer  the  acid  liquid  to  a  separator,  in- 
troduce a  small  piece  of  red  litmus  paper,  and  add  sufficient  sodium  carbonate  T.S.  to 
render  the  liquid  slightly  alkaline  :  then  shake  out  with  successive  portions  of  15,  15, 
and  10  Cc.  of  ether.  To  the  combined  ether-solutions,  in  a  tared  beaker,  add,  drop  by 
drop,  sufficient  hydrochloric  acid  solution  (5  percent.)  to  insure  an  excess  of  acid,  and 
then  evaporate  the  ether  by  a  gentle  heat  on  a  water-hath.  Remove  the  excess  of  hydro- 
chloric acid  by  .adding  to  the  residue  ?<  Cc.  of  alcohol  and  heating  gently  to  evaporate  the 
liquid,  repeat  this  operation  once,  and  dry  the  residue  at  a  temperature  not  exceeding 
60°  C.  (140°  F.)  until  the  weight,  after  cooling  in  a  desiccator,  remains  constant.  The 
weight  of  the  residue  multiplied  by  0.777,  and  this  product  bj-  20,  gives  the  percentage 
of  coniine  contained  in  the  Conium. 

Coninm  contains  coniine^  CaHi,^,  conhydrine,  CeHi7N0,  and  methyl- 
coniine,  ('a^TieCHgN  ;  also  a  little  volatile  oil  and  fixed  oil.  Coniine 
is  a  liquid  volatile  alkaloid,  and  contains  no  oxygen.  It  was  the  first 
alkaloid  to  l)e  made  by  synthesis.  Its  odor  rcseiuhles  that  of  the  urine 
<^»f  mice.      It  is  soluble  in  wat<M\  alcohol,  and  ether. 

Uses. — Conium    is    narcotic    and    .sedative.      Dose,     three    praina 

(0.2  (im.). 

Official  Preparation 

Fluidextractum  Conii  Msu\e  with  <lilutcd  alcohol  containing  2  percent,  of  acetic  acid  to 

Fluidextract  of  Conium         fix  the  alkaloid  (sco  page  392).     Dose,  three  to  twenty  minims 
(0.2  to  1.2  Cc.) 

SPIQELIA.  IS.     Spigelia 

[Pinkroot] 

The  dried  rhizome  and  roots  of  Spifjrlid  niarilauJicd  Linn<'>  (Fam.  Loffnnin/>'fr) . 
Rhiz.inic  of  f>hli(|ne  and   sharply  flexnons  growth,  sitmcwhat  branched,  1.5  to 
5  Cm.  long,  2  to  4  Mm.  in  diameter  ;  externally  dark  purplish-brown  or  blackish. 
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the  upper  surface  knotty  from  approximate  stem-bases  bearing  cup-shaped  scars  ; 
the  lower  surface  with  numerous  long,  rather  coarse,  finely  brancned  roots  ;  frac- 
ture short,  showing  a  yellowish  wood  and  a  dark  j)ith  ;  odor  somewhat  aromatic  ; 
taste  bitter  and  pungent. 

Spigelia  contains  a,  bitter  principle,  a  liquid  alkaloid  named  by 
Dudley  spigeline,  resin,  and  a  trace  of  volatile  oil,  with  tannin  and 
wax.     Alcohol  and  water  extract  its  virtues. 

Uses. — It  is  used  as  an  anthelmintic.     Dose,  one  drachm  (4  Gm. ). 

Official  Preparation 

Fluidextractum  Spigeliae  Made  with  a  menstruum  of  diluted  alcohol  ^see  page  419).  Dose, 

Fluidextract  of  Spigelia  one  to  two  fluidrachms  (4  to  8  Ce.) 


SCOPARIUS.  U.S.    Scoparius 
[Broom] 

The  dried  tops  of  Cytisus  Scoparius  (Linn6)  Link  (Fam.  Leguminofne) . 

Thin,  flexible,  branched  twigs,  2  to  3  Mm.  thick  ;  externally  dark  green,  with 
five  wings  and  numerous  reddish-brown  cork  patches  ;  internally  yellowish  ; 
younger  branches  somewhat  pubescent ;  fracture  short-fibrous,  that  of  thick 
pieces  tough  and  splintery  ;  usually  free  from  the  simple,  obovate  leaves  ;  having  a 
peculiar  odor  when  bruised  ;  taste  disagreeably  bitter. 

Scoparius  contains  sparteine^  a  colorless  liquid  alkaloid,  having  the 
composition  CigHae^g-  It  also  contains  the  glucoside  scoparhi,  Cai 
H22O10,  which  probably  represents  the  diuretic  and  purgative  action 
of  the  drug.  The  dose  of  scoparius  in  dropsical  complaints  is  fifteen 
to  thirty  grains  (1  to  2  Gm.). 


SPARTEINE  SULPHAS.  U.S.    Sparteine  Sulphate 

C15H26N2.H2SO4  +  5H2O  =  419.26 

The  sulphate  [S02(0fi)2.Ci5H26N2  +  5H2O]  of  an  alkaloid  obtained  from  Sco 
parius.    Sparteine  Sulphate  should  be  kept  in  well-stopi>ered,  amber-colored  vials. 

The  salts  of  spjirteine  are  mostly  crystallizable,  although  the  alka- 
loid itself  is  liquid. 

Official  Description. — Colorless,  rbombohedral  crystals,  or  a  crystalline  powder.     It  crystal- 
lizes with  varying  amounts  of  water  of  crystallization,  but  when  reiTy.-'tallized  from  u 
solution  in  diluted  alcohol  it  contains  5  molecules  of  water.     It  is  hyfiroscopic. 
Odor,  Taste,  and  Reaction. — Odorless  and  having  a  slightly  saline  and  somewhat  bitter  taste ; 

acid  reaction. 
Solubility.—  Wafer.     In  1.1  parts  at  25°  C.  (77°  F.). 
Alcohol.     In  2.4  parts  at  25°  C.  (77°  F.). 
Other  solreiitH.     Insoluble  in  ether  and  chloroform. 
Tests  for  identity.— When  heated  to  110°  C.  (2;?0°  F.),  the  salt  loses  all  of  its  water  of  crystal- 
lization (21. .3  percent.),  and  when  anhydrous,  melts  at  1.36°  C.  (27(i.S°  F.). 
If  25  Cc.  of  ether  be  added  to  about  0.1  (Jm.  of  Sparteine  Sulphate  in  a  test-tube,  followed 
by  a  few  drops  of  diluted  ammonia  water,  avoiding  an  excess,  and  if  an  ethereal  solution 
of  iodine  (1   in   50)   be  afterwards  added  until   the  liquid,  when  shaken,  turns  from  an 
orange  to  a  dark  reddish-brown  color,  the  bottom  and  sides  of  the  te.<t-tube  will,  after  a 
short  time,  be  coated  with  minute,  dark  greenish-brown  crystals. 
Barium  chloride  T.S.,  in  an  aqueous  solution  of  Sparteine  Sulphate,  produces  a  white  pre- 
cipitate inso'"ble  in  hydrochloric  acid. 
If  a  solutv)n  of  uot-ssMim  ferrocyanide  (1   in  20)  be  added  to  a  solution  of  the  salt,  a  yel- 
low procip'tate  is  produced. 
Impurities  and  Tests  for   Impurities.— .S'ik/,!)-  mid  other  rettdHy  nirhouhnhle  organic  im~ 
piiriliiH.     Sulphuric  acid,  when  added  to  Sjiarteiiie  Sul])liate,  should  not  become  colored. 
Anuiioiiiiim  ndltn.     On  shaking  0.(15  (Jm.  of  Sparteine  Sulphate,  in  a  test-tube,  with  5  Cc. 
of  potassium  hydro.xide  T.S.,  the  liquid  will  at  first  bo  turbid,  and  small  drops  of  Spar- 
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teine  will  gradually  collect  on  the  surface.  If  a  strip  of  moistened  red  litmus  paper  be 
suspended  in  the  mouth  of  the  test-tube,  and  a  gentle  heat  then  applied,  the  test  paper 
will  gradually  acquire  a  blue  color,  but  no  odor  of  ammonia  should  be  perceptible. 

Uses. — Sparteine  sulphate  is  a  cardiac  stimulant  and   narcotic. 
Dose,  one-fifth  of  a  grain  (0.01  Gm.). 


LOBELIA.  U.S.    Lobelia 

The  dried  leaves  and  tops  of  Lobelia  injlata  Linn6  (Fam.  Campanulacesc) ,  co\- 
lected  after  a  portion  of  the  capsules  have  become  infiated. 

Leaves  alternate,  the  lower  short-petioled,  the  upper  sessile,  ovate  or  oblong,  4 
to  9  Cm.  long ;  irregularly  serrate-denticulate,  the  divisions  with  a  yellowish- 
brown,  gland-like  apex  ;  pale  green,  pubescent ;  stems  coarsely  angled,  often  pur- 
plish, hairy,  terminating  in  long  racemes  of  small  short- pedicel  led  flow^ers  having 
an  adherent  5-toothed  calyx  and  a  small  tubular  corolla,  cleft  to  the  base  on  the 
upper  side,  the  one-sided  limb  5-lobed,  and  pale  blue  in  the  fresh  state,  the  five 
stamens  united  ;  capsule  infiated,  2-celled,  containing  numerous  minute  brownish, 
ellipsoidal,  coarsely  reticulate  seeds  ;  odor  slight,  irritating  ;  taste  strongly  acrid. 

Lobelia  contains  lobeline,  loheUc  acid.,  loheJacrin,  wax,  resin,  gum,  etc. 
Lobeline,  the  alkaloid,  is  liquid,  and  contains  no  oxygen. 

Uses. — Lobelia  is  expectorant  and  emetic.  Dose,  eight  to  forty 
grains  (0.5  to  2.6  Gm.). 

Official  Preparations 

Made  with  a  menstruum  of  about  10  percent,  acetic  acid  (see  page 
405).     Dose,  eight  to  twenty  minims  (0.5  to  1.2  Cc.) 

Made  by  percolating  100  Gm.  of  lobelia  with  sufficient  diluted  alco- 
hol to  make  1000  Cc.  (see  page  357).  Dose,  thirty  minims  to  one 
fluidraehm  (2  to  4  Cc.) 

Unofficial  Drugs  containing  Alkaloids 

An  ordeal  poison,   used  in  a  district  on  tne  west  coast  of  Africa 

The  alcoholic  e.\tract  acts  similarly  to  nux  vomica 
The  bark  of  yl.  c«»«r*'/(fa,  found  in  Australia.     It  contains  «/«(o- 

nine,  which  is  very  bitter 
The  bark  of  Aspiilospenna  Qtiebracko-blanco  Sehlechtendal  (Fam. 

Apocynacece).      It    contains   aapidoxpermine,   anpidospermatine, 

axpidosamine,  quehrachine,  hypoqiiebrachiiie,  andqiicbrachamine. 

It  is  an  antiperiodie.    Dose,  ten  to  twenty  grains  (0.6  to  1.2  Gm.) 
The  root  of  B.  tlnrtoiiti,  found  in  North  America.     It  contains  an 

alkaloid  and  baptimii,  which  is  an  impure  resin,  containing  some 

of  the  alkaloid 
The  leaves   of  I'dtmns   li.,  foiiiul    in    Cliili.      It    ('(mtniiis   baldine, 

volatile  oil,  tannin,  etc. 
Cardiac  stimulant.     Dose  of  a  tincture  of  the  fresh  stems  (4  oz.  to 

1  pint),  thirty  minims  (2  Cc.)  every  four  hours 
The  entire  plant,  ('hr/idoniiini    iihiJiih  Linnc  (Fam.  P<tpnrernce(r). 

It  contains  chitrrythrinc,    rhilidiniitir,  chrliiln.rdiilhln,  and  cheti- 

dnttic  (K'id.     Used  as  adiuretic  in  doses  of  forty  grains  (2.6  Gm.) 
The  fruit  of  Annmtrta  C,  found  in  the  East  Indies.     It  contains 

mf)iinpermine,  picrotoxin,  etc. 
The  flowers  of  ('ii/chiridii  aiitiiiininlr,  found  in  Europe.     They  con- 

tiiin  n  large  percentage  of  cdlrhiriur 
The  pliint  of  ('.   lii/o/in,  fouml  in  North  America.     It  contains  a 

yellow  crystalline  alkaloid,  hrrbrriiir,  and  rupthie 
Tlic  rhizome  of  O.  Tevta,  found  in  the  East  Indies.     It  contains  a 

very  large  percentage  of  brrberinr 
The  tubers  of  Dirriitiii  rainidriiniii,  jrynvin   in   North  America.     It 

contiiins    the   alkaloid    corydaliur,  which  is  very    bitter,  acrid 

resin,  etc. 
An  extract  made  by  South  American  Indians  from  plants  belong- 
ing to  the  genus  Siryvhuos.     It  contains  an  extremely  poisonous 

alkaloid,  nnuieil  runirinc 
Poisonous,  narcotic.     It  contains  rytisine  (CaoHsTNaO)  and  (abur- 

niiii . 
The  seed  of  />.  rintiiididn,  found  in   Central    Kun>i>o.     It  contains 

the  poisonous  alkaloid  dclphinine 


Fluidextract.um  Lobelias 
Fuidextract  of  Lobelia 

Tinetura  LobeliiB 
Tincture  of  Lobelia 


Akazga  (Boundou,  Quai, 

Ikaga,  Icaya) 
Alstonia  Constricta 

Australian  Fever  Bark 
Aspidosperma 

Quebracho. 
U.  S.  P.  1890 


Baptisia 
Baptisia 

Boldus 

Boldo 
Cactus  Gnindiflora 

Niglil  blooming  Cereus 
Cbelidonium 

Celandine, 
r.  S.  J'.  1890 
Cocculus  Indicus 

Fish  berries 
Colchici  Flores 

Colchicum  Flowers 
Copt  is 

(Joldthrcail 
Coptis  Teeta 

ICftst  Indian  (Joldthread 
Corydalis 

Turkey  Corn 

Curnro 
Wourari 

Cytisus   Lnliurnum 

I.nliiirniiiii 
Deliiliiniiiiii 

Larkspur  Seed 
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Dita 
Dita  Bark 

Duboisia 
Duboisia 

Dulcamara 
Bittersweet. 
U.  S.  P.  1890 
Ephedra  Vulgaris 

Erythrophlaeum 
Sassy  Bark 


Eschscholtzia  Californica 
Chamisso 


Glaucium 

Horn  Poppy 
Qloriosa  Superba 


Ignatia 

Bean  of  St.  Ignatius 
Isopyrum  Thalietroides 
Manaca 


Mandragora  OflScinalia 

Mandrake 
Menispermum 
Yellow  Parilla 

Canadian  Moonseed. 
U.  S.  P.  1890 
Muawin  Bark 
Sophora  Speciosa 

Sterculia  Acuminata, 

Cola,  Kola  Nut 
Stramonii  Semen 

Stramonium  Seed. 
U.  S.  P.  1890 
Tabacum 

Tobacco.     U.  S.  P 


Unofficial  Drugs  containing  Alkaloids — Continued 

From  the  l)ark  of  AUiouid  Hthdhtiin,  found  in  the  Philippine  Isl- 
and.s.  It  contains  j'g  percent,  of  a  bitter  alkaloid,  ditumiite,  and 
2  percent,  of  ditain,  an  uncrystallizable  bitter  sabstunce 

The  leaves  of  L).  myoporoiden,  found  in  Au.<jtralia.  It  contain;*  a 
very  poisonous  alkaloid,  duboisine,  which  is  colored  reddish- 
brown  by  sulphuric  acid 

The  young  branches  of  Sulnnurn  Dulcamara  Linn6  (Fnm.  Sola- 
naceie).  It  contains  solanine,  an  alkaloid,  and  dulcamarin,  a 
glucoside 

A  cardiac  stimulant  and  local  mydriatic.  It  contains  the  alkaloid 
ephedrine 

The  bark  of  E.  gitinrensc,  found  in  Africa.  It  contains  the  color- 
less alkaloid  erythrophleinc.  Emetic,  narcotic,  and  a.-itringent. 
Dose  of  the  extract,  two-tenths  to  three-tenths  grain  (0.015  to 
0.02  (im.) 

Soporific  and  analgesic.  It  contains  a  glucoside  and  an  alkaloid, 
said  to  be  morphine.  The  extract  has  been  given  in  doses  com- 
mencing with  twelve  and  three-tenths  grain  (0.8  Urn.),  increasing 
to  one  hundred  and  eighty-five  grains  (12  (im.)  a  day 

The  plant  of  G.  Inteum.  It  contains  the  alkaloids  nanguinarine, 
glancine,  and  glanropicrine 

An  acrid,  narcotic  poison.  It  contains  two  resins  and  a  very  poi- 
sonous bitter  principle,  snperbine 

The  seed  of  Strychnon  Ignatii  (Fam.  Loganiaveie) 


1890 


Xanthorrliiza 
Yellow  Root 


It  contains  two  alkaloids,  inopyrine  a.ni\.  pneudo-inopyrine 

A  portion  of  the  root  and  stem  of  Francinca  nnijtora,  a  Brazilian 

plant.     Antirheumatic,  given  in  the  form  of  tiuidextract,  in  the 

dose  of  ten  to  thirty  drops,  three  times  a  day 
Anaesthetic.     It  contains  an  alkaloid,  mandragorine,  and  another 

alkaloid,  both  of  which  possess  mydriatic  properties 
The  rhizome  and  roots  of  Menispermum  ciinadense  Linne   (Fam. 

Meninpennucece).     It  contains   menispine,   berherine,  resin,  etc. 

It  is  alterative  and  tonic.     Dose,  twenty  to  forty  grains  (1.3  to 

2.6  Gm.) 
An  ordeal  poison.     It  contains  an  alkaloid,  mnnicinine 
The  poisonous  seeds  of  this  tree  contain  a  volatile  liquid  alkaloid, 

g<jp/iorine 
The  nuts  of  this  tree  contain  caffeine.     They  are  used  as  a  cardiac 

stimulant 
The  seed  of  Datura  Stramonium  Linne  (Fam.  Soinnacece).    Similar 

to  the  leaves  in  action  and  constituents  (see  page  955).     It  con- 
tains in  addition  about  25  percent,  of  fixed  oil. 
The  commercial,  dried  leaves  of  Xicotiana  Tabarnm  Linno  (Fam. 

Solanaceie),     It  contains  nicotine,  a  liquid  alkaloid,  very  acrid 

and  poisonous.     Tobacco  is  sedative  and  emetic  in  doses  of  one 

to  five  grains  (0.065  to  0..3  Gm.) 
Tonic.     Dose,  forty  grains  (2.6  (iiu.).     It  contains  herberine 


Unofficial  Alkaloids  and  their  Salts,  with  Allied  Products 

Alstonine,  ''aillsoNa'U         From  the  bark  of  Ahtonia  ronntrirtn.     A  brownish-yellow,  amor- 


Anagyrine,  C14H18N2O2 

Analgen  (Ortho-ethoxy- 
anamonobenzoylamido- 
chinoline),  CisHieNoOg 

Antispasmin 

(Narccin  Sodium-Sodium 
Salicylate) 

Aspidosj)ermine, 
(-'aallsoXsOa 


Beberine,  CislIaiNOa 


Benzoyl  Ecgonine, 
Ci«(H).ni8N04,  or 
C»Hi4(C7H60)N08 


l)lu)us  powder,  readily  soluble  in  alcohol 
A  yellowish,   amorphous,    hygroscopic,   poisonous    alkaloid,    from 

Anagyris  fcetida.     Soluble  in  water,  alcohol,  and  ether 
Antipyretic  and  antirheumatic.     Dose,  eight  to  fifteen  grains  (0.5 

to  1  (Jm.),  repeated,  if  necessary,  to  seventy-five  grains  (4.86 

Gm.)  a  day 
Hvpnotic  and  analgesic.    Dose,  one-half  to  one  grain  (0.03  to  0.065 

"Gm.) 

From  the  bark  of  Anpidospertna  Quehrachn.  It  is  a  weak  base, 
forming  amorphous  salts.  The  hydrochloride  is  given  in  doses 
of  one-thirtieth  to  one-twentieth  of  a  grain  (0.002  to  0.003 
Gm.) 

From  the  bark  of  Xrctandra  liodiiri.  A  palo  yellow,  amorphous 
powder,  of  a  resinous  a.-ipcct,  inodorous,  very  bitter,  very  slightly 
soluble  in  water,  intlammable,  and  of  an  alkaline  reaction. 
Hrberine  sulphate  is  given  in  doses  of  two  to  five  grains  (0.125 
toO..-?  Gm.) 

Cardiac  stimulant.  Prepared  by  heating  cocaine  in  aqueous  solu- 
tion to  decomposition 
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Unofficial  Allcaloidg  and  their  Salts,  with  Allied  Products— CViUniuec/ 


Benzoyl  Tropeine 
Berberine,  C30H1TNO4 


Betaine  Trimethyl-glycoU 
Blennostasine 


Boldine 

Buxine 
Cfaelerythrine 
Chinoidine  (Quinoidine) 

Cbinol,  Chinoline  luono- 

hypochlorite, 

CgHeN.CI.O 
Chinoline  (Quinoline, 

Leucoline),  C9H7N 
Chlorogenine 
Cicutinc 
Cinchonidinas  Salicylas, 

Cinchonidine  Salicylate, 

C19H22N2O.C7H6O8 
Cinchonine,  C10H22N2O. 

U.  S.  P.  1890 

Conhydrine,  CsHitNO 
Coniine,  CsHitN 


Corydaline 
Curarine,  CisHsbN? 
Cytisine,  Cnni4N20 


Daturine 

Delphinine,  C22II8BNO6 


Duboisino 


Erythrophloine 

Hydrochloride 
Ethyl-oxy-Caffeine 

OeiRsoApermine, 

Cl9lla4N202.n20 

Uelaeinine,  C34IIS8N3O4 


Olaucine 

lHaucopicrine 

OiiarHtiine 

Hygrine 


Local  anaesthetic 

From  the  bark  of  the  root  of   lierberiH  vulgaris  and  others.     It 

occurs  in  minute  yellow  crystals,  has  a  bitter  taste,  is  soluble  in 

100  parts  of  cold  water,  and  insoluble  in  ether.     Its  medicinal 

action  is  similar  to  that  of  quinine.     Dose,  one  to  eight  grains 

(0.065  to  0.5  Gm.) 
An  alkaloid  found  in  the  juice  of  the  sugar  beet 
Supposed  to  be  a  derivative  of  a  cinchona  alkaloid.     Used  in  hay 

fever,  influenza,  and  colds,  in  doses  of  fifteen  to  sixty  grains  (1 

to  4  (jc  m . ) 
From  the  leaves  of  Peumus  Bvldua.     It  imparts  to  water  a  bitter 

taste,  is  soluble  in  alcohol,  ether,  chloroform,  etc.,  and  is  colored 

red   by   nitric  and   sulphuric  acids.      The  yield  of  alkaloid   is 

about  ^  percent. 
From  the  bark  of  Bh.vhs  sempervireHs,     It  is  identical  with  the 

beberine  of  nectandra  bark 
From    Chelidonium  majus.     This   alkaloid    is    identical   with  san- 

yuinariue.     It  is  an  acrid  poison 
A  mixture  of  alkaloids,  mostly  amorphous,  obtained  as  a  by-product 

in  the  manufacture  of  the  crystallizable  alkaloids  from  cinchona. 

Dose,  five  to  thirty  grains  (0.3  to  2  Gm.) 
Antipyretic  and  analgesic.     Dose,  three  to  five  grains  (0.2  to  0.3 

Gm.) 

An  artificial  alkaloid.     A  colorless,  oily  liquid.     Sp.  gr.  1.081  at 

10°  C.  (50°  F.).     Antipyretic  and  antiseptic 
Identical  with  ahtonine  (see  above) 
From  Cicutn  virosa.     A  volatile  alkaloid 
Antirheumatic.     Dose,  fifteen  to  twenty  grains  (1  to  1.3  6m.)  a 

day 

An  alkaloid  obtained  from  the  bark  of  various  species  of  Cinchona. 
Insoluble  in  water.  Used  in  making  elixirs,  etc,  as  it  is  soluble 
in  alcohol 

From  Uonium  mnciilatiim.  It  occurs  in  pearly,  iridescent  plates, 
which  are  easily  fusible  ;  odor  similar  to  that  of  coniine 

From  Ooni'nm  maciilatum,  A  volatile  alkaloid,  inflammable,  strong 
alkaline  reaction,  a  strong  odor,  soluble  in  water,  alcohol,  ether, 
chloroform,  etc.  Used  as  an  antispasmodic.  Dose,  one-fourth 
of  a  grain  (0.015  (im.).  Cotiiiiie  hydrobromide  is  given  in  doses 
of  one-sixteenth  of  a  grain  (0.004  Gm.) 

From  the  tubers  of  Dicentra  caiiadcimis.  A  white,  amorphous 
powder  ;  its  solution  has  a  very  bitter  taste 

From  curare.  It  occurs  in  colorless  prisms  having  a  very  bitter 
taste.     It  is  colored  red  by  nitric  acid 

From  ('ytiHUH  Lnhuruuin.  It  occurs  in  white  crystals,  is  inodorous, 
and  has  a  bitter,  somewhat  caustic  taste,  and  an  alkaline  reaction. 
Soluble  in  water  and  alcohol.  It  is  colored  orange-yellow  by 
nitric  acid 

See  page  955.      Dose,  one-sixty-fourth  of  a  grain  (0.001  Gm.) 

From  the  seed  of  Delphinium  ^taphivagria.  It  occurs  in  flat 
prisms;  taste  bitter,  followed  by  persistent  tingling.  Nearly  in- 
soluble in  water 

From  several  species  of  Duhoiuin.  It  crystallizes  in  fine  colorless 
needles.  Used  as  a  substitute  for  atropine.  Dose,  one  sixty- 
fourth  of  a  grain  (0.001  (Jm.) 

Obtained  from  Krythrophhtum  guiiieente  (Sassy  bark).  Used  in 
place  of  cocaine.     Dose,  one-eighth  of  a  grain  (0.008  Gm.) 

Called  also  Ethiixycaffeine.  (Jiven  in  migraine,  in  doses  of  six  to 
eight  grains  (0.38  to  0.5  (5m.) 

From  (leiHuiiHpirmum  hrve.  It  occurs  in  Small  white prisms,  nearly 
insoluble  in  ether  and  water,  and  readily  soluble  in  alcohol  and 
dilute  acids 

From  (lehemium  neniperrirens.  It  occurs  in  an  amorphous,  white 
I)owder,  of  a  very  hitter  taste  and  an  alkaline  reaction,  slightly 
soluble  in  colil  water.  It  is  colored  re<l,  changing  to  purple 
when  heated  with  sulphuric  acid,  (iriiirniiue  hydrochloride  has 
been  given  in  iloses  of  one-sixteenth  of  a  grain  (0.004  Gm.) 

From  (ilaurrum  luteuin.     A  white,  crystalline  powder 

From  lltiiucrnm  liilrum.     A  white,  crystalline  |>owder 

From  I'liiillinia  Horhilin.      Identical  with  caffeine 

From  the  leaves  of  Kryihntxylon  Cocn.  A  volatile  alkaloid,  of  a 
pale  yellow  color  ami  a  burning  taste 
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Unofficial  Allcaloids  and  tlieir  Salts,  with  Allied  Product*— Continued 


Ilyoscine 


Jervine, 
C29H87NO8  + 21130 

Kairine, 
CioHisNO.HCl  +  HzO 


Kairoline, 

Tetrahydromethylqui- 
noline,  or  Tetrahydro- 
ethylquinoline 

Laurotetanine 

Lobeline 


Lupinine,  CioHiaNO 

Lupuline 

Menisperniine, 

C18H24N2O2 

Muscarine,  CsHisNOs 


Obtained  from  Ifynnryiimiit  nif/rr  in  the  process  for  obtaining  hyo- 
scyamine,  and  also  by  boilin;^  hyoscyamine  with  baryta  water, 
when  decomposition  takert  place,  forming  hyoscine  and  hyoscinio 
acid.     Dose,  one-sixty-fourth  of  a  grain  (0.001  Gm.) 

From  Vcriilrtim  a/hum.  It  occurs,  when  pure,  a.s  a  white  powder, 
tasteless,  insoluble  in  water  and  ether,  but  soluble  in  alcohol 
and  chloroform 

The  hydrochloride  of  an  artificial  alkaloid  prepared  from  chinoline. 
It  occurs  in  commerce  as  a  grayish  or  yellowish  crystalline  pow- 
der, having  a  slight  phenol-like  odor,  and  a  saline,  bitter,  some- 
what aromatic  taste,  soluble  in  boiling  water.  Dose,  fifteen 
grains  (1  (Jm.) 

Antipyretic.     The  sulphates  are  the  commercial  salts 


An  alkaloid  found  in  a  number  of  plants  belonging  to  the  Laurinae. 

A  powerful  poison,  acting  like  strychnine 
From  Lobelin  injlata.     It  is  a  volatile,  yellow,  somewhat  aromatic 

liquid,  having  an  acrid  ta.ste.   Soluble  in  alcohol,  ether,  and  fixed 

oils 
From  different  species  of  Lupinus.     It  occurs  in  colorless,  rhombic 

prisms  having  a  fruity  odor  and  a  very  bitter  taste 
From  HnmnluK  Lupulus.     A  liquid   alkaloid  which  has  a  strong 

coniine-like  odor  and  an  alkaline  taste 
From  Cocculus  Indictts 


From  Anianita   mimmnn.     A  colorless,  crystalline  powder,  deli- 
quescent, sparingly  soluble  in  chloroform,  and  insoluble  in  ether 

Nicotine,  C10H14N3  From  Nicotiana  Tftbaruin.     A  poisonous,  oily  liquid.     It  ha.s  an 

unpleasant  tobacco-like  odor,  a  burning  taste,  and  a  strongly 
alkaline  reaction 

Oxyacanthine,  From  lierberin  vu/f/arin.     It  is  white,  turning  yellow  on  exposure 

C19H31NO8  to  sunlight,  having  a  bitter  taste  and  an  alkaline  reaction.    Solu- 

ble in  .■?()  parts  of  boiling  alcohol  and  in  1  part  of  cold  alcohol,  in- 
soluble in  water.  Sulphuric  acid  colors  it  brown-red,  turning  to 
bright  red  on  being  heated 

Parthenine  From    Parthenium    Hyntemphonis.     Used   in   doses    of    seven   to 

ten  grains  (0.4  to  0.6  Gm.)  in  neuralgia 

Pelosine  From  Chnndndendron  lomentosum.     It  is  amorphous,  insoluble  in 

water,  slightly  soluble  in  ether 

Piturinc,  CeHsN  From  the  leaves  of  DuhoUia  Hopwoodti.     A  colorless  liquid,  of  a 

nicotine  odor  and  an  acrid  taste ;  on  exposure  to  light  it  turns 
yellow  and  brown  ;  freely  soluble  in  water,  alcohol,  etc. 

Quebrachine,  C21II26N2O8    From  the  bark  of  Aspidosperma  Quehmrhn.     It  yields  crystalliza- 
blc  salts,  and  is  colored  yellow  by  sunlight 
The  valeric  acid  salt  of  quinine.     It  has  the  same  uses  as  quinine 
sulphate  (see  page  9.35) 


Quinine  Valerate 

(Quinine  Valerianate). 
U.S.  P.  1890, 

C20n24N202.C6nio02 

+  H20 

Quinidine  Sulphate, 

(C20H24N202)2.Il2S04 

-I-2H20 

Sanguinarine, 

C20lIl5N04-f  H2O 

Solanine 

Sophorine 

Staphisagrine,  r22lIsaN05 

Thai  lino,  Tetrahydropara- 
quinanisol, 

C9nHll4N(0ClI.T) 

Thcinc 

Theobromine,  C7n8N402 

Veratroidine, 
C81IIT8N2O1, 


Obtained  from  the  mother-liquors  after  the  crystallization  of  the 
quinine 

From  Snnguinnria  canndenin.     It  occurs  in  white  crystals  having 

a  bitter,  acrid  taste  ;  soluble  in  ether  and  alcohol 
From   Duhnmnrn  and  other  plants.     Dose,  one  grain  (O.Ofi.S  Gm.) 
?'rom  the  seeds  of  Sophnrn  Dpn-in/m.     A  poisonous  alkaloid 
Frou)  I )r  I  phi  Ilium  Slnjihiniiifrin.      It  is  amor])lu>us,  very  soluble  in 

ether  and  in  200  parts  of  water 
.\   liii'inostatic.     The  sulphate  and   tartrate  are  powerful  antipy- 
retics.    Dose,  from  four  to  eight  grains  (0.26  to  0.5  Gm.) 

See  Caffeine  (page  972) 

From   Thiulininiit  Curtio.     It  occurs  in  minute,  colorle.«s  or  white, 

bitter  crystals,  sparingly  soluble  in  water,  alcohol,  ami  ether 
From   Vfniiriiiii  liridf.     It  is  a  white  powder,  of  a  bitter  taste, 

sohible  in  alcohol,  ether,  chloroform,  etc.     It  is  colored  yellow 

by  sulphuric  acid 
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CONDENSED   CHART   OF   THE   VEGETABLE   OFFI 


Family  and 
Official  Name 

Botanical  Name 

Synouym 

Part  us«l,  or 
Description 

HabiUt 

Anacardiaces 

Mastiche 

Pistacia  Lentiscus 

Concrete    resin- 
ous exudation 

Mediterranean 
basin 

Rhus  Glabra 

Rhus  glabra 

Fruit 

North  America 

Apocynaceae 

Ai)ocynuin 

A.    cannabinum    and 
allied  species 

Canadian 
Hemp 

Rhizome 

United  States 

Strophsinthus 

S.  Komb6 

Ripe  seed 

Tropical  Africa 

Aracese 

Calamus 

Acorus  C. 

Sweet  Flag 

Unpceled,  dried 
rhizome 

Aristolochiacea: 

Serpentaria 

Aristolochia    S.     and 

Virginia 

Rhizome  and 

United  States 

A.  reticulata 

Snakeroot 

roots 

Berberidaces 

lierljeris 

P>.     Aquifolium    and 

Oregon  Grape 

Rhizome  and 

United  States 

others 

Root 

roots 

Podophyllum 

P.  peltatum 

Mandrake, 
May-Apple 

Rhizome 

North  America 

Betulaceae 

Root 

Oleum  Hetulae 

Betula  Icnta 

Oil    of    Sweet 
Birch 

Volatile  oil 
from  bark 

North  America 

Burseraceae 

Myrrha 

Commiphora  M. 

Gum-resin 

East  Africa  and 
Arabia 

Campanulaceae 

Lobelia 

L.  Inflata 

Leaves  and  tops 

North  America 

Caprifoliaceae 

Viburnum  Opulus 

V.  Opulus 

Cramp-Bark 

Bark 

United  States 

Viburnum  Pruni- 

V.  prunifolium 

Black  Haw, 

Bark  of  root 

United  States 

folium 

Viburnum 

Celastraceae 

iMioiiyuiiis 

E.  ntropurpureus 

Wahoo 

Bark  of  root 

United  States 

Chenopodiacese 

Ojcuiii  Clienopiidii 

C.  Anthcliniuticum 

Oil  of  Ameri- 
can    Worm- 
seed 

Volatile  oil 

Saccharura 

Hota  vulgaris 

Cane  Sugar 

North  America 

Composits 

Anlhumiti 

A.  nnbilis 

English  or  Ro- 
miiii  Chamo- 
mile, Cham- 
omile 

Flower-heads 

Southern  and 
Western  Europe 

Arnica 

A.  rnDiitiina 

Flowcr-liea<ls 

Mts.  of  Europe 

Calendula 

C.  officinalis 

Marigolil 

Florct.<< 

S.  Europe,  cult. 

Eupfttorium 

E.  pcrfoliiituin 

Thorough- 
wort,  Bono- 

Leaves  and 
flowering  tops 

North  America 

Urindelia 

(}.    robupta    and     0. 
nquarrosa 

Hct 

Leaves  and 
flowering  tops 

North  America 

VEGETABLE  OFFICIAL  DRUGS 
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CIAL   DRUGS,  WITH   THEIR   PREPARATIONS 


EiigliHh  Name 


.,..,,,       ...        ,         Ofticiiil  I'rei>aratii)iiH  in  hfiary  typo  ;  those 
erties,  I^os^  iTiucipai  (oiistitufiitM     -^^^^^  ^.j^j,.,_  ,1^^.  j^^  enters,  in  Konmn  type 


Medical  I'rop- 


Mostic 
Rhus  Glabra 

Apocynum 

Strophanthus 

Calamus 

Serpentaria 

Berberis 

Podophyllum 

Oil  of  Betula 

Myrrh 

Lobelia 


Viburnum  Op- 

ulus 
Viburnum 

I'runifoliuin 


Euonymus 

Oil   of  Cheno- 
podiuin 

Sugar 
Anthemis 

Arnica 

Calendula 

Eupatorium 

Orindeliu 


Stimulant;    gr. 

XXX  (2  Um.) 
Diuretic ;       gr. 

XV  (1  Gm.) 

Antiperiodic, 
emetic ;        gr. 
XV  (1  Gm.) 

Sedative;  gr.  i 
(0.065  Gm.) 

Aromatic;  gr. 
XV  (1  Gm.). 

Stimulant;  gr. 
XV  (1  Gm.) 

Alterative,  laxa- 
tive ;  gr.  XXX 
(2Gm.) 

Cathartic ;  gr. 
viii  (0.6  Gm.) 

Flavoring,  anti- 
rheumatic ; 
IT\xv  (1  Cc.) 

Stimulant, 
tonic;  gr.  viii 
(0.5  Gm.) 


Emetic ;  gr. 
viii  (0.5  Gm.) 

gr.  XXX  (2Gm.) 

Antidysmenor- 
rhinic ;  gr. 
XXX  (2  Gm.) 

Laxative ;  gr. 
viii  (0.6  Gm.) 

Anthelmintic ; 
miii  (0.2  Cc.) 


Volatile  oil,  niastichic 
ui^id,  inasticin 

Acid  calcium  and  po- 
tassium malates, 
tannin 

Tannin,    resin,    apo- 
cynin,  apocynein, 
etc. 

Strophanthin,  kombic 
acid,  trigonelline 

Volatile    oil,    acorin, 
bitter  principle 

Volatile    oil,     aristo- 
lochine.  resin 

IBerberine,  berberi- 
dine,  oxyacanthine 

Resin,  starch,  sugar 


Methyl  salicvlate, 
CIIsCtIIsOs 

Volatile  oil,  resin, 
gum,  bitter  prin- 
ciple 


Lobeline,  lobolicaeid, 
lobelacrin,  inilatin 

Valeric      acid,       vi- 

burnin 
Valeric       acid,       vi- 

burnin,  tannin 


Euonymin,  aspara- 
gin,  resins 

CioHie,— CioHieO 


Stimulant;    gr. 
XXX  (2  Gm.) 


Vulnerary  ;   gr. 

XV  ( I  Gm.) 
Vulnerary  ;   gr. 

XV  (1  Gm.) 
Tonic;   gr.  xxx 

(2  Gm.) 

Sedative;       gr. 
xxx  (2Gm.) 


Volatile     oil,     resin, 
anthemic  acid, 
anthemcne    (anthe- 
midin) 

Volatile  oil,  arniein 

Trace  of  volatile  oil, 
calendulin,  etc. 

Kiipatorin,  volatile 
oil,  tannin,  resin 

Volatile  oil,  rc.sin, 
grinili'line,  bitter 
principle 


Pills  of  Aloes  and  Mastic 
Fluidextract 

Fluidextract 

Tincture 

Fluidextract 


Fluidextract,   Tincture,    Compound 
Tincture  of  Cinchona 


Fluidextract 
Fluidextract,  Resin 


Tincture,  Compound  Iron  Mixture, 
Pills  of  Aloes  and  Myrrh,  Tincture 
of  Aloes  and  Myrrh,  Compound  Pills 
of  Rhubarb 

Fluidextract,  Tincture 


Fluidextract 
Fluidextract 


Fluidextract 


Syrup,  etc. 


Tincture 
Tincture 
Fluidextract 

Fluidextract 
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Family  and 
Official  Name 


Lactucariuui 

Lappa 

Matricaria 

Oleum    Erigeron- 

tis 
Pyrethrum 

Santonica 

Taraxacum 

Coniferce 

Oleum  Cadinum 


Oleum  Juniperi 

Oleum  Picis 
Liquidae 


Oleum  Sabinae 

Oleum  Terebin- 
tbiniB 

Pix  Liquida 

Resina 

Sabina 

Terebinthina  Can- 
adensis 

Convolvulaceee 

Jalapa 

Scammonium 


Cruciferae 

Oleum  Sinapis 

Volatile 
Sinapis  Alba 

Sinapis  Nigra 

Cucurbitacese 

Colocynthis 

Pepo 

Cupuliferae 

Ualla 

Quercus 

Erlcacece 

Chimaphila 


Botanical  Name 


Lactuca  virosa 
Arctium  L. 
M.  Chamomilla 
Erigeron  canadensis 
Anacyclus  P. 
Artemisia  pauciflora 
T.  officinale 

Juniperus  Oxycedrus 

Juniperus  communis 

Pinus   palustris    and 
others 

Juniperus  Sabina 

Pinus    palustris    and 
others 

Pinus    palustris    and 

others 
Pinus   palustris    and 

others 

Juniperus  S. 
Abies  balsamea 

Exogonium  Purga 

Convolvulus  Scam- 
monia 

Sinapis  nigra 
Sinapis  alba 
Brassica  nigra 

Citrullus  C. 
Cucurbita  P. 

Qucrcus  infecturia 
Q.  alba 

C.  umbollata 


Synonym 


Burdock  Root 

German 
Chamomile 

Oil    of    Flea- 
bane 


Levant 

Wormseed 
Dandelion 


Oleum     Juni- 
peri   Empy- 
reumati- 
cum,   Oil  of 
Juniper  Tar 


Colophony, 
Resin 


Canada  Bal- 
sam, Balsam 
of  Fir 


Bitter  Apple 

Pumpkin 
Seed 


PipsisMcwa 


Part  used,  or 
Description 


Concrete    milk- 
juice 
Root 


Flower-heads 

Volatile  oil 

Root 

Unexpanded 

flower-heads 
Root 


Product  of  dry 
distillation 


Volatile  oil 
Volatile  oil 


Volatile  oil 
Volatile  oil 


Empyreumatic 
oleoresin 

Residue  (from 
distilling  tur- 
pentine) 

Tops 

Liquid  oleo- 
resin 


Tuberous  root 
Gum-resin 

Volatile  oil 

Seed 

Seed 


Peeled  dried 

fruit 
Seed 


Excrescence 
Bark 

Loaves 


HabiUt 


C.  and  S.  Europe 

Europe,  North- 
ern Asia 
Europe 


Mediterranean 

basin 
Turkestan 

Europe,  nat. 


United  States 
United  States 


Europe  and  N. 

America 
North  America 


Eastern  Mexico 


Western  Asia 


Asia  and  South- 
ern Europe 

Asia  and  South- 
ern Europe 

Southern  and 

Western  Asia 
Asia  and  America 


Levant 

North  America 


Northern  Conti- 
nents 
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English  Name 

Medical  Prop- 
erties, Dose 

Principal  Constitnenta 

Official  Preparations  in  heavy  type  ;  those 
into  which  the  drug  enters,  in  Roman  typ* 

Lactucarium 

Sedative ;       gr. 
XV  (1  Gm.) 

Lactucin,  lactucic 
acid,  lactucerin 

Tincture 

Lappa 

Alterative;    gr. 
XXX  (2  Gm.) 

Inulin,  tannin,  bitter 
extractive 

Fluidextract 

Matricaria 

Stimulant ; 

3s8(16Gm.) 

Volatile  oil,  antbemic 
acid,  anthemidin 

OilofErigeron 

Stimulant ; 
nixv  (ICc.) 

C10II16 

Pyrethrum 

Sialagogue ;  gr. 
xxx  (2  Gm.) 

Resin,  fixed  oils,  py- 
rethrin,  inulin 

Tincture 

Santonica 

Anthelmintic 

Volatile  oil,  .santonin, 
resin,  artemisin 

Taraxacum 

Cholagogue ; 
3ii  (8Gm.) 

Inulin,  taraxacin, 
taraxacerin 

Extract,  Fluidextract 

Oil  of  Cade 

Parasiticide ; 
externally 

Empyreumatic 
products 

Oil  of  Juniper 

Stimulant ; 
niiii  (0.2  Cc.) 

CioHiB 

Spirit,  Compound  Spirit 

Oil  of  Tar 

Externally  and 
as  expecto- 
rant ;     n\iii 
(0.2  Cc.) 

C10H18 

Oil  of  Savin 

Stimulant ; 
mi  (0.05  Cc.) 

CioHn 

Oil  of  Turpen- 

Stimulant 

C'loHie 

Liniment,  Rectified  Oil 

tine 

Tar 

Irritant ;        gr. 
viii  (0.5  Gm.) 

See  page  723 

Syrup,  Ointment 

Rosin 

Mild  stimulant; 
gr.   iv   (0.25 

Abietic  anhydride 

Cerate,    Compound    Cerate, 

tharides  Cerate 

Can- 

Savin 

(im.) 
Irritant ;        gr. 
viii  (0.5  Gm.) 

Volatile     oil,     resin, 
tannin 

Fluidextract 

Canada  Tur- 

Stimulant 

Volatile  oil,  bitter 

Flexible  Collodion 

pentine 

principle 

Jalap 

Ilydragogue 
cathartic ;   gr. 
XV  (1  Gm.) 

Resin,  starch,  gum 

Compound  Powder,  Resin 

Scammony 

Ilydragogue 
cathartic;   gr. 
iv  (0.25  Gm.) 

Resin,  gum 

Resin 

Volatile  Oil  of 

Rubefacient ; 

Allyl  iso-thiocyanate 

Mustard 

mJ  (0.008  Cc.) 

White  Mus- 

Emetic; 

Fixed    oil,    myrosin. 

tard 

Sii  (SGm.) 

sinalbin,  mucilage 

Black  Mustard 

Emetic ; 
3ii  (SGm.) 

Fixed    oil,    myrosin, 
sinigrin,  mucilage 

Mustard  Paper 

Colocynth 

Purgative ;  gr.  i 

Colocynthin,  colocyn- 

Extract,  Compound     Extract 

(from 

(0:065  Gm.) 

thitin,  pectin,  etc. 

Extract) 

Pepo 

Tacnifuge ;      5  i 
(."50  Gm.) 

Fixed  oil,  acrid  resin, 
proteids,  starch 

Nutgall 

Astringent ;  gr. 
viii  (0.5  Gm.) 

Tannin,    gallic    acid, 

Tincture,  Ointment 

mucilage,  resin 

White  Oak 

Astringent ;  gr. 
XV  (1  Gm.) 

Tannin,  pectin,  resin 

Fluidextract 

Chimapbila 

Astringent, 
diuretic ;     gr. 
xxx  (2Gm.) 

Arbutin,  ericolin, 
tannin,  chimaphilin 

Fluidextract 
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CONDENSED  CHART  OF 


Family  and 
Official  Name 

Botanical  Name 

Synonym 

Part  used,  or 
Description 

Habitat 

Oleum  Ciaultheriw 

(Jaultheria  procum- 
bens 

Oil  of  Winter- 
green 

Volatile  oil 

Uva  Ursi 

Arctostaphylos  Uva- 
ursi 

Bearberry 

Leaves 

Northern  Hemi- 
sphere 

Erythroxylaceae 

Coca 

Erythroxylon  C,  E. 
Truxillense 

Erythroxylon 

Dried  leaves 

South  America 

Euphorbiacese 

Ela^tica 

llevea 

India  I'ubber 

Milk-juice 

South  America 

Oleum  Kicini 

Ricinus  communis 

Fixed  oil 

India,  United 
States 

Oleum  Tiglii 

Croton  Tiglium 

Fixed  oil 

India,  cult. 

Stillingia 

S.  sylvatica 

Queen's  Root 

Root 

Southern 
United  States 

Fagacese 

Creosotum 

Fagus  silvatica,  or  F. 

ferruginea 

Filices 

A,-<pidium 

Dryopteris  Filix-mas 
and  L>.  marginalis 

Male  Fern 

Rhizome 

Europe  and  N. 
America 

Qentianaces 

Chirata 

Swertia  Chirayita 

Entire  plant 

Northern  India 

Gentiana 

G.  lutea 

Rhizome  and 

roots 

C.  and  S.  Europe 

Qeraniaceae 

Geranium 

G.  maculatum 

Cranesbill 

Rhizome 

North  America 

Qlgartinaces 

Chondrus 

C.  crispus 

Irish  Moss 

Dried  plant 

North  Atlantic 
Coast 

Qramines 

Aiiiylum 

Zca  Mays 

Starch  grains 
from  fruit 

Maltum 

Hordeum  distichon 

Partially  ger- 
minated    and 
then  dried 
grain 

Europe  and 
North  America 

Saccharum 

S.     officinarum      and 
other  species  of  Sor- 
ghum 

Cane  Sugar 

Tropics 

Triticum 

Agropyron  repens 

Couch-Grass 

Rhizome 

Europe,  North 
America 

Zca 

Z.  Mays 

Corn  Silk 

Fresh  styles  and 
stigmas 

Guttiferae 

('aiiibi);;iii 

(Jarcinia  Ilauburii 

Gum-resin 

Anam  and  Siam 

Hamamelldaces 

llainamelidi.s 

H.  virginiana 

Witch  hazel 

Rark  and  twigs 

North  America 

Cortex 

Rark 

I[amaiiicliili.<; 

H.  virginiana 

Witrhhazel 

Leaver 

North  America 

Folia 

l/ciivcs 

Stynix 

liiquiilanihiir      orirn- 
talis 

Ralsain 

Asia  Minor 

Hydrophyllaceae 

I'Jrio'lictyon 

E.  californicum 

Verba  Santa 

Leaves 

Hypocreaceae 

Ergota 

Claviceps     purpurea. 

Ergot  of  Rye, 

Sclcrotium 

Europe  and 

upon  Scoalo  cereale 

Spurred  Ryo 

United  States 
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English  Name 

Medical  Prop- 
erties, Dose 

Principal  Constituents 

Official  Preparations  in  heavy  tyi>c  ;  those 
into  which  the  drug  enters,  in  Koman  type 

Oil  of  Gaul- 

Flavoring,  anti- 

Methyl salicylate, 

Spirit,  Compound  Syrup  of  Sarsapa- 

theria 

rheumatic; 

CHsCtIIqOs 

rilla.    Emulsion    of    Cod    Liver    Oil, 

ITlxv  (1  Cc.) 

Emulsion  of  Cod  Liver  Oil  with  liy- 
j)ophi)sphites,  and  Antiseptic  Solution 
Fluidextract 

Uva  Ursi 

Diuretic,  astrin- 

Tannin, arbutin,  gal- 

gent; gr.  xxx 
(2Gm.) 

lic  acid,  ericolin, 

urson 

Coca 

Nervine ;       gr. 
xxx  (2  Gm.) 

Cocaine,  hygrinc 

Fluidextract 

Rubber 

Mustard  Paper,  Adhesive  Plaster 

Castor  Oil 

Cathartic ; 

Kicinoiein  and  palmi- 

Fle.xible  Collodion 

5SS  (16  Cc.) 

tin 

Croton  Oil 

Purge ; 
]\\i  (0.05  Cc.) 

Crotonolic  acid? 

Stillingia 

Allerittive;    gr. 

Resin,  fixed  oil,  syl- 

Fluidextract 

xxx  (2  Gm.) 

vacrol,  starch 

Creosote 

Bactericide ; 
n\iii  (0.2  Cc.) 

Water 

Aspidium 

T;enifuge ;     gr. 

Fixed  oil,  filicic  acid, 

Oleoresin 

Ix  (4Gm.) 

filicin,  filitannic 
acid 

Chirata 

Tonic  ;      gr.  xv 
(1  Gm.) 

Ophelic  acid,  chiratin 

Fluidextract 

Gentian 

Tonic ;      gr.  xv 

Gentiopicrin,  gentisic 

Extract,   Fluidextract,   Compound 

(1  Gm.) 

acid,  gentianose, 
pectin 

Tincture 

Geranium 

Astringent ;  gr. 

Tannin,  pectin. 

Fluidextract 

XV  (1  Gm.) 

starch 

Chondrus 

Demulcent ; 

Mucilaginous  com- 

3iv (15  Gm.) 

pounds,  etc. 

Starch,  Corn 

Glycerite,  Sulphurated  Lime 

starch 

Malt 

Nutrient ;      gr. 
Ix  (4  Gm.' 

Maltose,  diastase 

Extract 

Sugar 
Triticum 

Syrup,  etc. 
Fluidextract 

Diuretic ; 

Glucose,  tritioin 

3ii  (8  Gm.) 

Zea 

Diuretic 

Maizenic  acid,  sugar, 
resin 

Gamboge 

Hydragogue  ca- 

Gum, resin,  cambogic 

Compound  Cathartic  Pills 

thartic  ;  gr.  ii 

acid 

(0.13  (Jra.) 

Hamamelis 

Astringent,  vul- 

Tannin,   resin,    vola- 

Water 

Bark 

nerary  ;       gr. 
xxx  (2  Gm.) 

tile  oil 

Hamamelis 

Astringent, 

Tannin,    bitter   prin- 

Fluidextract 

Leaves 

ha'mo.itatie ; 
gr.    xxx    (2 
Gm.) 
Expectorant ; 

ciple,  volatile  oil 

Storax 

Styrol,  cinnamic  acid. 

Compound  Tincture  of  Benzoin 

gr.  XV  (1  (}m.) 

storesin 

Eriodictyon 

Expectorant ; 

Resin,  volatile  oil, 

Fluidextract 

gr.  xv(l(Jm.) 

ericolin 

Ergot 

Parturient ;  gr. 

Fixed     oil,     sclerotic 

Fluidextract,  Extract 

xxx  (2  Gm.) 

acid,  ergotine, 

sclererythrin 
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CONDENSED  CHART  OF 


Family  and 
Official  Name 

Botanical  Name 

Synonym 

Part  used,  or 
Description 

Habitat 

Krameriaceae 

Krameria 

K.    triandra,    K.    Ix- 
ina,  or  K.  argentea 

Rhatany 

Root 

South  America 

Labiatee 

Hedeoma 

H.  pulegioides 

Pennyroyal 
(American) 

Leaves  and 
flowering  tops 

North  America 

Marrubium 

M.  vulgare 

Hoarhound 
(Hore- 
hound) 

Leaves  and 
flowering  tops 

Europe,  nat. 

Mentha  Piperita 

M.  piperita 

Leaves  and 
flowering  tops 

Europe  and 
North  America 

Mentha  Viridis 

M.  spicata  (M.   viri- 

Leaves and 

Europe  and 

dis) 

flowering  tops 

North  America 

Oleum  Hedeomse 

Hedeoma  pulegioides 

Oil  of  Penny- 
royal 

Volatile  oil 

Oleum  Lavandulae 

Lavandula  oflScinalis 

Volatile  oil 

Florum 

Oleum  Menthae 

Mentha  piperita 

Volatile  oil 

Piperitae 

Oleum  Menthae 

M.  spicata  (M.   viri- 

Volatile oil 

Viridis 

dis) 

Oleum  Rosmarini 

Rosmarinus  oflBcinalis 

Volatile  oil 

Oleum  Thymi 

Thymus  vulgaris 

Volatile  oil 

Salvia 

S.  oflBcinalis 

Sage 

Leaves 

Southern  Europe, 
cult. 

Scutellaria 

S.  lateriflora 

Skullcap 

Dried  plant 

North  America 

Thymol 

Thymus  vulgaris  and 
others 

Phenol 

Southern  Europe, 
cult. 

Lauraces 

Camphora 

Cinnamomum  C. 

Stearopten 

China  and  Japan 

Cinnamomum  Sai- 

Cinnamomum 

Bark 

gonicum 

- 

Cinnamomum 

C.  z.eylanicum 

Inner    bark    of 

Zeylanicum 

shoots 

Oleum  Cinnamomi 

Cassia  Cinnamon 

Volatile  oil 

Oleum  Sassafras 

.Sassafras  variifolium 

Volatile  oil 

Saesafraa 

S.   variifolium   (Syn. 
Sassafras  Sassafras) 

Bark  of  root 

North  America 

Pith 

North  America 

Sassafras  Sassafras) 

LefO"ninosee 

Auacia 

A.  Senegal  and  others 

(lum  Arabic 

Gummy  exu- 
dation 

Africa 
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English  Name 


Medical  Prop- 
erties, Doee 


Principal  ConstitueDti! 


Official  Preparations  in  heavy  type  ;  those 
into  which  the  drug  euterH,  in  Boman  type 


Kramuria 

Hedeoma 
Marrubium 

Peppermint 
Spearmint 

Oil  of  Hede- 
oma 

Oil  of  Laven- 
der Flowers 

Oil  of  Pepper- 
mint 


Oil  of  Spear- 
mint 

Oil  of  Rose- 
mary 

Oil  of  Thyme 


Salvia 

Scutellaria 

Thymol 


Camphor 


Saigon  Cinna- 
mon 


Ceylon  Cinna- 
mon 

Oil  of  Cinna^ 
mon,  Oil  of 
Cassia 

Oil  of  Sassafras 

Sassafras 
Sassafras  Pith 

Acaciii 


Astringent ;  gr. 
XV  (1  Gm.) 

Stimulant ; 

3ii  (8  Gm.) 
Expectorant ; 

gr.    XXX    (2 

Gm.) 
Stimulant ; 

gr.  Ix  (4  Gm.) 
Stimulant ; 

gr.  Ix  (4  Gm.) 
Stimulant ; 

niiii(0.2  Cc.) 
Scent ; 

niiii(0.2  Cc.) 

Stimulant ; 
niiii(0.2Cc.) 


Stimulant; 

n\iii(0.2  Cc.) 
Stimulant ; 

niiii  (0.2  Cc.) 
Stimulant ; 

ITliii  (0.2  Cc.) 

Astringent ;  gr. 

xx.x  (2  Gm.) 
Antispasmodic ; 

gr.  XV  (1  Gm.) 
Antiseptic ;   gr. 

ii  (0.13  Gm.) 

Stimulant;    gr. 
ii  (0.13  Gm.) 


Stimulant ;    gr. 
iv  (0.25  Gm.) 


Stimulant ;    gr. 

iv  (0.25  Gm.) 
Stimulant ; 

n\i  (0.05  Cc.) 

Stimulant ; 

n\iii  (0.2  Cc.) 
Stimulant ;    gr. 

XXX  (2  Gm.) 
Demulcent 


Demulcent 


Kramero-tannic  acid, 
rhatanic  acid 

Volatile  oil 

Trace  of  volatile  oil, 
marrubiin,  tanniu 

Volatile  oil,  trace  of 

tannin 
Volatile  oil,  resin 


CioHie  and  esters 
CioHisO— C10H20O 

C10H16— C10H14O 

CioHio,  borneol, 

CioHisO 
Cymene,  pinene, 

thymol 

Volatile   oil,   tannin, 

resin 
Scutellarin,     volatile 

oil 
C10H14O 

CioHieO 


Volatile  oil,  etc. 


Volatile  oil,  etc. 

Cinnamic  aldehyde, 
CbHsO 

Safrene,  CioHio,  saf- 

rol,  C10H10O2 
Volatile   oil,    tannin, 

sassafrid 
Mucilage 


Guinuiic  acid  com- 
bined with  calcium, 
magnesium,  and  po- 
tassium 


Extract,  Fluidextract,  Tincture 


Spirit 
Spirit 


Spirit,  Compound  Tincture,  Aro- 
matic Spirit  of  Ammonia,  Liniment 
of  Soft  Soap,  Diachylon  Ointment 

Water,  Spirit,  Compound  Pill.':  of 
Rhubarb,  Vegetable  Cathartic  Pills, 
Cataplasm  of  Kaolin,  Antiseptic  So- 
lution 

Water,  Spirit 

Soap  Liniment,  Compound  Tincture  of 

Lavender 
Antiseptic  Solution 


Fluidextract 

Cataplasm  of   Kaolin,   Antiseptic  So- 
lution 

Water,  Liniment,  Spirit,  Cerate  of 

Lead  Subacetate,  Camphorated  Tinc- 
ture of  Opium,  Belladonna  Liniment, 
Soap  Liniment,  Compound  Powder 
of  Morphine 
Tincture,  Aromatic  Powder,  Com- 
pound Tincture  of  Cardamom,  Com- 
pound Tincture  of  Gambir,  Compound 
Tincture  of  Lavender,  Aromatic  Tinc- 
ture of  Rhubarb,  and  Wine  of  Opium 


Water,    Spirit,    Aromatic    Sulphuric 
Acid 

Troches  of  Cubeb,  Compound  Syrup  of 

Sarsaparilla 
Compound  Fluidextract  of  Sarsaparilla 

Mucilage 


Mucilage,  Syrup,  Emul.-iion  of  Al- 
mond.  Emulsion  of  Cod  Liver  Oil, 
Emulsion  of  Cod  Liver  Oil  with 
Ilypophosj)hitcs,  Emulsion  of  Oil  of 
Turpentine,  Compound  Mixture  of 
Glycyrrhijta,  Pills  of  Ferrous  Iodide, 
Pills  of  Phosphorus,  Pills  of  Podo- 
phyllum, Pelladonna,  and  Capsicum, 
Couipound  Chalk  Powder,  Troches  of 
Cubeb,  Troches  of  Glycyrrhiia  and 
Opium 
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CONDENSED  CHART  OF 


Family  and 
Official  Name 


liutiinical  Name 


Synonym 


Part  used,  or 
Description 


Habitat 


Balsamum 
Peruvianuin 


Balsamum  Tolu- 
tanum 


Cassia  Fistula 

Chrysarobinum 

Copaiba 

Glycyrrhiza 


Haematoxylon 

Kino 

Oleum  Copaibas 

Physostigraa 

Santalum  Rubrum 

Scoparius 

Senna 

Tamarindus 
Tragacantha 


Liliaces 

Aloe 


Colchici  Cormus 

Colchioi  Semen 
Ccinvalliiria 

Sarsaparilla 
Scilla 


Toluifera  Pereirae 
Toluifera  Balsamum 

C.  Fistula 

Vouacapoua  Araroba 

One  or  more  species 
of  Copaiba 

G.  glabra,  G.  glandu- 
lii'era 


H.  campechianum 

Pterocarpus      Marsu- 

pium 
One   or  more  species 

of  Copaiba 
P.  venenosum 

Pterocarpus  san- 
talinus 

Cytisus  S. 

Cassia  acutifolia  and 
C.  angustifolia 


T.  indica 

Astragalus  gummifer 
and  otbcra 


A.  vera,  A.  Perry i, 
A.  ('hinensis,  and 
others 

C.  autumuale 


C.  autumnale 
('.  miijalis 


Pmilax,  meilicn,  S. 
(irnatii,  S.  juijiyra- 
oca,  and  proliiibly 
S.  oflicinaliM 

Urgineu  iiiaritima 


Purging    Cas- 
sia 


Balsam  of  Co- 
paiba, Co- 
paiva 

Liquorice 
Root 


Logwood 


Calabar  Bean 


Broom 


Colcbicum 
Root 


Lilv-nf-tiie- 
Vull.y 


Balsam 
Balsam 

Dried  fruit 

Principle  from 

Goa  powder 
Oleoresin 


Rhizome  and 

roots 


Heart-wood 

Inspissated 

juice 
Volatile  oil 

Ripe  seed 

Ileart-wood 

Tops 

Leaflets 


Preserved  pulp 
of  fruit 

Gummy  exu- 
dation 


Inspissated 
juice 

Corm 


Seed 


Khi'/.omo  nnd 
roots 


Root 


Sliced  bulb 


Central  America 
Venezuela 

Eastern  India 

Brazil 

South  America 

Europe  and  Asia 


Central  America 
East  Indies 


Western  Africa 

Madras,  cult. 

Asia  and  Europe 

Eastern  and 
Central  Africa 


India^  West 

Indies 
Western  Asia 


Africa 

Europe 

Europe 
Europe 

Tropical  America 


Mediterranean 
basin 
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English  Name 

Medical  Prop- 
erties, Dose 

Principal  Constituents 

Official  PrcparatioiiH  in  heavj'  type  ;  those 
into  whirh  the  drug  enterti,  iu  Kunian  typo 

Balsam  of 

Expectorant; 

Cinnamein,  re.sin,  cin- 

Peru 

gr.  XV  (1  Qui.) 

namic  and   benzoic 
acids 

Balsam  of  Tolu 

Expectorant ; 

Resins,  cinnamic  and 

Tincture,  Pills  of  Ferrous  Iodide,  Pills 

gr.  XV  (IGni.) 

benzoic  acids 

of  Phosphorus,  Compound  Tincture 
of  Benzoin 

Cassia  Fistula 

Laxative ; 
gr.  Ix  (4Gm.) 

Sugar,  pectin 

Confection  of  Senna 

Chrysarobin 

Irritant ;    gr.  ss 
(0.03  Gm.) 

Ointment 

Copaiba 

Stimulant ; 

Volatile  oil,  resins,  co- 

mxv  (1  Cc.) 

paivic  acid 

Glycyrrhiza, 

Expectorant ; 

Glycyrrhizin,  aspara- 

Fluidextract,    Pure   Extract,   Am- 

Licorice 

gr.  XXX  (2 

gin,  acrid  oleoresin, 

moniated     Glycyrrhizin,      Com- 

Root 

Gm.) 

sugar 

pound  Powder,  Compound  Fluid- 
extract  of  Sarsaparilla,  Aromatic 
Fluidextract  of  Cascara  Sagrada, 
Mass  of  Mercury,  Pills  of  Ferrou.s 
Iodide,  Compound  Laxative  Pills, 
Compound  Powder  of  Morphine, 
Tincture  of  Aloes,  Tincture  of  Aloes 
and  Myrrh,  and  as  diluent  in  pow- 
dered extracts 

Hematoxylon 

Astringent ; 

Haematoxylin,      tan- 

Extract 

gr.  Ix  (4  Gm.) 

nin,  resin 

Kino 

Astringent ;  gr. 

K'inotannic  acid,  py- 

Tincture 

viii  (0.5  Gm.) 

rocatechin 

Oil  of  Copaiba 

Stimulant ; 
n\viii(0.5Cc.) 

C1BH34 

Physostigma 

Sedative ;       gr. 

Physostigmine,  cala^ 

Extract,  Tincture 

iss  (0.1  Gm.) 

barine,  proteids 

Red  Saunders 

Coloring 

Santalic  acid,  santal 

Compound  Tincture  of  Lavender 

Scoparius 

Diuretic ;       gr. 

Volatile  oil,  scoparin. 

XV  (1  Gm.) 

sparteine 

Senna 

Cathartic ; 

Chrysophanic      acid. 

Fluidextract,     Confection,     Com- 

gr. Ix  (4Gm.) 

anthraglucosennin, 

pound  Infusion,  Compound  Powder 

emodin 

of  Glycyrrliiza 

Tamarind 

Laxative; 

Tartaric,  citric,  malic. 

Confection  of  Senna 

5ss(16  Gm.) 

and  acetic  acids 

Tragacanth 

Demulcent 

Tragacanthin,  starch 

Mucilage,  Pills  of  Ferrous  Carbonate, 
Troches  of  Tannic  Acid,  Troches  of 
Ammonium  Chloride,  Troches  of 
Gambir,  Troches  of  Krameria,  Troches 
of  Potassium  Chlorate,  Troches  of 
Santonin,  Emulsion  of  Chloroform 

Aloes 

Laxntive;      gr. 

Aloin,  emodin,  resin, 

Purified  Aloes,  Extract 

iv  (0.25  Gm.) 

little  volatile  oil 

Colchicum 

Sedative, 

Colchicine,  starch. 

Extract 

Corm 

emetic ;       gr. 
iv  (0.25  Gm.) 

resin 

Colchicum 

Sedative ;       gr. 

Colchicine,  fixed  oil 

Fluidextract,  Tincture 

Reed 

iii  (0.2  Gm.) 

Convallaria 

Cardiac  seda- 

Convallamarin,   con- 

Fluidextract 

tive;     gr.  viii 

vallarin,  resin 

(0.5  Gm.) 

Sarsaparilla 

Alterative  ;    gr. 

Parillin,  saponin. 

Fluidextract,  Compound    Fluidex- 

XXX  (2  Gm.) 

resin 

tract 

Squill 

Expectorant  ; 

Scillipicrin.  scilli- 

Vinegar,  Fluidextract,  Tincture 

gr.  ii  (0.13 

toxin,  sciliin,  sinis- 

Gm.) 

trin 
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CONDENSED  CHART  OF 


Family  and 
Official  Name 

Botanical  Name 

Synonym 

Part  used,  or 
Description 

Habitat 

Veratrum 

V.  viride  or  V.  album 

American 
Hellebore, 
Veratrum 
Viride, 
White 

Rhizome  and 
roots 

North  America 

Linacece 

Hellebore 

Linum 

L.  usitatissimum 

Ripe  seed 

Southern  Europe, 
cult. 

Oleum  Lini 

L.  usitatissimum 

Oil  of  Flax- 
seed 

Fixed  oil 

Southern  Europe 
cult. 

Loganiaceae 

Gelgemium 

G.  sempervirens 

Rhizome  and 
roots 

Southern 
United  States 

Nux  Vomica 

Strychnos  Nux- 
vomica 

Seed 

India 

Spigelia 

S.  marilandica 

Pinkroot 

Rhizome  and 
roots 

United  States 

Lycopodiaceee 

Lj'copodium 

L.  clavatum  and 
others 

Spores 

Europe  and 
North  America 

Magnoliacese 

Oleum  Anisi 

(See  Pimpinella  Ani- 
sum)  Illicium 
verum 

Volatile  oil 

Southwestern 
China 

Malvaceae 

Alth«a 

A.  oflBcinalis 

Marshmallow 

Root 

Europe,  nat. 

Gossypii  Cortex 

G.     herbaceum      and 
others 

Bark  of  root 

Asia,  Africa,  oult. 

Gossypium     Puri- 

G.     herbaceum      and 

Absorbent 

Hairs  of  seed 

Tropics 

ficatum 

others 

Cotton 

Oleum  (iossypii 

G.     herbaceum     and 

Fixed  oil 

Serainis 

others 

Menispermacese 

Calumba 

Jateorhiza  palmata 

Columbo 

Root 

Eastern  Africa 

Pareira 

Chondrodendron 
tomentosum 

Pareira  Brava 

Root 

Brazil 

MoracesB 

Cannabis  Indica 

C.  sativa 

Indian  Hemp 

Flowering  tops 
of  pistillate 
plants 

Asia 

Ficus 

F.  Carica 

Partially   dried 
fruit 

Western  Asia, 
cult. 

Humulus 

H.  Lupulus 

...... 

Carefully   dried 
strobiles 

Europe  and  Asia 

Lupulinura 

H.  Lupulus 

(ilandular  tri- 
chonieii  from 

Europe  and  Asia 

Myristicaceae 

fruit 

Myristicii 

M.  fragrans 

Nutmeg 

Kernel   of  ripe 
seed 

Molucca  Islands 

Oleum  Myristicnc 

Myristica  frngrans 

Oil  of  Nutmeg 

Volatile  oil 

MyrtacejE 

CaryDpliyllus 

Eugenia  aromatica 

Dried  flower 
buds 

Molucca  Island.s 

Kucnlyptus 

E.  (JlobuluH 

Leaves 

Australia 

Oleum  Cajuputi 

Melaleuca  Leucadon- 
dron 

Volatile  oil 

Eaflt Indian 
Islands 

Oleum  Caryo- 

Eugenia  aromatica 

Volatile  oil 

phylli 
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KDglish  Name 

Medical  Prop- 
erties, Dose 

Principal  Constituents 

Official  Preparations  in  heavy  type  ;  thoae 
into  which  the  drug  eutem,  in  Boman  type 

Veratrura 

Cardiac  seda- 

Jervine, veratroidine, 

Fluidextract,  Tincture 

tive  ;        gr.  ii 

resin 

(0.13  Gm.) 

Linsieed,  Flax- 

Demulcent;  gr. 

Fi.xed  oil,  mucilage 

seed 

Ix  (4  Gm.) 

Linseed  Oil 

Cathartic;    I'Ji 

Linolein,      palmitin, 

Lime  Liniment,  Soft  Soap,  Compound 

(30  Cc.) 

myristin 

Rosin  Cerate,  Compound  Solution  of 
Cresol 
Fluidextract,  Tincture 

Gelsemium 

Antispasmodic; 

Gelsemiue,  volatile  oil 

gr.  i  (0.065 

Gm.) 

Nux  Vomica 

Tonic  ;         gr.  i 

Strychnine,    brucine. 

Extract,  Fluidextract,  Tincture 

(0.065  Gm.) 

proteids 

Spigelia 

Anthelmintic ; 

Volatile     oil,     bitter 

Fluidextract 

gr.  Ix  (4  Gm.) 

principle,  spigeline . 

Lycopodium 

Used  externally 

Fixed  oil 

Oil  of  Anise 

Stimulant ; 

CioHie,  and  anethol. 

Water,  Spirit,  Camphorated  Tincture 

mjii  (0.2  Cc.) 

C10H12O 

of    Opium,    Troches   of   Glycyrrhiza 
and    Opium,    Compound    Spirit    of 
Orange,  Compound  Syrup  of  Sarsa- 
parilla 

Althaea 

Demulcent ; 

Asparagin,  starch, 

Mass    of    Mercury,    Pills    of    Ferrous 

gr.  Ix  (4  Gm.) 

jmucilage 

Carbonate,  Pills  of  Phosphorus 

Cotton  Root 

Emmenagogue; 

Yellow     resin,    fixed 

Bark 

gr.  XXX  (2 
Gm.) 

oil,  etc. 

Purified  Cot- 
ton 
Cotton  Seed 

Cellulose,  fixed  oil 

Demulcent ; 

Olein,  palmitin 

Ammonia    Liniment,    Camphor    Lini- 

Oil 

f^ss  (16  Cc.) 

ment 

Calumba 

Tonic;   gr.  xxx 

Columbin,  berberine, 

Fluidextract,  Tincture 

(2Gm.) 

mucilage 

Pareira 

Diuretic ;       gr. 
xxx  (2Gm.) 

Pelosine,  tannin 

Fluidextract 

Indian  Can- 

Nervine;    gr.  i 

Resin,  cannabinine 

Extract,  Fluidextract,  Tincture 

nabis 

(0.065  Gm.) 

Fig 

Laxative 

Cellular  tissue,  sugar, 
gum,  fat,  etc. 

Confection  of  Senna 

Hops 

Tonic ;  gr.  xxx 

Volatile     oil,     resin. 

(2Gm.) 

tannin 

Lupulin 

Tonic ;    gr.  viii 

Volatile  oil,  lupuline, 

Fluidextract,  Oleoresin 

(0.5  Gm.) 

resin 

Myristica 

Stimulant ;    gr. 

Volatile  oil,  fixed  oil, 

Vinegar  of  Opium,  Aromatic  Powder, 

viii  (0.5  Gm.) 

proteids 

Compound    Tincture    of     Lavender, 
Aromatic  Tincture  of  Rhubarb,  Tro- 
ches of  Sodium  Bicarbonate 

Oil  of  Myris- 

Stimulant; 

Pinene,  CioHie,  and 

Aromatic  Spirit  of  Ammonia 

tica 

miii  (0.2  Cc.) 

myristicol,  CioHieO 

Cloves 

Stimulant ;    gr. 

Volatile   oil,    tannin, 

Compound  Tincture  of  Lavender,  Aro- 

iv (0.25  Gm.) 

resin 

matic  Tincture  of  Rhubarb,  Wine  of 

Uj)iuin 

Eucalyptus 

Febrifuge ;     gr. 
xxx  (2  Gm.) 

Volatile   oil,    tannin, 

Fluidextract 

resin 

Oil  of  Cajuput 

Diaphoretic  ; 
n\viii(0.5Cc.) 

Cajuputol,  CioHisO 

Oil  of  Cloves 

Stimulant ; 

CioHid,  and  eugenol, 

rniii(0.2  Cc.) 

CioHi203 
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CONDENSED  CHART  OF 


Familv  and 
Official"  Name 

Botanical  Name 

Synonym 

Part  used,  or 
Description 

Habitat 

Oleum  Eucalypti 

Eucalyptus  Globulus 

Volatile  oil 

Oleum  Pimenta; 

Pimenta  oflScinalis 

Oil  of  Allspice 

Volatile  oil 

Pimenta 

P.  officinalis 

Allspice,  Pi- 
mento 

Nearly  ripe 
fruit 

Tropical  America 

Oleacese 

Manna 

Fraxinus  Ornus 

Concrete  sacch. 
exudation 

Mediterranean 
ba.'fin 

Oleum  Oiivae 

Olea  europsea 

Fixed  oil 

Southern  Europe 

Orchidaceae 

Cypripedium 

C.   hirsutum   (C.  pu- 

Lady's  Slip- 

Rhizome and 

North  America 

beseens)  and  C. 

per 

root 

parviflorum 

Vanilla 

V.  planifolia 

Cured,  full 
grown,  but 

Eastern  Mexico 

Palmae 

unripe  fruit 

Saba! 

Serenoa  serrulata 

Saw  Palmetto 

Partially    dried 
ripe  fruit 

North  America 

Papaveraceae 

Opii  I'ulvis 

Powder 

Opium 

Papaver  isomniferum 

Concrete  milky 
exudation 

Western  Asia, 
cult. 

Opium  Granu- 
latum 

Coarse  powder 

Sanguinaria 

S.  canadensis 

Bloodroot 

Rhizome 

North  America 

Phytolaccaceae 

Phytolacca 

P.  decandra 

Poke  Root 

Root 

North  America 

Pinaces 

Terebinthina 

Pinus    palustris   and 
others 

Concrete  oleo- 
resin 

North  America 

Piperaceee 

Cubeba 

Piper  C. 

Unripe,  but  full 
grown  fruit 

Java,  cult. 

Matico 

Piper  angustifolium 

Leaves 

Tropical  America 

Oleum  Cubebae 

Piper  Cubeba 

Volatile  oil 

Piper 

P.  nigrum 

Black  Pejiper 

Unripe  fruit 

India,  cult. 

Polygalacefe 

Senega 

Polygala  S. 

Senega 
Snakeroot 

Root 

United  States 

Polygonaces 

1 1  lieu  in 

R.  officinale,  R.  pal- 
matum,     and     var. 
tanguticum  or 

Rhizome 

Western  and 
Central  China 
and  Thibet 

Punicacese 

others 

Uranatum 

Punica  G. 

Bark  of  .item 
and  root 

Warm  Climates 

Ranunculaces 

Aconitiiin 

A.  Napellus 

Tuberous  root 

Europe,  Asia 

Cimicifuga 

C.  raceinosa 

Black  Pohooh, 
Black  Snake- 
root 

Rhizome  and 
roots 

North  America 

Hydrastis 

H.  canadensis 

Golden  Seal 

Rhizome  and 
roots 

North  America 

Staphiaagria 

Delphinium  S. 

Stavesacrc 

Ripe  seed 

Europe 
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English  Name 

Mfidical  Prop- 
erties, Dose 

Principal  ConiititueDts 

Official  Preparations  in  heavy  tj-pe  ;  those 
into  which  the  drug  enters,  in  liuman  type 

Oil  of  Euca- 

Febrifuge; 
inviii(0.5Cc.) 

CioH]4,  CioHis, 

lyptus 

CioIIisO 

Oil  of  Pimenta 

Stimulant ; 

CioHio,  and  eugenol, 

iniii  (0.2  Cc.) 

CiolIiaO" 

Pimenta 

Stimulant ;    gr. 

Volatile   oil,    tannin, 

XV  (1  (im.) 

resin 

Manna 

Laxative ; 

Mannitc,  fraxin, 

Compound  Infusion  of  Senna 

5ss  (16  Gm.) 

resin,  glucose 

Olive  Oil 

Laxative ; 

Olein,  palmitin,  ara- 

Diachylon   Ointment,   Oleate   of  Atro- 

fji (30  Cc.) 

chin,  stearin 

pine,  Oleate  of  Cocaine,  Oleate  of 
Veratrine 

Cypripedium 

Diaphoretic  ; 

Volatile   oil,    tannin, 

Fluidextract 

gr.  xv(lGm.) 

resins 

Vanilla 

Stimulant ;    gr. 

Vanillin,     fixed     oil. 

Tincture 

XV  (1  Gm.) 

resin,  sugar 

Sabal 

Diuretic,  tonic  ; 

Volatile  oil,  fixed  oil, 

gr.  xv(lGm.) 

an  alkaloid,  resin 

Powdered 

Narcotic ;    gr.  i 

Morphine,  narcotine, 

Vinegar,  Extract,  Pills,  Camphor- 

Opium 

(0.065  Gm.) 

codeine,  etc. 

ated  Tincture,  Deodorized  Opium, 

Powder  of  Ipecac  and  Opium,  Tro- 
ches of  Glycyrrhiza  and  Opium 

Opium 

Narcotic  ;  gr. 

Morphine,  narcotine, 

Powdered    Opium,    Granulated 

iss  (0.1  Gm.) 

codeine 

Opium 

Granulated 

Narcotic ;    gr.  i 

Morphine,  narcotine, 

Tincture,  Tincture  of  Deodorized 

Opium 

(0.065  Gm.) 

codeine 

Opium,  Wine 

Sanguinaria 

Alterative ;    gr. 

Sanguinarine,  chele- 

Fluidextract,  Tincture 

ii  (0.13  Gm.) 

ry thine,  resins, 
starch 

Phytolacca 

Alterative  ;   gr. 

Resin,  tannin,  aspar- 

Fluidextract 

Root 

ii  (0.13  Gm.). 
Emetic;  gr.  xv 
(1  Gm.) 

agin 

Turpentine 

Stimulant 

Volatile    oil,    abietic 
anhydride 

Compound  Rosin  Cerate 

Cubeb 

Stimulant;    gr. 

Volatile  oil,  resin,  cu- 

Fluidextract,  Oleore^in 

XV  (1  Gm.) 

bebin,  cubebic  acid 

Matico 

Stimulant; 

Volatile  oil,  artanthic 

Fluidextract 

gr.  Ix  (4(im.) 

acid,  resin 

Oil  of  Cubeb 

Stimulant ; 
niviii(0.5Cc.) 

CioHic— C15H24 

Pepper 

Stimulant;    gr. 

Volatile  oil,  resin,  pi- 

Oleoresin 

viii  (0.5  Gm.) 

perine,  fat 

Senega 

Expectorant ; 

Polygalic  acid,  sapo- 

Fluidextract 

gr.  xv(l  Gm.) 

nin,  pectin,  fixed  oil 

Rhubarb 

Purgative,  as- 

Chrysophanic acid, 

Fluidextract,  Compound  Pllls.Com- 

tringent  ;    gr. 

emodin,  rhein,  tan- 

pound   Powder,    Tincture,    Aro- 

XV (I  Gm.) 

nin  and  resins 

matic  Tincture 

Pomegranate 

Ta^nifugc ;     gr. 
XXX  (2Gm.) 

Pelletierine,  tannin 

Fluidextract 

Aconite 

Sedative ;    gr.  i 

Resin,  aconitic  acid, 

Fluidextract,  Tincture 

(0.065  (Jm.) 

aconitino 

Cimicifuga 

Alterative;    gr. 

Crystalline  principle, 

Fluidextract,  Tincture 

XV  (1  Gm.) 

resin,  tannin 

Hydrastis 

Alterative, 

Berberine,  hydras- 

Fluidextract,  Tincture,  Qlycerlte 

tonic ;          gr. 

tine,  canadine 

XXX  (2  Gm.) 

Staphisagria 

Used  externally 

Delphinine,  fixed  oil 

Fluidextract 

63 
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Family  and 
Official  Name 

Botanical  Name 

Synonym 

Part  used,  or 
Description 

Habitat 

Rhamnaces 

Frangula 

Rhamnus  F. 

Buckthorn 

Bark 

Western  Aaia, 

cult. 
Weetem  Aaia, 

Rhamnua  Purshi- 

RhamnuB  Purshiana 

Bark 

ana 

cult. 

Rosaccfle 

Amygdala  Amara 

Prunus     Amygdalus, 
var.  amara 

Seed 

Western  Aaia, 
cult. 

Amygdala  Dulcis 

Prunus     Amygdalus, 
var.  dulcis 

Seed 

Western  Aaia, 
cult. 

Oleum  Amygdalae 

PrunuB     Amygdalus, 

Volatile  oil 

Amarae 

var.  amara 

Oleum  Amygdalse 

Prunus     Amygdalus, 

Fixed  oil 

Expressum 

var.  dulcis,   Prunus 
A.,  var.  amara 

Prunum 

Prunus  domestica 

Partially    dried 
ripe  fruit 

Western  Asia, 
cult. 

Prunua  Virgini- 

P.   serotina    (P.    vir- 

Bark 

North  America 

an  a 

giniana) 

RubuB 

R.  villoBUB,  R.'nigro- 
baccus,     R.     cunei- 
folius 

Blackberry 

Bark  of  rhi- 
zomes 

North  Amerioa 

Cusso 

Hagenia  abyssinica 

Brayera 

Dried  panicles 
of  pistillate 
flowers 

Abyssinia 

Oleum  RoBse 

Rosa  damaacena 

Volatile  oil 

Roumelia 

Quillaja 

Q.  Saponaria 

Soap  Burk 

Bark 

Chili  and  Peru 

Rosa  Gallica 

R.  gallica 

PeUls 

Southern  Europe, 
cult. 

Rublaceae 

Cinchona 

C.      Ledgeriana,      C. 

Peruvian 

Bark 

South  Amerioa, 

Calisaya,    C.    oflBci- 

Bark 

cult. 

nalis,  and  hybrids 

Cinchona  Rubra 

C.  suocirubra 

Peruvian 
Bark 

Bark 

South  Amerioa, 
cult. 

Qambir 

Ourouparia  G. 

Pale  Catechu 

Extract  from 
loaves  and 
twigs 

India 

Ipeoacuanha 

Cephaelis  I. 
and  Cephaelis 
acuminata 

Root 

Braiil 

Rutaces 

Aurantii      Amari 

Citrus  vulgaris 

Dried    rind    of 

Northern  India, 

Cortex 

unripe  fruit 

and  cult. 

Aurantii  Dulcit 

Citrus  Aurantium 

Fresh  outer  rind 

Northern  India, 

Cortex 

of  ripe  fruit 

and  cult. 

Oleum  Aurantii 

Citrua  Aurantium 

Volatile  oil 

Corticis 

Limonis  Cortex 

Citrus  Limonum 

Fresh  outer  rind 
of  ripe  fruit 

Northern  India, 
and  oult. 

Limonii  Succus 

Citrus  Limonum 

Fresh  juice 

Northern  India, 
and  cult. 

Oleum  Limonis 

Citrus  Limonum 

Volatile  oil 

Buchu 

Barosma  b«tulina 

Leaves 

Southern  AfVioa 

Pilocarpus 

P.    Jaborandi    or    P. 
microphyllus 

Jaborandi 

LeafleU 

Braiil 

Xanthoxylum 

X.    ainoricanum    and 
Fagara    Clava-Her- 

Prickly  Ash 

Bark 

North  Amerioa 

Santalacec 

oulia 

Oleum  Kantali 

Santalum  album 

Oil  of  Randal- 
wood 

Volatile  oil 
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English  Name 

Medic&l  Prop- 
erties, Dose 

Principal  Constituents 

Official  Preparations  in  heavy  type  ;  thoae 
into  which  the  drug  enters,  in  Roman  type 

Frangula 

Laxative ;      gr. 

Frangulin,  emodin, 

Fluidextract 

XV  (1  Om.) 

frangulic  acid 

Cascara  Sa- 

Laxative ;     gr. 

Purgative  resins. 

Extract,    Fluidextract,    Aromatic 

grada 

XV  (1  Gm.) 

cbryaophanic  acid 

Fluidextract 

Bitter  Almond 

Demulcent 

Fixed    oil,    proteids, 
amygdalin 

Sweet  Almond 

Demulcent 

Fixed  oil,  proteids 

Emulsion 

Oil  of  Bitter 

Sedative ; 

Benxaldehyde, 

Water,  Spirit 

Almond 

mss  (0.03  Cc.) 

CrHeO 

Expressed  Oil 

Laxative ; 

Olein,  palmitin 

Ointment    of    Rose   Water,    Veratrine 

of  Almond 

f5i(30Cc.) 

Ointment,    Emulsion  of  Chloroform, 
and  Emulsion  of  Oil  of  Turpentine 

Prune 

Laxative 

Sugar,   pectin,   malic 
acid 

Confection  of  Senna 

Wild  Cherry 

Sedative ;      gr. 

Tannin,    amygdalin, 

Fluidextract,  infusion.  Syrup 

XXX  (2Gm.) 

emulsin 

Rubufl 

Astringent ;  gr. 
XV  (1  Gm.) 

Tannin 

Fluidextract 

Konsso 

Anthelmintic  ; 

Tannin,   acrid   resin, 

Jss  (16  Gm.) 

kosin 

Oil  of  Rose 

Scent 

Elseopten,  etearopten 

Quillaja 

Irritant ;        gr. 
iii  (0.2  Gm.) 

Saponin 

Fluidextract,  Tincture 

Red  Rose 

Tonic 

Volatile     oil,      quer- 

Fluidextract,  Confection,   Pills   of 

citrin 

Aloes  and  Mastic 

Cinchona 

Tonic,  antiperi- 

Quinine,     quinidine, 

Fluidextract,  Tincture 

odic;    gr.    xv 
(1  Gm.) 

cinchonine,   cincho- 

nidine,  etc. 

Red  Cinchona 

Tonic,  antiperi- 
odic;      gr.  xv 
(1  Gm.) 

Astringent;  gr. 

See  Cinchona 

Compound  Tincture  of  Cinchona 

Qambir 

Catechu-t«nnic    acid. 

Troches,  Compound  Tincture 

XV  (1  Gm.) 

catechin 

Ipecae 

Expectorant ; 

Emetine,  cephaeline, 

Fluidextract,  Powder  of  Ipecac  and 

gr.  i  (0.065 

ipecacuanhic    acid, 

Opium,  Compound  Laxative  Pills 

Gm.) 

pectin 

Emetic;  gr.  xt 

(1  Gm.) 

Bitter  Orange 

Stimulant, 

Volatile  oil,  hesperi- 

Ruidextract,   Tincture,    Compound 

Peel 

tonic ;    gr.  xv 

din,  etc. 

Tincture  of  Cinchona,  and  Compound 

(IGm.) 

Tincture  of  Gentian 

Sweet  Orange 

Stimulant ;    gr. 

Volatile  oil,  hesperi- 

Tincture 

Peel 

xv  (1  Gm.) 

din,  etc. 

Oil  of  Orange 

Flavoring 

CioHi* 

Compound  Spirit 

Peel 

Lemon  Peel 

Flavoring 

Volatile  oil,  hespcri- 

din 
Citric  acid,  water,  etc. 

Tincture 

Lemon  Juice 

Refrigerant  ; 

f5i(.'?0Cc.) 

Oil  of  Lemon 

Flavoring 

Aromatic    Spirit    of   Ammonia,    Com 

pound  Spirit  of  Orange 
Fluidextract 

Ruchu 

Diuretic ;       gr. 

Volatile  oil,  dio.sphe- 

XXX  (2Gm.) 

nol,  resin,  mucilage, 
rutin 

Pilocarpus 

Sialagogue;  gr. 
XXX  (2Gm!) 

Volatile  oil,   pilocar- 

Fluidextract 

pine,  jaborine 

Xanthoxylum 

Alterative  ;   gr. 
XXX  (2  Gm.) 

Acrid  green  oil,  resin 

Fluidextract 

Oil  of  Santal 

Stimulant; 
inviii(0.5Cc.) 

Santalol,  CisHa.O 
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Family  and 
Ofiicial  Name 


Botanical  Name 


Synonym 


Sapindaces 

tiuarana 

Scrophulariaces 

Digitalis 


Leptandra 

Simarubaceae 

Quassia 

Solanaces 

Belladonnae  Folia 


Belladonnae  Ra- 
dix 

Capsicum 

Hyoscyamus 

Scopola 

Stramonium 

Sterculiacea: 

Oleum  Theobro- 
matis 

Styraceae 

Benzoinum 

Thymeleaces 

Mezereum 

Ulmacese 

Ulmus 

Umbelliferee 

Anisum 

Asafcetida 

Carum 

Conium 

Coriandrum 

Fneniculum 

Oleum  Anisi 


Oleum  Cari 
Oleum  f'orinnilri 

Olcura  Fceniculi 

Sumbu'. 


I'nullinia  Cupana 

D.  purpurea 

Veronica  virginica 

Picrasma  excelsa,   or 
Quassia  amara 

Atropa  B. 

Atropa  B. 

C.  fastigiatum 

H.  niger 

Scopola  Carniolica 

Datura  Stramonium 

Theobroma  Cacao 


Styrax  Benzoin  and 
other  species 

Daphne  M.,  and 
others 

U.  fulva 


Pimpinella  A. 

Ferula  foetida 

C.  Carvi 

C.  maculatum 

C.  sativum 

F.  vulgare 

Pimpinella  Anisum  or 
from  lllicium  Ve- 
rum(  Fam.  Magnoii- 
aceo;) 

Carum  Carvi 

Coriandniiii  unliviim 

Finniciiluiii  vnl;;Mre 

Undetermined 


Foxglove 
Culver's  Root 
Bitter  Wood 


Cayenne  Pep- 
per 

Henbane 


Butter  of 
Cacao,  Cacao 
Butter 


Slippery  Elm 


Poison    Hem- 
lock 

Coriander 
Seed 


I'art  ueed,  or 
Deticription 


Musk-root 


Dried  paste 
from  crushed 
seeds 

Leaves 


Rhizome  and 
root 

Wood 

Leaves 

Root 

Dried,  ripe  fruit 


Leaves  and 

flowering  tops 
Rhizome 

Leaves 


Fixed  oil 

Balsamic  resin 

Bark 

Inner  bark 

Fruit 

(lum-resin 

Dried  fruit 

Full  grown,  but 

unripe  fruit 
Dried,  ripe  fruit 

Dried,  nearly 

ripe  fruit 
Volatile  oil 

Volatile  oil 
Volatile  oil 

Volatile  oil 


Rhizome  and 
root 


Habitat 


Northern  and 
Western  Brazil 

Europe 

North  Amerioa 

Jamaica 


Central  and 
Southern  Eu- 
rope 

Central  and 
Southern  Eu- 
rope 

Tropical  America 


Europe  and  Asia 
Europe  and  Asia 
Asia,  nat. 

South  America 

Sumatra 

Europe 

North  America 

Asia,  cult. 

Persia 

Central  and  West- 
ern Asia,  cult. 
Europe,  nat. 

Europe,  cult. 

Southern  Europcs 
cult. 


Asia 
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English  Name 

Medical  Prop- 
erties, Du8e 

Principal  Constituents 

Official  Preparations  in  lipavy  type  ;  those 
into  which  tlie  drug  enters,  iu  lioman  tj-pe 

Guarana 

Stimulant ;    gr. 
XXX  (2  Gm.) 

Caffeine,  saponin 

Fluidextract 

Digitalis 

Cardiac  stimu- 

Digitalin, resin,  pec- 

Fluidextract, Infusion,  Tincture 

lant  ;         gr.  i 

tin 

(0.065  Gni.) 

Leptandra 

Alterative ;    gr. 

Leptandrin,  resin, 

Fluidextract 

XV  (1  Gm.) 

saponin,  tannin 

Quassia 

Tonic  ;    gr.  viii 

Mucilage,  resin, 

Extract,  Fluidextract,  Tincture 

(0.5  Gm.) 

picrasmin 

Belladonna 

Sedative  ;    gr.  i 

Atropine,  hyoscya- 

Extract,  Tincture 

Leaves 

(0.065  Gm.) 

mine,  belladonnine 

Belladonna 

Sedative;   gr.  i 

Atropine,  hyoscya- 

Fluidextract 

Root 

(0.065  Gm.) 

mine,  belladonnine 

Capsicum 

Stimulant ;  gr.  i 

Capsaicin,  fixed  oil. 

Fluidextract,  Oleoresin,  Tincture, 

(0.065  Gm.) 

capsicine 

Pills  of  Podophyllum,  Belladonna, 
and  Capsicum 

Hyoscyamus 

Narcotic ;       gr. 

Ilyoscyamine,      byo- 

Fluidextract,  Tincture 

iv  (0.25  Gm.) 

scine 

Scopola 

Sedative ;  gr.  i 

Atropine,  hyoscya- 

Fluidextract 

(0.065  Gm.) 

mine.  scopolamine 

Stramouium 

Narcotic ;    gr.  i 
(0.065  Gm.) 

Daturine,  mucilage 

Fluidextract,  Tincture 

Oil  of  Theo- 

Emollient 

Stearin,  palmitin. 

Suppositories 

broma 

olein 

Benzoin 

Stimulant ;    gr. 

Benzoic   acid,   cinna- 

Tincture,  Compound  Tincture,  Ben- 

.w  (1  Gm.) 

mic  acid 

zoinated  Lard 

Mezereum 

Sialagogue, 

Soft  acrid  resin, 

Fluidextract,  Compound  Fluidextract 

stimulant ;  gr. 

daphnin 

of  Sarsaparilla 

viii  (0.5  Gm.) 

Elm 

Deiiiulcent 

Mucilage 

Mucilage 

Anise 

Stimulant;    gr. 

Volatile  oil,  fixed  oil. 

viii  (0.5  Gm.) 

sugar 

Asafetida 

Nervine ;       gr. 

Volatile     oil,      gum- 

Emulsion,  Pills,  Tincture 

iv  (0.25  Gm.) 

resin,  ferulic  acid 

Caraway 

Stimulant;    gr. 

Volatile  oil,  resin, 

Compound  Tincture  of  Cardamom 

XV  (1  (Jm.) 

little  tannin 

Conium 

Sedative;       gr. 
iii  (0.2  Gm.) 

Fixed  oil,  coniine 

Fluidextract 

Coriander 

Stimulant;    gr. 

Volatile  oil,  fat,  mu- 

viii (0.5  Gm.) 

cilage 

Fennel 

Stimulant ;    gr. 

Volatile  and  fixed  oil, 

Compound  Infusion  of  Senna 

XV  (1  Gm.) 

sugar 

Oil  of  Anise 

Stimulant; 

Ciollio,  and  anethol. 

Water,  Spirit,  Compound   Spirit  of 

rt\iii  (0.2  Ce.) 

C10II12O 

Orange,  Caniphorateil  Tincture  of 
Oi)ium,  Troches  of  (ilycyrrhiza  and 
Opium,  Compound  Syrup  of  Sarsa- 
parilla 

Oil  of  Caraway 

Stimulant ; 

Carvene,  CioHio,  and 

Compound  Spirit  of  .Tiinipcr 

niiii(0.2Cc.) 

carvol,  C10II14O 

Oil  of  Corian- 

Stimulant; 

CioHisO 

Syrup  of  Senna,  Conipoun<l   Spirit  of 

der 

iniii  (0.2  Co.) 

Orange,  Confection  of  Senna 

l)il  of  Fennel 

Stimulant ; 

CioIIifl,  and  anethol, 

Water,  Compound  Si)irit  of  Juniper, 

niiii  (0.2  Cc.) 

C10U12O 

Compound  I'owilcr  of  Glycyrrbiza 

Sumbul 

Stimulant ;    gr. 

Volatile     oil,     resin, 

Fluidextract 

XXX  (2Gm.) 

valeric  acid 
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Tkmily  and 
OfflcUl  Name 


Valerianaces 

Valeriana 


Vitaces 

Vinum  Album 


Vinum  Rubrum 

Zinglberaceie 

Cardamomum 


Zingiber 

Zyeophyllacece 

Guaiacum 


Botanical  Name 


V.  officinalis 
Vitia  vinifera 
Vitis  vinifera 
Elettaria  repens 

Z.  officinale 


Q.    officinale   and    G. 
sanctum 


Synonym 


Guaiac  Resin 


Part  used,  or 
Description 


Rhizome  and 
roots 

Fermented 
juice  of  grapes 

Fermented 
juice  of  grapes, 
with  skins 

Dried,  nearly 
ripe  fruit 

Dried  rhisome 

Resin  of  wood 


Europe,  nat. 


Malabar,  cult. 


West  Indies, 
India 

West  Indies  and 
South  America 
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IngUth  Name 

Medical  Prop- 
erties, Dose 

Principal  Constituents 

Official  Preparations  in  heavy  type  ;  those 
into  which  the  drug  enters,  in  Roman  type 

Valerian 

Nervine;        er. 
XXX  (2  QmT) 

Valeric,  formic,  and 

Fluidextract,    Tincture,    Ammoni- 

acetic  acids 

ated  Tincture 

White  Wine 

Stimulant 

Alcohol,  bouquet,  etc. 

Wines  of  Antimony,  Colchicum  Seed, 
Ergot,  Iron,  Ipecac  and  Opium,  and 
Bitter  Wine  of  Iron 

Red  Wine 

Stimulant 

Alcohol,  bouquet,  etc. 

Wine  of  Coca 

Cardamom 

Stimulant ;    gr. 

Volatile  oil,  fixed  oil 

Tincture,     Compound      Tincture, 

XV  (1  Gm.) 

Aromatic  Powder,  Tincture  of  Rhu- 
barb, Compound  Tincture  of  Gentian, 
Compound  Extract  of  C'olocynth 

Ginger 

Stimulant ;    gr. 

Volatile  oil,  gingerol. 

Fluidextract,  Oleoresin,  Tincture, 

XV  (1  Gm.) 

resin 

Compound  Powder  of  Rhubarb,  Aro- 
matic Powder 

Quaiac 

Antirheumatic ; 

Guaiaretic  acid,  guai- 

Tincture,  Ammoniated  Tincture 

gr.  xv(l  Gm.) 

aconic  acid,  guaiacic 
acid,  guaiac  yellow 

CHAPTER    LXI 
PRODUCTS   FROM    ANIMAL   SUBSTANCES 

The  animal  produetvS  of  pliarniaceutieal  interest  are  not  numerous, 
but  some  of  them  are  very  important.  Their  chemical  composition  is 
not  very  well  understood. 

Proteids  or  tissue  forming  substances  are  universally  found  in  ani- 
mal and  vegetable  bodies, — indeed,  are  essential  to  all  living  organ- 
isms. In  their  chemical  composition  nitrogen  is  always  a  constituent, 
together  with  carbon,  hydrogen,  and  oxygen,  and  often  small  quanti- 
ties of  sulphur,  phosphorus,  and  iron.  Very  little  is  definitely 
known  of  the  exact  composition  of  the  i^roteid  compounds.  They 
are  usually  colloids  and  uncrystallizable,  varying  in  their  solubilities 
in  aqueous  liquids.  Some  of  the  proteids  are  soluble  in  water,  but 
they  are  nearly  all  insoluble  in  alcohol ;  all  are  insoluble  in  ether, 
chloroform,  petroleum  benzin,  and  carbon  disulphide.  They  are  de- 
composed by  the  mineral  acids  and  strong  caustic  alkaliCvS.  Solutions 
of  proteids  are  hevorotatory.  They  are  generally  coagulated  by  heat, 
and  on  exposure  to  air,  heat,  and  moisture  they  decompose,  under- 
going putrefncUon.  Ptomaines  or  cadaveric  alkaloids  are  intensely 
poisonous.  They  are  produced  when  animal  substances  are  subjected 
to  putrefaction  or  fermentative  i^rocesses.  Tliey  have  an  alkaline  re- 
action, forming  salts  like  the  alkaloids,  and  maybe  volatiU^  or  fixed, 
fluid  or  solid,  crystalline  or  amorphous.  Some  ])t()maines  are  taste- 
less and  odorless,  others  have  an  intens<'ly  bitter  tasle  and  an  aromatic 
odor.  The  toxic  alkaloids  from  animal  excretions  liave  been  given 
the  name  of  Jeucomaines ;  nitrogenous  poisonous  substances  derived 
from  animal  tissues  which  are  not  alkaloids  are  termed  toxalbumins  or 
cdbumoHcs. 

The  animal  products  of  interest  in  pharmacy  are  grouped  acx;ord- 
ing  to  the  clatis  to  which  they  belong,  as  follows:  1.  IVrammalia. 
2.  Pisces.  3.  Aves.  4.  Insecta.  5.  lU'ptilia.  (5.  Annelida.  There 
are  no  official  products  from  the  third,  fifth,  or  sixth  classes. 

Official  Products  derived  from  the  Class  Mammalia 

ADEPS.  U.S.    Lard 

The  jircjiarci]  internal  fat  of  the  alxloTnoii  of  the  liog  {Siix  Kcrofn,  var.  (iomrsfims 
(Jray),  i)nrilie(l  hy  wa.shin),',  iiieltiii^;,  and  straining.  It  should  be  kept  in  weil- 
doHed  ve.s,sel,s  iini)erviouH  to  fat,  in  a  cool  place. 

Preparation — The  adipose  matter  adhering  to  the  ki<lneys,  mesen- 
tery, and  omenta  in  of  the  hog  is  the  usual  source  of  the  best  lard. 
This,   after  careful  removal  of  the  meml)ranes  and  adliering  flesh, 
should  be  cut  into  small  pieces,  malaxated  with  successive  portions 
1000 
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of  cold  water  until  this  remains  clear,  and  then  heated  moderately,  in 
a  tinned  iron  or  copper  vessel,  over  a  slow  fire,  until  tlie  melted  fat 
becomes  perfectly  clear  and  anhydrous.  La.stly,  it  is  to  be  strained 
into  earthen  pots,  being  occa«ionally  stirred  as  it  cools ;  the  pots  should 
be  securely  covered  with  waxed  or  varnished  i)aper,  or  the  hird 
protected  from  the  air  by  pouring  over  it  a  thin  layer  of  melted 
paraffin,  and  kept  in  a  cool,  dry  cellar. 

The  purification  of  lard,  l)y  which  the  ''odor  of  the  pig"  is  sepa- 
rated, is  attended  with  coiisidcrable  labor.  In  France  this  is  an 
industry  by  itself,  large  ([uaiititics  of  purified  lard  being  used  in 
making  pomades  (see  page  804).  The  process  usually  consists  in 
spreading  the  lard,  which  has  been  heated  with  a  little  powdered 
alum,  strained,  and  cooled,  upon  an  inclined  slate  or  marble  slab  so 
arranged  that  a  stream  of  water  can  trickle  on  it.  While  the  water 
is  running,  the  lard  is  thoroughly  worked  with  a  spatula,  stirrer,  or 
muUer,  so  that  a  fresh  surface  is  continually  exposed  to  the  action  of 
the  water.  This  tedious  process  is  continued  until  the  lard  is  covi- 
pletely  washed  and  deodorized. 

Official  Description. — A  soft,  white,  unctuous  solid. 

Odor  and  Taste. — Faint  odor  free  from  ranciilitv  ;  bland  taste. 

Specific  Gravity.— About  0.917  at  25°  C.  (77°  ¥.),  and  about  0.904  at  40°  C.  (104°  F.),  water 

at  25°  C.  (77°  F.)  taken  as  the  standard. 
Solubility. —  Water.     Insoluble. 
Alcohol.     Very  slightly. 

Other  solvents.     Readily  in  ether,  chloroform,  carbon  disulphide,  or  petroleum  benzin. 
Test  for  identity.— It  melts  at  38°  to  40°  C.  (100.4°  to  104°  F.)  to  a  perfectly  clear  liquid, 

which  is  colorless  in  thin  liiycrs  and  from  which  an  aqueous  layer  should  not  separate. 
Impurities  and  Tests  for  Impurities. — Alkalies.     Distilled  water  boiled  with  Lard  should 
not  acquire  an  alkaline  reaction. 
Chlorides.     A  portion  of  the  water,  when  filtered,  acidulated  with  nitric  acid  and  treated 
with   silver   nitrate   T.S.,   should   not   yield  a  white   precipitate   soluble  in  ammonia 
water. 
Limit  of  free  fatty  acids.     If  10  Gm.  of  Lard  be  dissolved  in  chloroform,  and  the  solution 
mixcil  with  10  Cc.  of  alcohol  and  1  drop  of  phenolphthalein  T.S.,  it  should  not  require 
more  than  0.2  Cc.  of  normal  potiissium  hydro.xidc  V.S.  to  produce  a  pink  tint  after 
strongly  shaking. 
More  than  ahoiit  5  percent,  of  cotton  seed  fats.     If  5  Cc.  of  melted  and  filtered  Lard  be, 
while  warm,  intimately  mixed  by  agitation  in  a  test-tube  with  5  (V.  of  an  alcoholic  solu- 
tion of  silver  nitrate  (made  by  dissolving  0.1  ("im.  of  silver  nitrate  in  10  Cc.  of  alcohol, 
and  adding  2  drops  of  nitric  acid),  and  the  mixture  then  heated  for  five  minutes  in  a 
water-bath,  the  liquid  fat  should  not  acquire  a  reddish  or  brown  color,  nor  should  any 
dark  color  bo  produced  at  the  line  of  contact  of  the  Imt  liquids. 
Cotton  seed  oil  or  of  certain  other  fats.      If  2  Cc.  of  the  incited  and  filtcrcil  Lard  be  mixed 
in  a  test-tube  with  2  Cc.  of  equal  volumes  of  amyl  alcohol  and  carbon  disulphide  contain- 
ing 1   percent,  of  sulphur  in  solution,  and  the  test-tube  be  immersed  to  one-third  or 
one-half  its  depth  in  boiling  salt  water,  no  reddish  color  should  develop  in  from  ten  to 
fifteen  minutes. 

Lard,  like  most  animal  fats  and  oils,  consists  of  stearin,  palmitin, 
and  olein,  its  consistence,  when  ])ure,  de])eiuling  hugely  ui)on  the 
relative  proportion  of  theses  ])i'in('iples  ;  olein,  lu'liig  tlu'  li(|uid  i)iin- 
ciple,  can  readily  be  separated  from  the  other  two  by  snhjecting  lard 
in  cold  weather  to  strong  pressure,  when  the  olein  {hinl  oil)  is  ])re.s.sed 
out,  the  solid  residue  (stearin)  being  used  for  various  i)ui-poses,  ])ar- 
ticularly  for  the  manufacture  of  candles. 

Uses — Lard  is  used  in  pharmacy  principally  as  a  base  for  oint- 
ments ;  it  needs  protection  fi-om  raneidity,  however.  (See  Adeps 
Benzoinatus. )  It  is  used  offieially  in  the  i)reparation  of  ben/.oinated 
lard,  cantharides  cerate,  rosin  cerate,  ointment  of  mercuric  nitrate, 
iodoform  ointment,  and  tar  ointment. 
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ADEPS  BENZOINATUS.  U.S.    Benzoinated   Lard 

Metric  Old  form 

•Lard.. 1000  Qm.  16  oz.  av. 

Benzoin,  in  coarse  powder 20  Qm.  140  grains 

Add  the  Benzoin  to  the  Lard  and  mix  thoroughly  ;  then  melt  the 
Lard  by  means  of  a  water-bath,  and,  stirring  frequently,  continue  the 
heat  for  two  hours,  covering  the  vessel  and  not  allowing  the  tempera- 
ture to  rise  above  60°  C.  (140°  F. ).  Lastly,  strain  the  liquid  through 
muslin  and  stir  occasionally  while  it  cools. 

When  Benzoinated  Lard  is  to  be  kept  or  used  during  warm  weather, 
5  percent,  (or  more,  if  necessary)  of  the  Lard  should  be  replaced  by 
WTiite  Wax. 

Certain  balsamic  substances,  when  digested  with  lard  or  fats,  have 
the  property  of  preventing  or  retarding  rancidity  ;  benzoin  is  most 
frequently  used  for  this  purpose.  The  temperature  at  which  it  is 
digested  should  not  exceed  60°  C.  (140°  F. ),  or  the  agreeable  vanilla- 
like odor  of  the  benzoin  will  be  dissipated.  A  specially  selected  ben- 
zoin, called  vanilla-benzoin,  is  preferably  used,  and  small  amounts  of 
vanillin  have  sometimes  been  added  to  increase  the  delicacy  of  the 
odor.  The  method  of  adding  tincture  of  benzoin  to  cold  lard  does 
not  produce  as  good  a  product,  for  it  is  darker  in  color,  less  fragrant, 
and  sometimes  acts  as  an  irritant  when  applied  in  certain  skin  dis- 
eases. Benzoinated  Lard  is  used  in  the  following  official  ointments  : 
belladonna,  chrysarobin,  mercurial,  iodine,  potassium  iodide,  stra- 
monium, veratrine,  and  zinc  oxide. 

OLEUM  ADIPIS.  U.S.     Lard  Oil 
A  fixed  oil  expressed  from  lard  at  a  low  temperature. 

Preparation. — This  oil,  which  consists  principally  of  olein,  is  made 
by  exposing  lard  to  a  low  temperature  and  then  pressing  it  power- 
fully in  an  hydraulic  press. 

As  found  in  commerce,  it  is  almost  invariably  adulterated  with  paraffin 
oil.  As  it  is  largely  employed  as  a  lubricating  oil,  this  admixture  is 
not  particularly  injurious,  but  if  it  is  to  be  used  as  a  vehicle  for 
citrine  ointment,  ;is  in  the  U.  S.  P.  1890,  the  presence  of  paraffin  oil 
prevents  sol idi fication. 

Official  Description. — A  colorless  or  pale  yellow,  oily  liquid. 

Odor  and  Taste. — I'oi-uliar  odor  ;  Mund  tnsto. 

Specific  Gravity.— O.'.in.'j  to  O.Oi.^)  nt.  2.')"  ('.  (77°  F.). 

Solubility. —  Atrohol.     Almost  insoluble  in  cold  alcohol  and  only  sliKhfly  soluble  in  boilinf;  al- 
cohol. 
Oihrr  milvrniK.     Ea.sily  soluble  in  ether,  chloroform,  benzene,  and  carbon  disulphide. 

Tests  for  Identity. — At  a  temperature  a  little  below  10°  C.  (50°  F.)  it  usually  commences  to 
dciioHil  n  white,  L'rnnular  fiit.  and  at  or  near  0°  V.  {?,2°  F.)  it  forms  a  solid  white  mass. 

hnpuritics  and  Tests  for  Impurities.— .Vrxv  thitn  nlmui  ,5  permit.  <>/  rotton  terti  oil.  If  5  Cc. 
of  theOil  be  tlmroughly  shaken  in  a  test-tuhe  with  5  Cc.  of  an  alcoholic  solution  of  silver 
nitrate  (made  tiy  dissolvinj;  0.1  (Jm.  of  silver  nitrate  in  10  Vc.  of  alcohol,  and  addinj;  2 
drops  of  nitric  aci<l),  and  the  mixture  heated  for  about  five  minutes  on  a  water-bath,  the 
Oil  should  remain  nearly  or  quite  colorless,  not  acquiring  a  reddish  or  brown  color. 
Mineritl  n\h.  The  Oil  shouM  be  completely  saponifiahle  with  alcoholic  potas.''ium  hydrox- 
ide T.S.  an<i  the  resulting  soap  should  be  completely  soluble  in  water,  without  separation 
of  an  oily  layer. 
Cotton  Krril  oil  or  of  rrrlnin  othrr  fnt».  If  2  Cc.  of  Lard  Oil  be  mixed  in  a  test-tube  with 
2  Cc.  of  equal  volumes  of  amyl  alcohol  and  carbon  disulphide  containing  1  percent,  of 
sulphur  in  solution,  and  the  test  tube  be  immersed  to  one-third  or  one  half  its  depth  in 
boiling  salt  water,  no  reddish  color  should  develop  in  from  ten  to  fifteen  minutes. 
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Lard  Oil  saponified  by  alcoholic  potassium  hydroxide  T.S.  should  show  a  saponification 
value  of  195  to  197  (see  U.  S.  P.  Test  No.  99,  Chap.  LXII). 

If  0.3  Gm.  of  Lard  Oil  be  dissolved  in  10  Cc.  of  chloroform,  in  a  2.50  Cc.  bottle  or  flask,  an<l 
25  Cc.  of  a  mixture  of  equal  volumes  of  alcoholic  iodine  T.S.  and  alcoholic  mercuric  chlo- 
ride T.S.  added,  and  if,  after  standing  for  four  hours  protected  from  the  light,  20  Cc.  of 
potassium  iodide  T.S.  be  added,  and  the  mixture  diluted  with  60  Cc.  of  water,  on  titrating 
the  excess  of  iodine  with  tenth-normal  sodium  thiosulphate  V.S.,  an  iodine  value  of  not 
less  than  56  nor  more  than  74  should  be  obtained  (see  U.  S.  P.  Test  No.  51,  Chap.  LXII). 

Uses. — Lard  oil  is  used  as  an  emollient  and  for  softening  cerates 
and  ointments. 

ADEPS  LAN/C.  U.S.    Wool-Fat 
The  purified  fat  of  the  wool  of  sheep  ( Orwt  aries  Linn6),  freed  from  water. 

Preparation. — This  substance,  to  which  the  name  of  anhydrous 
lanoline  is  applied,  is  made  by  a  patented  process,  which  consists 
essentially  of  puiifying  the  fatty  matter  obtained  from  the  wool  of 
the  sheep  (sui7it),  by  repeated  treatment  with  diluted  solution  of 
sodium  hydroxide  and  washing  with  water,  in  a  centrifugal  machine. 
Wool-fat  differs  from  hydrous  wool-fat  in  containing  no  water.  It  con- 
sists mainly  of  cholesterin  and  isocholesterin,  C2eH430H,  but  other  alco- 
hols are  present  associated  with  esters. 

Official  Description. — A  light-yellowish,  tenacious,  unctuous  ma«8. 
Odor,  Taste,  and  Reaction. — Slight,  peculiar  odor. 
Solubility. —  Water.     Insoluble  in,  iut  miscible  with,  large  quantities. 
Alcohol.     Sparingly  in  cold,  more  soluble  in  hot  alcohol. 
Other  solvents.     Readily  in  ether  and  chloroform. 
Tests  for  Identity.— Wool-Fat  melts  at  about  40°C.  (104°  F.),  and  at  a  higher  temperature 
vaporizes,  the  vapor  igniting  and  burning  with  a  luminous,  sooty  flame. 
The  solution  of  Wool-Fat  in  chloroform  (1  in  50),  when  poured  upon  the  surface  of  concen- 
trated sulphuric  acid,  gradually  develops  a  deep  brownish-red  color  at  the  line  of  contact 
of  the  layers. 
Impurities  and  Tests  for  Impurities. — Freedom  from  alltalies.     When  Wool-Fat  is  incin- 
erated it  should  leave  not  more  than  0.3  percent,  of  ash,  which  should  not  show  an  alka- 
line reaction  to  litmus  paper. 
Free  alkalies.     If  2  Gm.  of  Wool-Fat  be  dissolved  in  10  Cc.  of  ether,  and  2  drops  of  phe- 

nolphthalcin  T.S.  added,  a  colorless  liquid  should  be  obtained. 
Free  fatty  acids.     The  above  liquid,  on  the  addition  of  1  drop  of  normal  potassium  hydrox- 
ide V.S.,  should  develop  a  deep  red  color. 
Chlorides.     If  1  Gm.  of  Wool-Fat  be  boiled  with  20  Cc.  of  alcohol,  and  the  solution  fil- 
tered after  cooling,  the  filtrate  should  not  be  rendered  turbid  by  the  addition  of  an  alco- 
holic solution  of  silver  nitrate  (1  in  20). 
Organic  nitrogenous  matter.     If  10  (}m.  of  Wool-Fat  be  heated  with  50  Cc.  of  water  on  a 
bath  of  boiling  water   until  completely  fused,  the   lower  aqueous    layer,  when  filtered 
through  a  well-wetted  filter,  should  not  yield  glycerin  on  evaporation,  and  when  boiled 
with  potassium  hydroxide  T.S.  it  should  not  give  off  vapors  of  ammonia. 

Uses. — "Wool-fat  is  used  in  the  cerate  of  lead  subacetate  ;  hydrous 
wool-fat  is  more  frequently  used. 


ADEPS   LAN/E   HYDROSUS.  U.S.    Hydrous  Wool-Fat 

The  purified  fat  of  the  wool  of  sheep  ( Oris  aries  Linn^) ,  mixed  with  not  more 
than  30  percent,  of  water. 

Preparation. — Hydrous  wool -fat  is  made  by  incorporating  about 
30  percent,  of  water  with  anhydrous  wool- fat. 

Official  Description. — A  yellowish-white,  or  nearly  white,  ointment-like  mtms. 

Odor  and  Reaction. — Slight,  peculiar  odor.  With  ether  or  chloroform  it  yields  turbid  solu- 
tions which  are  neutral  to  moistened  litmus  paper. 

Solubility.^  Water.  Insoluble  in  water,  but  miscible  with  twice  its  weight  of  the  latter,  with- 
out losing  its  ointuient-like  character. 
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Tests  for  Identity. — Hydrous  'Wool-Fnt  luclts  at  about40°  C.  (104°  F. ),  and  separates  into  an 
upper  oily  and  a  lower  aqueous  laj'er.  When  heated  on  a  water-bath,  with  stirrinj?  until 
it  ceases  to  lose  weight,  there  should  remain  not  less  than  70  percent,  of  a  residue,  which 
is  transparent  when  melted,  and  when  cold  remains  as  a  yellowish,  tenacious,  unctuous 
mass,  completely  soluble  in  ether  or  chloroform,  and  only  sparingly  soluble  in  alcohol. 
If  Hydrous  Wool-Fat  be  thus  deprived  of  water,  it  should  respond  to  the  tests  given 
under  Adepa  Lanoe. 

Uses. — This  substance  is  used  largely  as  a  vehicle  for  oiiitments, 
for  which  it  is  admirably  adapted,  on  account  of  the  facility  with 
which  it  is  absorbed  by  the  skin.  It  is  used  officially  in  the  prepara- 
tion of  merciu'ial  plaster,  and  in  the  following  ointmeuty  :  belladonna, 
ainmoniated  mercury,  yellow  mercuric  oxide,  red  mercuric  oxide,  and 
stramonium. 

SEVUM  PR/CPARATUM.  U.S.    Prepared  5uet 

[Sevum,  Pharm.  1890] 

The  internal  fat  of  the  abdomen  of  the  sheep  ( Ovin  aries  Linn^) ,  purified  by  melt- 
ing and  straining. 

Prepared  Suet  should  be  kept  in  vvell-closed  vessels  impervious  to  fat.  It  should 
not  be  used  after  it  has  become  rancid. 

Preparation. — Prepared  Suet  is  made  by  a  process  similar  to  that 

for  lard.     (SeeAdeps. ) 

Official  Description. — A  white,  solid  fat. 

Odor,  Taste,  and  Reaction. — Nearly  inodorous  ;  bland  taste  when  fresh,  but  becoming 
rancid  on  jtrolonged  e.xposure  to  the  air.  An  alcoholic  solution  is  neutral  or  has  only 
a  slightly  acid  reaction  upon  litmus  paper  moistened  with  alcohol. 

Solubility. —  Wutu:     Insoluble. 

A/ro/iol.     Insoluble  in  cold  alcohol  ;  soluble  in  44  parts  of  boiling  alcohol. 
Other  solvents.     Soluble  in   about  60  parts  of  ether,  and   slowly  in   2  parts  of  petroleum 
benzin.     From  its  solution  in  the  latter,  when   kept  in  a  stoppered  flask,  it  slowly  sepa- 
rates in  a  crystalline  form  on  standing. 

Test  for  Identity.— Prepared  Suet  melts  between  45°  and  50°  C.  (113°  and  122°  F.),  and 
congeals  between  37°  and  40°  C.  (98.0°  and  104°  F.). 

Uses. — Prepared  suet  is  firmer  than  lard,  owing  to  its  containing  a 
larger  proportion  of  stearin.  It  is  used  in  making  compound  rosin 
cerate  and  mercurial  ointment. 

QELATINUM.  U.S.    Gelatin 

The  purified  air-dried  product  of  the  hvdrolysis  of  certain  animal  tissues,  aa 
skin,  ligaments,  and  bones,  by  treatment  with  boiling  water. 

Preparation — Gelatin  is  made  by  boiling  animal  substances  in 
water  ;  the  strained  liquid  is  evaporated  and  dried  ;  when  not  puri- 
fied it  is  termed  f/Iue.  If,  however,  tlie  solution  is  ])i(>parcd  by  boiling 
selected,  fresh  animal  substances,  clarifying,  fillciing,  evaporating, 
until  a. jelly  is  produced,  then  cutting  this  into  pieces  and  drying  it 
on  nets,  it  constitutes  gelatin.  The  sheets  may  be  cut  into  thin  pieces 
to  form  shred  gelatin. 

Official  Description. — An  nmorphou."",  more  or  less  transparent  .lolid,  usually  shredded  or  in 
thin  sheets  ;  colorlcsM  or  with  a  slight  yellowish  tint.     Unalterable  in  the  air  when  dry, 
but  putrefying  rai)idly  when  moist  or  in  solution. 
Odor  and  Taste. —  Inodorous,  and  having  a  slight,  characteristic,  almost  insipid  taste. 
Solubility. —  Wnirr.     rnsoliibic  in  <'old  water,  but  swells  and  softens  when  immersed  in  it, 
gradually  absorbing  from  5  to  10  times  its  weight  of  water;  soluble  in  boiling  water. 
M.„h„l.     "Insoluble. 

Other  solvents.     Soluble  in  acetic  acid  and  glycerin  ;  insoluble  in  ether,  chloroforra,  ber- 
lene,  carbon  disulphide,  and  fixed  and  volatile  oils. 
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rests  for  Identity. — AVlicn  ini-incratiMl,  (ielatin  is  decoinposeil,  leaving  a  slight  Uiinerul  resi- 
due, wliicli  should  not  exceed  2  pendent,  of  the  original  weight. 
Gelatin  is  insoluble  in  eold  water,  but  .swells  and  softens  when  immersed  in  it,  gradually 

absorbing  from  5  to  10  times  its  weight  of  water. 
When  dissolved  in  boiling  water  (1  in  50),  it  should  solidify  upon   cooling,  and  forui  a 

transparent  jelly. 
An  aqueous  solution  of  Gelatin  (1  in  5000)  is  at  once  rendered  turbid  on  the  addition  of 

tannic  acid  T.S.,  the  precipitate  being  insoluble  in  the  presence  of  an   excess  of  the 

reagent. 
Gelatin  is  precipitated  from  its  aqueous  solution  by  mercuric  chloride  T.S.  in  excess;  it  is 

not  precipitated  by  a  solution  of  alum,  by  ferric  chloride  T.S.,  or  by  lead  acetate  T.S. 
If  potassium  dichromate  T.S.  be  added  to  a  solution  of  Gelatin  in  hot  water,  the  jelly 

which  forms  on  cooling  becomes  insoluble  in  warm  water  after  exposure  to  light. 

Uses. — Gelatin  is  largely  used  in  pharmacy  to  coat  pills  and  form 
capsules  and  as  a  vehicle  for  suppositories. 

Official  Preparation 

Gelatinum  Glycerinatum     Made  by  macerating  100  Urn.  of  gelatin,  in  enough  water  to  cover  it, 
Glycerinated  Gelatin  during  one  hour,  pouring  olf  excess  of  water,  draining,  and  then 

dissolving  the  gelatin  in  100  (iui.  of  glycerin  with  the  aid  of  a 
gentle  heat,  and  continuing  the  evaporation  until  the  product 
weighs  200  (jlm.  (See  page  1244).  Used  as  a  vehicle  in  making 
suppositories. 

PEPSINUM.   U.S.     Pepsin 

A  proteolytic  ferment  or  enzyme,  obtained  from  the  glandular  layer  of  the 
fresh  stomach  of  the  hog  (Sns  sn-ofa,  var.  (/(Diit'stlni.s  iyrny),  and  proved  to  be  capa- 
ble, when  assayed  by  the  process  given  below,  of  digesting  not  les.s  than  3000 
times  its  own  weight  of  freshly  coagulated  and  disintegrated  egg  albumin. 

If  it  is  desired  to  use  a  diluent  for  reducing  Pepsin  of  a  higher  digestive  power 
to  that  required  by  the  Pharmacopoeia,  sugar  of  milk  should  be  employed  for  this 
purpose. 

Preparation. — Pepsin  is  largely  made  by  the  following  process  of 
Prof.  Schefifer.  The  mucous  membrane  of  hogs'  stomachs  is  macer- 
ated in  water  acidulated  with  hydrochloric  acid  for  several  days,  with 
frequent  stirring.  The  strained  liquid,  if  not  clear,  is  clarified  by 
allowing  it  to  stand  for  twenty-fotir  hoiii's,  and  decanting.  iSodium 
chloride  is  then  thoroughly  mixed  with  it.  After  several  hours  tiie 
floating  pepsin  is  skimmed  from  the  snrface  and  put  on  a  cotton  cloth 
to  drain,  and  finally  is  submitted  to  strong  jiressure  to  get  rid  of  the 
saline  solution.  This  pepsin,  when  air-dried,  is  very  tough,  parch- 
ment-like or  leathery,  varying  in  color  from  a  dim  straw-yellow  to  a 
brownish-yellow.  Purified  pepsin,  or  scaJe  liepsin,  is  made  by  redis- 
solving  the  pepsin  in  acidulated  water  and  precipitating  as  before, 
immersing  the  product  when  perfectly  dry  in  pine  water  for  a  short 
time,  after  which  it  is  rapidly  dried,  and  is  in  the  foi-m  of  yellowish 
scales.  It  is  sometimes  i)repared  in  smaller  scales  and  calle(l  f/rioinlur 
pepsin.  When  in  this  scaled  form  pepsin  is  very  soluble,  and  analysis 
has  shown  the  presence  of  as  much  as  12  to  14  percent,  of  free  hydro- 
chloric acid. 

An  insoluble  pepsin  freed  from  acid  is  also  largely  used  for  dispen- 
sing in  powders  and  capsules,  a«  it  is  not  hygroscopic  it  can  be  dis- 
pensed without  becoming  moist. 

Official  Description. — Lustrous  white,  pale  yellow  or  yellowish,  transparent  or  translucent 

scales  (ir  grains,  or  n  fine  white  or  cream-colored  amorphous  powder.     If  should  bo  not 

more  than  slitrlifly  hygroscopic. 
Odor,  Taste,  and  Reaction. — Free  from  any  offensive  odor,  and  having  a  slightly  acid  or 

saline  taste.    Pepsin  usually  has  a  slightly  acid  reaction  ;  it  may  bo  neutral,  but  should 

never  be  alkaline. 
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Solubility. —  Water.  Soluble,  or  almost  entirely  soluble,  in  about  60  parts  of  water,  tha  solu- 
tion having  more  or  less  opalescence  ;  more  soluble  in  water  acidulated  with  hydrochlorio 
acid. 

Alcohol.     Insoluble. 

Other  tolvents.  Insoluble  in  ether  or  chloroform. 
Tests  for  Identity. — Pepsin,  when  in  solution,  is  incompatible  with  alkalies,  alkaline  earths, 
or  alkali  carbonates.  The  presence  of  hydrochloric  acid  of  greater  strength  than  0.5  per- 
cent, inhibits  and  rapidly  destroys  its  proteolytic  activity.  Its  solution  is  precipitated 
by  the  salts  of  many  heavy  metals,  and  by  tannic  acid  or  gallic  acid.  Pepsin  and  pan- 
creatin  in  solution  are  incompatible  with  one  another ;  if  the  solution  be  neutral  or  alka- 
line, the  pancreatin  gradually  destroys  the  Pepsin,  and  if  acid  the  Pepsin  destroys  the 
pancreatin. 

On  heating  a  solution  of  Pepsin  in  acidulated  water  to  100°  C.  (212°  F.)  it  becomes  milky, 
or  yields  a  light  flocculent  precipitate,  and  loses  all  proteolytic  power  ;  in  a  dry  state  it 
is  not  injured  if  subjected  to  the  above  temperature.  The  activity  of  Pepsin  in  solution 
is  destroyed  by  temperatures  exceeding  70°  C.  (158°  F.). 

Assay  of  Pepsin 

Pepsin 0.1  Qm. 

Egg  Albumin,  boiled  and  disintegrated 10.0  Qm. 

Diluted  Hydrochloric  Acid, 

Distilled  Water,  each,  a  sufficient  quantity 

Mix  9  Cc.  of  diluted  hydrochloric  acid  with  291  Cc.  of  distilled  water,  and  dissolve  the 
Pepsin  in  150  Cc.  of  the  acid  liquid.  Immerse  a  hen's  egg,  which  should  be  fre.sh,  dur- 
ing fifteen  minutes  in  boiling  water ;  remove  the  pellicle  and  all  of  the  yolk  ;  rub  the 
white,  coagulated  albumin  through  a  clean  No.  40  sieve.  Reject  the  first  portion  that 
passes  through  the  sieve,  and  place  10  Gm.  of  the  succeeding  portion  in  a  wide-mouthed 
bottle  of  100  Cc.  capacity.  Add  20  Cc.  of  the  acid  liquid,  and  with  the  aid  of  a  glass 
rod  tipped  with  cork  or  black  rubber  tubing,  completely  disintegrate  the  albumin  ;  then 
rinse  the  rod  with  16  Cc.  more  of  the  acid  liquid  and  add  6  Cc.  of  the  solution  of  Pepsin. 
Cork  the  bottle  securely,  invert  it  three  times,  and  place  it  in  a  water-bath  that  has  pre- 
viously been  regulated  to  maintain  a  temperature  of  62°  C.  (125.6°  F. ).  Keep  it  at  this 
temperature  for  two  and  one-half  hours,  agitating  every  ten  minutes  by  inverting  the 
bottle  once.  Then  remove  it  from  the  water-bath,  add  50  Co.  of  cold  distilled  water, 
transfer  the  mixture  to  a  narrow  graduated  cylinder,  and  allow  it  to  stand  for  half  an 
hour.     The  deposit  of  undissolved  albumin  should  not  then  measure  more  than  1  Cc. 

The  relative  proteolytic  power  of  Pepsin  stronger  or  weaker  than  that  just  described  may 
be  determined  by  ascertaining  through  repeated  trials  the  quantity  of  the  above  Pepsin 
solution  required  to  digest,  under  the  prescribed  conditions,  10  (4m.  of  boiled  and  disin- 
tegrated egg  albumin.  Divide  15,000  by  this  quantity  expressed  in  Cc.  to  ascertain  how 
many  parts  of  egg  albumin  one  part  of  the  Pepsin  will  digest. 

Uses. — Pepsin  is  used  to  aid  the  digestion  of  food,  and  is  given  in 
dyspepsia,  in  doses  of  three  to  thirty  grains  (0.2  to  2  Gm.). 

PANCREATINUM.  U.S.     Pancreatin 

A  mixttare  of  the  enzymes  naturally  existinpj  in  the  pancreas  of  warm-blooded 
animal.s,  usually  obtained  from  the  fresh  pancreas  of  the  hop  {Stis  ncrofa,  var. 
dnmeaticus  Gray),  or  the  ox  {Bos  tanriis  Linnc),  and  consisting  principally  of  aray- 
lopsin,  myopsin,  trypsin,  and  steapsin,  and  provecl  to  be  capable,  when  a,«.«ayed  by 
the  process  given  below,  of  converting  not  less  than  L'n  times  its  own  weight  of 
starch  into  substances  soluble  in  water. 

Preparation. — Paiicreaf  in  isnia(l('l)y  cnftiiijxtlio  fro.sh  pancreas  into 
small  i»ic(t\s,  kneading  thoroughly  with  wa<cr,  straining  the  liquid, 
and  then  filtering;  an  equal  volume  of  alcohol  is  added  to  the  filtrate 
and  tlu;  ])recipitate  is  dried  and  i)owdere(l.  Pancreatin  digests 
albnminoids  and  converts  starch  into  glucose.  It  decomposes  fats, 
converting  tliein  into  fatty  acids  and  glycerin.  Prolonged  contact 
with  mineral  acids  renders  it  inert. 

official  OcBcrlption. — A  crenm-colorod,  amorphous  powder. 

Odor  and  Taste.— Faint,  peculiar,  not  unpleasant  mlor  ;  .somewhat  meat-like  ta-ste. 
Solubility. —  W'/Hrr.     Slowly  and  containing  not  more  than  10  percent,  of  substances  insoluble 
in  tbis  solvent. 
Alcohol.     Insoluble. 
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Tests  for  Identity. — Pancreatin  dif^eatB  albuminoids  and  converts  starch  into  sugar,  dextrin, 
or  maltose;  it  exhibits  its  peculiar  activities  in  neutral,  faintly  alkaline,  and  faintly 
acid  media ;  more  than  traces  of  mineral  acids  or  large  amounts  of  alkalies  render  it 
inert.  Alkali  carbonates  exert  slight  inhibitory  power  upon  Pancreatin.  The  digestive 
power  of  Pancreatin  is  injured  by  contact  with  pepsin  in  solution. 
If  0.28  Gm.  of  Pancreatin  and  1.5  dm.  of  sodium  bicarbonate  be  added  to  100  Cc.  of  tepid 
water  contained  in  a  flask,  and  if  400  Cc.  of  fresh  cows'  milk,  which  has  been  previously 
heated  to  38°  C.  (100.4°  F.),  be  then  added,  and  the  temperature  of  the  mixture  main- 
tained at  this  point  for  thirty  minutes,  the  milk  should  be  so  completely  peptonized 
that,  if  a  small  portion  of  it  he  transferred  to  a  test-tube,  diluted  with  three  times  its 
volume  of  water,  and  mixed  with  some  nitric  acid,  no  coagulation  should  occur. 

Assay  of  Pancreatin 

Pancreatin 0.3  Gm. 

Starch,  dry  and  in  fine  powder      7.5  Qm. 

Distilled  Water, 

Tenth-normal  Iodine  V.S.,  each,  a  suflBcient  quantity 

Introduce  the  starch  into  a  flask,  add  200  Cc.  of  distilled  water,  and  boil  until  a  translu- 
cent mixture  results.  Cool  the  resulting  paste  to  40.5°  C.  (105°  F.),  and  add  to  it  the 
Pancreatin,  previously  dissolved  in  about  10  Cc.  of  distilled  water  at  40.5  C.  (105°  F.). 
Shake  the  flask  well,  maintaining  the  temperature  of  the  mixture  at  40.5°  C.  (105°  F.) 
during  five  minutes  ;  at  the  end  of  this  time  all  of  the  starch  should  be  converted  into 
substances  soluble  in  water,  and  a  thin  liquid  be  produced.  Mix  2  drops  of  tenth-normal 
iodine  V.S.  with  60  Cc.  of  distilled  water,  and  add  to  it  4  drops  of  the  warm  converted 
starch  solution  ;  no  color  should  result,  or,  at  most,  a  wine-red  color,  showing  the  pres- 
ence of  dextrin  and  maltose.  The  appearance  of  a  blue  or  purple  color  indicates  the 
presence  of  unconverted  starch  and  that  the  Pancreatin  is  below  the  standard, — i.e.,  that 
of  converting  not  less  than  25  times  its  own  weight  of  starch  into  substances  soluble  in 
water. 

Uses. — Pancreatin  is  used  to  aid  digestion.  It  should  not  be  given 
in  combination  with  acids  ;  weak  alkalies  assist  its  action.  The  doae 
is  from  five  to  ten  grains  (0.3  to  0.6  Gm.). 


QLANDUL/C  SUPRARENALES  SICC/C.  U.S.    Desiccated  Suprarenal 

Glands 

The  suprarenal  glands  of  the  sheep  ( Ovis  aries  Linn6)  or  ox  {Bos  tanrus  Linn^), 
freed  from  fat,  and  cleaned,  dried,  and  powdered. 

Preparation. — The  suprarenal  glands,  as  the  name  indicates,  are 
attached  to  the  upper  portion  of  the  kidneys  of  most  animals.  The 
glands  should  be  thoroughly  cleaned  before  drying  and  powdering. 
The  active  constituent  may  be  extracted  by  hot  water,  and  the  fil- 
tered solution  may  be  preserved  by  the  addition  of  a  small  quantity 
of  boric  acid.  Epinephrine,  C9H13O3N,  was  discovered  by  Dr.  John 
J.  Abel ;  adrenaline,  separated  by  Takamine,  is  said  to  have  the  com- 
position CioHigNOa  ;  miprarenine,  according  to  Fiirth,  has  the  com- 
position CoHigNOa.  All  of  these  principles  are  alkaloidal,  and, 
if  pure,  crystalline.     They  are  nearly  identical  in  medical  properties. 

Official  Description. — A  light,  yellowish-brown,  amorphous  powder. 

Odor. — Slight,  characteristic  odor. 

Solubility.—  Water.     Partially  soluble. 

Tests  for  Identity. — One  part  of  Dessicated  Suprarenal  Glands  represents  approximately  6 

parts  of  fresh  glands,  free  from  fat. 
Upon  incineration  it  should  not  yield  more  than  7  percent,  of  ash. 

If  0.5  Gm.  of  Desiccated  Suprarenal  Glands  be  macerated  with  25  Cc.  of  water  for  fif- 
teen minutes,  and  filtered,  the  filtrate  should  give  an  emerald-green  color  upon  the  addi- 
tion of  a  few  drops  of  ferric  chloride  T.S.     The  green  color  disappears  quite  rapidly. 

Uses. — Desiccated  suprarenal  glands  in  powder  is  used  in  Addi- 
son's disease,  and  solutions  have  been  employed  as  hfemostatica. 
Solutions  of  adrenaline,  epinephrine,  or  suprarenine,  protected  by  an 
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antiseptic,  are  largely  used.     Dose  of  the  dried  glands,  four  grains 
(0.25  Gm.). 

QLANDUL/E  THYROIDE/G  SICC/E.  U.S.     Desiccated  Thyroid  Glands 

The  tliyroid  glands  of  the  sheep  (Ouis  aries  Linne) ,  freed  from  fat,  and  cleaned, 
dried,  and  powdered. 

Preparation. — Selected  thyroid  glands  of  the  sheep  are  minced, 
dried,  treated  with  petroleum  benziu  to  remove  fat,  dried  again,  and 
powdered.     The  active  principle  is  thyroidin. 

Official  Description. — A  j'ellowish,  amorphous  powder,  containing  the  active  ingredient  of 

the  thyroid  tissue. 

Odor. — Slight,  peculiar  odor. 

Solubility.—  Water.     Partially  soluble. 

Tests  for  Identity. — One  part  of   Desiccated  Thyroid  Glands  represents  approximately  5 
parts  of  the  fresh  glands. 
Upon  incineration  it  should  yield  not  more  than  6  percent,  of  ash. 

If  1  Gm.  of  Desiccated  Thyroid  Glands  be  mi.ved  with  an  equal  weight  of  pure  sodium 
hydro.\ide  and  carefully  fused  in  a  silver  dish,  and  oxidized  by  adding  potassium  ni- 
trate while  fusing,  until  a  white  mass  remains,  and  if  the  fused  mass  be  dissolved  in  a 
small  quantity  of  water,  the  solution  treated  with  2  Gm.  of  sodium  nitrite,  acidified 
with  concentrated  nitric  aciil,  and  then  shaken  with  5  Cc.  of  chloroform,  a  decided  pink 
to  violet  coloration  should  be  imparted  to  the  latter  (presence  of  iodine  eompounih).  A 
cold  extract  of  Desiccated  Thyroid  Glands  treated  with  2  Gm.  of  sodium  nitrite  and 
acidified  with  strong  nitric  acid  should  not  give  the  iodine  test  on  shaking  with  chloro- 
form. 

Uses. — Desiccated  thyroid  glands  in  powder  is  used  in  myxcedema, 
for  which  it  may  be  said  to  be  almost  a  specific  ;  also  in  the  treat- 
ment of  cretinism.     Dose,  four  grains  (0.25  Gm. ). 

SERUM   ANTIDIPHTHERICUM.  U.  S.     Antidiphtheric  Serum 
Diphtheria  Antitoxin 

A  fluid  separated  from  the  coagulated  blood  of  a  horse  {Equns  CahaUiis  Linn6), 
immunized  through  the  inoculation  of  diphtheric  toxin.  It  should  be  kept  in 
sealed  glass  containers,  in  a  dark  place,  at  temperatures  between  4.5°  and  15°  C. 
(40°  and  59°  F.). 

Preparation. — Antidiphtheric  serum  is  made  by  first  injecting 
diphtlKM-ic  toxin  into  the  blood  of  a  healthy  horse  and,  after  recovery 
from  the  attack  of  dii)htheria,  repeating  tliis  several  times  until  it  is 
shown  that  the  animal  is  immune, — i.e.,  capable  of  resisting  success- 
fully the  effects  of  diphtheric  poison,  dne  to  the  accumulation  in  the 
blood  of  the  animal  of  the  antitoxic  principle.  The  jugular  vein  of 
the  horse  is  then  opened  and  a  quantity  of  the  blood  diawn  off ;  this  is 
allowed  to  stand  until  the  s(*rous  li(juid  separates  from  the  coagulum. 
The  serum  is  ]notecte<l  from  decom])osition  by  the  use  of  a  trace  of 
tricresol  or  otiicr  antisei)tic,  and  tlien  standardized.  The  antitoxic 
strength  of  the  serum  is  t<'.ste(l  to  <letei-inine  its  relative  strengtli  by  a 
physiological  assay,  and  the  United  States  Public  Health  an<l  Marine 
Hospital  Service  luus  adopted  a  standaid  of  stiength  which  is  recog- 
nized by  the  U.  8.  P.  (Sth  Rev. ).  The  physiological  test  is  con- 
ducted as  follows  :  A  numlxn*  of  guinea-pigs  of  known  body  weight 
are  simultaneously  injected  with  one  hundred  times  the  miniinuni 
deadly  dose  of  toxin  (the  ])ois(»nous  piinciple  of  diphtheria),  an<l  at 
at  the  same  tinu'  with  vaiying  (|uantities  of  the  antitoxin  serum  to 
be  tested.     From  the  result  the  strength  of  the  antitoxin  is  deter- 
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mined.  The  unit  strengtli  of  antitoxin  is  the  quantity  required  to 
save  the  life  of  a  guinea-pig  injected  with  one  hundred  times  the 
fatal  dose  of  the  toxin,  one  antitoxic  unit  exactly  neutralizing  one 
hundred  toxic  units. 

Official  Description. — A  yellowish  or  yellowish-brown,  transparent  or  slightly  turbid  liquid. 

Odor. — Odorles.s,  or  having  a  slight  odor  due  to  the  presence  of  the  antiseptic  used  as  a  pre- 
servative. 

Specific  Gravity.— 1.025  to  1.040  at  25°  C.  (77°  F.). 

Tests  for  Identity. — Antidiphtheric  Serum  gradually  loses  its  power,  the  loss  in  one  year 
varying  between  10  percent,  and  30  percent.  Each  container  should  be  furnished  with 
a  label  or  statement,  giving  the  strength  of  the  Antidiphtheric  Scrum,  expressed  in 
antitoxic  units,  the  name  and  percentage  by  volume  of  the  anti.-icptic  used  for  the 
preservation  of  the  liquid  (if  such  be  used),  the  date  when  the  Antidiphtheric  Serum 
was  last  tested,  and  the  date  beyond  which  it  will  not  have  the  strength  indicated  on  the 
label  or  statement. 

Standard  of  Strength. — The  standard  of  strength,  expressed  in  units  of  antitoxic  power, 
should  be  that  approved  or  established  by  the  United  States  Public  Health  and  Marine 
Hospital  Service. 

Uses. — Antidiphtheric  serum  is  used  in  diphtheria  by  hypodermic 
injection.  Dose,  3000  units  for  the  diphtheric  patient,  and  an  im- 
munizing dose  of  500  units  for  the  protection  of  well  persons  who 
have  been  subjected  to  the  contagion. 

MOSCHUS.  U.S.     Musk 

The  dried  secretion  from  the, preputial  follicles  of  Moschus  moscMferus  Linn6. 

Usually  in  irregular,  crumbly,  somewhat  unctuous  grains,  dark  reddish-brown, 
having  a  peculiar,  penetrating,  and  persistent  odor  and  a  bitterish  taste. 

About  10  to  12  percent,  of  Musk  is  soluble  in  alcohol,  the  solution  being  light 
brownish-yellow,  and  on  the  addition  of  water  becoming  slightly  turbid  ;  from  50 
to  75  percent,  is  soluble  in  water,  the  solution  being  deep  brown,  faintly  acid,  and 
strongly  odorous  ;  moisture  not  more  than  15  percent.,  and  ash  not  more  than  8 
percent. 

Musk  contains  cholesterin,  ammonia,  an  acid  principle,  wax,  fat, 
albuminous  and  gelatinous  principles,  and  an  odorous  matter  not  yet 
determined.  \Ylien  ignited  with  free  access  of  air,  musk  gives  oS  a 
peculiar,  somewhat  urinous  odor,  and  leaves  behind  not  more  than  8 
percent,  of  a  grayish  ;ush. 

Uses. — Musk  is  antispasmodic  and  stimulant.  It  is  used  in  the 
form  of  supi)ositories  as  a  stimulant  in  the  exhaustion  of  typhoid 
fever.     Dose,  four  to  lifteen  grains  (0.25  to  1  Gm. ). 

Official  Preparation 

Tinctura  Moschi  Made  by  macerating  5  (Jm.  of  musk  with  45  Cc.  of  water,  during  twenty- 

Tincture  of  Musk  four  hours,  adding  45  t'c.  of  alcohol,  macerating  for  six  days,  filtering, 
and  adding  sufficient  diluted  alcohol  to  make  100  Cc.  Dose,  thirty 
minims  to  two  iluidrachms  (2  to  8  Cc.) 

ACIDUM  LACTICUM.  U.S.     Lactic  Acid 

A  liquid  organic  acid,  c()m])osod  of  not  le.«s  than  75  percent.,  by  weight,  of  abso- 
lute Lactic  Acid  [CH3CHOH.COOH  =  89.37],  and  about  25  percent,  of  water. 

Preparation. — Lactic  acid  may  be  madf  fi-om  soiii-  milk,  (•he«»s«\ 
meat  juice,  lactiii,  and  from  many  \«'gt'tal)l('  jn-oducts.  Formerly  it 
was  obtained  from  cheesr,  and  owing  to  its  I'lctiucnl  occurrence  in  tlu"! 
decomposition  of  animal  ])rodncts  it  is  considered  here.  It  is  now 
most  conveniently  prepared  by  treating  caue  sugar  with  sulphuric 
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acid,  80  as  to  convert  it  into  invert  sugar,  then  adding  solution  of 
caustic  soda  and  heating  the  niixtur(^  until  it  ceases  to  precipitate 
Fehliug's  solution,  showing  the  absence  of  sugar.  Sulphuric  acid  is 
added,  and  the  sodium  sulphate  formed  is  crystallized  out,  an  addi- 
tion of  alcohol  causing  the  precipitation  of  the  remainder.  The 
alcoholic  liquid  contains  impure  lactic  acid  ;  one-half  of  it  is  heated 
and  zinc  carbonate  added  until  effervescence  ceases ;  the  other  half 
of  the  alcoholic  liquid  is  now  added  and  the  whole  allowed  to  cool. 
Zinc  lactate  crystallizes  out ;  this,  by  treatment  with  hydrogen  sul- 
phide, yields  zinc  sulphide,  lactic  acid  remaining  in  solution. 

Official  Description. — A  colorless,  syrupy  liquid,  absorbing  moisture  on  exposure  to  damp  air. 
Odor,  Taste,  and  Reaction. — Odorless ;  purely  acid  taste ;  acid  reaction. 
Specific  Gravity.— About  1.206  at  25°  C.  (77°  ¥.). 
Solubility. —  Wutc,-.     Freely  miscible. 

Alcohi)!.     Freely  misoible. 

Other  solreiita.     Freely  miscible  in  ether;  insoluble  in  chloroform,  petroleum  benzin,  or 
carbon  disulphide. 
Tests  for  Identity.— Ijactic  Acid  is  not  vaporized  by  a  heat  below  160°  C.  (320°  F.);  at  a 
higher  temperature  it  emits  inflammable  vapors,  and  is  finally  dissipated ;  5  Gm.,  after 
combustion,  should  not  leave  more  than  0.05  Gm.  of  fi.ved  residue. 

On  adding  some  potassium  permanganate  to  a  mi.\ture  of  equal  volumes  of  Lactic  and  sul- 
phuric acids,  anil  r;ontly  heating,  the  odor  of  aldehyde  will  become  perceptible. 
Impurities  and  Tests  for  Impurities. — Ijimit  «/  chloriiU.    Ten  Cc.  of  a  solution  of  the  Acid 
in  distilled  water  (1  in  100)  should  not  be  rendered  opalescent  by  1  Cc.  of  silver  nitrate 
T.S. 

Sufphate.  Ten  Cc.  of  an  aqueous  solution  (1  in  20)  should  remain  unaffected  by  the  addi- 
tion of  1  Cc.  of  barium  chloride  T.S. 

Sarcolactic  acid.     By  1  Cc.  of  copper  sulphate  T.S. 

Heavy  meuds.  Nor  should  it  respond  to  the  Time-Limit  Test  ior  heavy  metals  (see  U.  S.  P. 
Test  No.  121,  Chap.  LXII). 

Sitgara.  On  adding  a  few  drops  of  Lactic  Acid  to  10  Cc.  of  hot  alkaline  cupric  tartrate 
V.S.,  no  red  precipitate  should  bo  formed. 

Butyric  and  other  fatty  acids.  On  warming  Lactic  Acid,  the  odor  of  rancid  fat  should  not 
be  noticeable. 

Glycerin.  If  a  small  portion  of  the  Acid  be  heated  on  a  water-bath  with  an  e,\cess  of  zinc 
carbonate,  the  mixture  dried  at  100°  C.  (212°  F.),  and  then  extracted  with  absolute 
alcohol,  upon  evaporation  of  the  latter  no  sweet  residue  should  remain. 

Mure  than  traces  of  orf/ituic  impurities.  On  carefully  pouring  Lactic  Acid  upon  an  equal 
volume  of  colorless,  concentrated  sulphuric  acid  contained  in  a  clean  test-tube,  and  keep- 
ing the  tcinperiituro  at  or  below  15°  C.  (59°  F.),  no  dark-colored  zone  should  develop  at 
the  line  of  (contact  upon  standing  for  fifteen  minutes. 
Quantitative  Test.— If  5  Um.  of  Lactic  Acid  be  diluted  with  water  to  measure  50  Cc,  then 
44.7  Cc.  of  this  solution  should  require  for  coiajjlete  neutralization  at  boiling  temperature 
not  less  than  37.5  Cc.  of  normal  potassium  hydroxide  V.S.  (each  Cc.  corresponding  to  2 
percent,  of  absolute  Lactic  Acid),  plicnolphthalein  T.S.  being  used  as  indicator. 

Uses. — Lactic  acid  is  chiefly  used  to  form  the  lactates,  which  are 
believed  to  be  more  easily  jussimilated  than  most  salts.  It  is  rarely 
prescribed  alone,  but  may  be  given  in  doses  of  one-half  to  three 
fluidrachms  (2  to  12  Cc),  largely  diluted.  It  is  used  in  preparing 
syrup  of  calcium  lactophosphate. 

SACCHARUM   LACTIS.  U.S.    Sugar  of  Milk 

CigHaaOii    |    HaO  -^  3,'i7.48 

A  peculiar  crystalline  8uj;ar  obtained  from  the  whey  of  cows'  milk  by  evapora- 
tion, and  purified  by  recrystallization. 

Preparation. — Sugar  of  milk  is  prepared  by  the  addition  of  di- 
luted sulpluiric  acid  to  the  whey  of  cow's  milk,  and  by  subsequent 
evaporation  tlic  albiiniiiions  matter  is  coauulat*'!!  ;  tliis  is  filtered  out 
and  the  licpiid  s«'t  aside  to  crystallize.  Animal  charcoal  is  sometimes 
used  to  decolorize  the  solution. 
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Official  Description, — White,  hard,  crystalline  masses,  or  a  white  powder  feeling  gritty  on 

the  tongue  ;  permanent  in  the  air. 
Odor,  Taste,  and  Reaction. — Odorless  ;  faintly  sweet  taate ;  neutral  reaction. 
Solubility.—  Water.     In  4.79  i)iirts  at  26°  C.  (77^  F.),  and  in  1  part  of  boiling  water. 
Alcohol.     Insoluble  in  ab.«olute  alcohol. 
Other  folvetitn.     Insoluble  in  ether  or  chloroform. 
Tests  for  Identity. — Its  aqueous  solution  is  dextrogyrate.     On  incinerating  a  portion,  the 
percentage  of  ash  remaining  should  not  exceed  0.25  percent. 
On  adding  to  5  C'c.  of  a  hot,  saturated  aqueous  solution  of  Sugar  of  Milk  an  equal  volume 
of  sodium  hydroxide  T.S.,  and  gently  warming,  the  liquid  will  turn  yellow  and  finally 
brownish-red.     On  the  further  addition  of  a  few  drops  of  cupric  sulphate  T.S.,  a  brick- 
red  precipitate  will  appear. 
Impurities  and  Tests  for  Impurities. — Cane-sugar.     If  1  Gm.  of  Sugar  of  Milk  be  digested 
for  half  an  hour  with  10  Cc.  of  diluted  alcohol,  with  occasional  shaking,  and  the  liquid 
filtered,  the  filtrate  should  remain  clear  after  admixture  with  an  equal  volume  of  absolute 
alcohol,    and  this  liquid,  if  evaporateil  on  a  water-bath,  should  leave  not  more  than  0.03 
Gm.  of  residue  (absence  of  cane  sugar). 
Heavy  metaln.     An  aqueous  solution  of  Sugar  of  Milk  (1  in  20)  mixed  with  a  few  drops  of 
hydrochloric   acid    should   not  respond  to  the   Time-Limit  Test   for  heavy  metaU  (see 
U.  S.  P.  Test  No.  121,  Chap.  LXII). 
Starch.     If  1  Gm.  of  powdered  Sugar  of  Milk  be  boiled  for  five  minutes  with  50  Cc.  of 
distilled  water  and  the  solution  cooled,  no  blue  coloration  should  be  produced  upon  the 
addition  of  one  drop  of  iodine  T.vS. 

Uses. — Sugar  of  milk  is  a  useful  diluent,  aud  is  largely  used  in 
medicine  and  pharmacy.  The  hardness  of  the  crystals  is  of  great 
assistance  in  securing  thorough  admixture  of  the  ingredients  in  com- 
pound powders,  by  necessitating  prolonged  trituration. 

FEL  BOVIS.  U.S.    Oxgall 

The  fresh  bile  of  Bos  laurus  Linne. 

Oxgall  is  of  complex  chemical  composition,  the  most  imjwrtant 
constituents  being  the  sodium  salts  of  resinous  acids,  or  gall  acids, 
and  coloring  matters.  These  acids  are  as  follows  :  f/Jj/rochoIic  acid, 
C2eH43NOe,  UturoclioUc  acid,  €26^451^807,  htjoglycoclwlic  acid,  €371143 
NOe,    hyotaurocholic    acid,    C27H45NSOe,     and    chcnotaiirocliolic    acid, 

C29H4gIS  SOfl. 

Official  Description. — A  brownish-green  or  dark  green,  somewhat  viscid  liquid. 

Odor,  Taste,  and  Reaction. — A  peculiar,  unpleasant  odor,  and  a  disagreeable,  bitter  taste; 
neutral,  or  faintiv  alkaline  reaction. 

Specific  Gravity.— 1.015  to  1.025  at  25°  C.  (77°  F.). 

Test  for  Identity. — A  mixture  of  2  drops  of  Oxgall  and  10  Cc.  of  water,  when  treated,  first, 
with  a  drop  of  a  freshly  prepared  solution  of  1  part  of  sugar  in  4  parts  of  water,  and 
afterwards  with  sulphuric  acid,  cautiously  added,  until  the  precipitate  first  formed  is 
rodissolved,  gradually  acquires  a  brownish-red  color,  changing,  successively,  to  carmine, 
purple,  and  violet. 

Uses. — It  is  used  in  making  purified  oxgall. 

FEL   BOVIS   PURIFICATUM.  U.S.    Purified  Oxgall 

Mrtrir  Old  form 

•Oxgall 300  Cc.  .1  fl.  oz. 

Alcohol 100  Cc.  1  11.  01. 

Evaporate  the  Oxgall,  in  a  tared  porcelain  dish,  on  a  water-bath,  to 
about  100  Gm.  [old  form  1  oz.  av.],  then  add  to  it  the  Alcohol,  mix 
the  whole  thoroughly,  and  set  it  aside,  well  covered,  for  three  or  four 
days.  Then  decant  the  clear  solution,  filter  the  remainder,  and, 
having  mixed  the  liquids  and  distilled  off  the  alcohol,  evaporate  the 
residue  to  a  piliilar  consistence. 

The  addition  of  alcohol  is  to  separate  mucilaginous  matter. 
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Official  Description. — A  j-ellowish-green,  soft  solid. 

Odor  and  Taste. — Peculiar  odor,  and  a  partly  sweet  and  parth'  bitter  taste. 

Solubility. —  ]\'itter.     Very  soluble. 

Ah-iihiil.     Very  soluble. 
Tests  for  Identity. — A  solution  of  1  part  of  Purified  Oxgall  in  about  100  parts  of  water  be- 
haves toward  siigar  and  sulphuric  acid  in  the  same  manner  as  the  solution  mentioned 
under  Frl  /ion's. 
An    aqueous  .solution  of  Purified  Oxgall  should  be  clear,  and  should  remain  transparent 
upon  the  addition  of  an  equal  volume  of  alcohol  (evidence  of  proper  purification). 

Uses. — Oxgall  is  not  used  so  extensively  as  it  was  at  one  time.  It 
is  administered  with  the  intention  of  supplying  a  deficiency  of  bile 
in  the  intestines,  in  certain  indications.  Its  usefulness  is  questionable. 
The  dose  is  five  to  fifteen  grains  (0.3  to  1  Gm. ). 

CETACEUM.  U.S.    Spermaceti 

A  peculiar,  concrete,  fatty  sxiV)f;tance,  obtained  from  the  head  of  the  sperm 
whale,  Plvjseter  mncrocephalns  Linne. 

Preparation. — Spermaceti  is  made  by  the  forcible  expression  of  the 
oleaginous  compound  found  in  the  head  of  the  spcna  whale  to  sejia- 
rate  the  oleiu.     The  solid  fat  is  termed  cetin. 

Spermaceti  is  a  mixture  of  various  fats.  "VVhcu  recrystallized  from 
alcohol,  cei'm  is  obtained,  while  the  alcohol  on  evai)oralion  deposits  an 
oil,  cetin  clain,  which  when  saponified  yields  cetin  eJaic  acid,  an  acid 
resembling,  but  distinct  from,  oleic  acid.  The  cetin  which  crystalli/.es 
out  of  the  alcohol  is  essentially  cetyl  pahnitate,  Ci6H33(Ci6H3i(>2)- 
There  are  small  amounts  of  fats  containing  stearic  acid,  CigllgeOa, 
myristic  acid,  C14H28O,  and  lauro  stearic  acid,  C\2ll2402,  with  the 
alcohol  radicals  corresponding  to  these  acids. 

Official  Description. — White,  somewhat  translucent,  slightly  unctuous  masses  of  a  scaly, 
crystiilline  frncture  and  a  pearly  lustre.  It  becomes  yellowish  and  rancid  on  prolonged 
exposure  to  iiir. 

Odor,  Taste,  and  Reaction. — Very  faint  odor ;  bland,  mild  ta,stc;  neutral  reaction  in  alco- 
h()li<'  solutiiin. 

Specific  Gravity.— 0.9.''.o  to  0.944  at  25°  C.  (77°  F.) ;  0.842  at  100°  C.  (212°  F.). 

Solubility. —  ]\'iit<  r.     Insolublo. 

Alcnhdl.   Nearly  insoluble  in  cold  alcohol ;  soluble  in  about  50  parts  of  boiling  alcohol. 
Oihrr  HiilriiitK.     Soluble   in  ether,  chloroform,  carbon  disuljjhide,  fixed  and  volatile  oils; 
only  slifhtly  in  cold  petroleum  ben/in. 

Test  for  "Identity.— Meltinj;  point:     42°  to  50°  C.  (107.f.°  to  122°  V.). 

Impurity  and  Test. — Siraric  ndd.  If  1  Gm.  of  Spermaceti  be  bniled  with  1  Gm.  of  anhy- 
drous .sodiuiii  ciuhonate  and  50  Ce.  of  alcohol,  and  the  mixture  cooled  and  filtered,  tiic 
filtrate,  upon  being  supersaturated  with  acetic  acid,  may  become  turbid,  but  it  shouhl  not 
afford  a  precipitate. 

Uses. — Spermaceti  is  one  of  the  solid  fatty  snb.stanccs  employed  to 
give  consistency  to  cerates  and  ointments.  It  is  used  iu  the  well 
known  ointment  of  rose  water. 

Official  Products  of  the  Class  Pisces 
OLEUM  MORRHU/E.  U.  S.    Cod  Liver  Oil 

[Ol.KlM  .[KfORIS  A.SEI,Ll] 

A  fixeil  oil  obtained  from  the  fresh  livers  of  HndiiR  nwrrhun  Linnc'^and  of  other 
Hperie,s  of  dddux.  It  sliould  be  kept  in  a  cool  ].l;i(e,  in  well-stoppered  bottles, 
whirb  have  l)een  thoroufrhly  dried  before  filliiiK- 

Preparation. — The  best  incthod  <»|'  pi('|)aiiiig  cod  liver  oil  is  to 
heat  tlie  livers  in  a  wooden  tank   hy  im-ans  of  low  ]iressurc  stciim. 
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The  resultin<;  muss  is  euroftilly  drained, — the  livers  themselves  eon- 
ttiiuiug,  besides  oil,  a  coiisidciahic!  ])ortion  of  watery  fluid,  which 
paSvSes  off  with  it  in  tli<^  loiiii  of  emulsion  and  separates  on  standing. 
In  the  case  of  Die  linest  varieties,  the  oil,  whieh  is  made  only  in  the 
winter  months,  is  drawn  olf  by  taps  from  the  bottom  of  the  cookinj^ 
tank,  and  then  put  into  a  coolinjj;-  house  to  freeze.  The  solid  frozen 
mass  is  put  into  canvas  I)ajijs,  and  submitted,  while  at  a  low  tempera- 
ture, to  severe  pressure,  when^by  the  pure  oil  is  expressed.  This 
constitutes  the  light  oil  of  commerce. 

Cod  liver  oil  consists  chielly  of  olein.  Palmitiu  and  stearin  are 
present  in  small  proportions  ;  minute  traces  of  iodine,  chlorine,  bro- 
mine, i^hosphorus,  and  snlphur  aie  found,  but  these  are  not  in  suffi- 
cient quantity  to  have  any  nu'dicinal  eflect.  Kecent  investigators 
assert  that  cod  liver  oil  owes  its  virtues  to  the  alkaloids  aselline  and 
viorrhuine  associatc'd  with  mori'huic,  formic,  butyric,  and  phosphoric 
acids.  Preparations  are  upon  the  market  containing  these  substances 
and  free  from  any  of  tlie  oil  or  oily  constituents.  Very  valuable 
results  have  been  claimed  for  these  preparations.  An  alcoholic  ex- 
tract, mo)rhuol,  made  by  shaking  cod  liver  oil  with  alcohol  and  con- 
centrating the  product,  is  reported  to  have  active  ^'irtues. 

Official  Description. — A  pale  yellow,  thin,  oily  liciuid. 

Odor  and  Taste.— Peculiur,  slightly  fishy,  but  not  ninciJ  odor,  and  a  bland,  fishy  taste. 

Specific  Gravity.— 0.918  to  0.922  at  25°  C.  (77°  F.). 

Solubility. — A/cufiol.     Very  sli>rhtly  soluble. 

(Jilifi-  Koli-riiin.     Readily  soluble  in  ether,  chloroform,  or  carbon   disulphide  ;  also  in  2.5 
l)art3  of  Meet  it;  ether. 

Tests  for  Identity.— If  1  drop  of  the  Oil  be  dissolved  in  20  drops  of  chloroform  and  the  solu- 
tion shaken  with  1  drop  of  sulphuric  acid,  the  solution  will  acquire  a  violet-red  tint, 
rapidly  changing  to  rose-red  and,  finally,  brownish-yellow. 
If  a  gla.ss  rod  moistened  with  wuljihuric  acid  be  drawn  "through  a  few  drops  of  the  Oil,  on  a 

porcelain  pliite,  a  violet  color  will  be  produce<l. 
If  2  or  3  drops  of  fuming  nitric  acid  be  allowed  to  flow  alongside  of  10  or  15  drops  of  the 
Oil,  contained  in  a  watch-glass,  a  red  color  will  be  i)rodu(!ed  at  the  point  of  contact.  On 
stirring  the  mixture  with  a  glass  rod,  this  color  becomes  bright  rose-red,  soon  changing 
to  lemon-yellow  (distinction  from  *(?«/  oil,  which  shows  at  first  no  change  of  color,  and 
from  iithir  Jiuli  m'/n,  which  become  at  first  blue  and  afterwards  brown  and  yellow. 

Impurity  and  test.— A///«(V  <,//,■<■<■  fatty  ucldx.  Cod  Liver  Oil  shouM  be  only  very  slightly 
ai-id  to  blue  litmus  pajter  which  has  been  previously  moistened  with  alcohol. 

Saponification  Value. — Cod  Liver  Oil,  saponified  by  alcoholic  potassium  hydroxide  T.S. 
should  show  a  saponification  value  of  175  t..  1S5  (see  U.  S.  P.  Test  No.  99,  Chap.  LXII). 

Iodine  Absorption  Value.—  Ff  0.:5  (!m.  of  Cod  Liver  Oil  be  dissolved  in  10  Ce.  of  chloroform 
in  a  250  Cc  flnsk  or  holtlc,  and  25  Cc.  of  a  mixture  of  equal  volumes  of  alcoholic  iodine 
T.S.  and  alcoholic  iiiercuvic  chloriile  T.S.  addeit,  and  if,  after  standing  for  four  hours,  j)ro- 
tected  from  light,  20  ('<■.  of  potassiuiti  iodide  T.S.  be  introduced,  and  the  mixture  diluted 
with  50  Cc.  of  water,  on  titrating  the  excess  of  iodine  with  tenth-normal  sodium  thiosul- 
phate  V.S.,  an  iodine  value  of  not  less  than  140  nor  more  than  150  should  be  obtained 
(see  U.  S.  P.  Test  No.  51,  Chap.  LXII). 

Uses. — Cod  liver  oil  is  used  as  a  nutrient  and  alterative  in  wasting 

diseases,  notably  phthisis.     Dose,  one  to  four  tluidrachms  (4  to  KJ 

Cc). 

Official  Preparations 

Kmulsum  Olei  Morrhua>  Made  by  emulsifying  500  Ce.  of  cod  liver  oil  with  the  aid  of  125 

Emulsion  of  Cod  Liver  Oil         (im.  of  aeaeia,  100  Ce.  of  syruji,  anil  enough  water  to  make 

1000  Cc.  ;  4  Ce.  of  oil  of  gaultheria  having   been  adiled  a.s  it 

flavor  (see  page  31):!).      Dose,  two  lluiilraehms  fS  Ce.) 

Einulsiim  Olei  Morrhmo  Made  by  emulsifying  500  Ce.  of  coil  liver  nil  with  the  aid  of  125 

eum  llyii<ii)hosphitibus  (Jm.  of  acai'ia,  100  Ce.  of  syrup  and  enough  water,  in  which  10 

Emulsion  of  Cod  Liver  Oil         (!in.  <d"  eali-ium  hypophosphite  and  5  (Sm.  each  of  potassium 

with  llypophosphites  and  soilium  hy)io]dio.>iphite  have  been  dissolved,  to  make  1000 

Ce. ;  4  Ce.  of  oil  of  gaul.therift  being  addeil  as  a  flavor  (see 

page  303).     Dose,  two  tluidrachms  (8  Ce.) 
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Official  Products  of  the  Class  Insecta 
CANTHARIS.  U.S.    Cantharides 

[Blisteking  Flies    Spanish  Flies] 

The  beetle,  Cantharis  vemcatoiid  (Linn6)  De  Geer,  thoroughly  dried  at  a  tem- 
perature not  exceeding  40°  C.  (104°  F.). 

From  18  to  25  Mm.  long,  about  6  Mm.  broad  ;  flattish -cylindrical,  with  filiform 
antennae  ;  black  in  the  upper  part,  with  two  long  wing-sheaths,  and  ample  mem- 
branous, transparent,  brownish  wings  ;  elsewhere  of  a  shining  coppery-green  color  ; 
odor  strong  and  disagreeable  ;  taste  slight,  afterwards  acrid. 

The  powder  is  grayish-brown,  with  shining  green  particles,  and  contains  few 
or  no  hairs  ;  ash  not  more  than  8  percent. 

Cantharides  owe  their  blistering  properties  to  cantharidin,  C10H12O4. 
This  is  a  white  substance,  in  the  form  of  crystalline  scales,  of  a  shining 
micaceous  appearance,  inodorous,  tasteless,  almost  insoluble  in  water 
and  in  cold  alcohol,  but  soluble  in  ether,  chloroform,  benzene,  formic 
and  glacial  acetic  acids,  the  oils,  and  in  hot  alcohol,  which  deposits 
it  upon  cooling.  It  fuses  at  210°  C.  (410°  F.),  is  volatilizable  by 
heat  without  decomposition,  and  its  vapor  condenses  in  acicular  crys- 
tals. The  subliming  point  of  isolated  cantharidin  is  100°  C.  (212°  F. ), 
or  the  temperature  of  boiling  water.  Cantharidin  is  believed  to  be 
the  anhydride  of  cantharidic  acid.  The  latter  forms  definite  salts  with 
bases.  These  may  be  obtained  by  heating  cantharidin  with  alkaline 
solutions.  The  most  satisfactory  test  of  cantharidin  is  its  vesicating 
property. 

Uses. — Cantharides  are  aphrodisiac  and  poisonous.  When  applied 
externally  they  produce  vesication.    Dose,  one-half  grain  (0.03  Gm. ). 

Official  Preparations 

Ceratum  Cantharidis  320  Gm.  of  cantharides,  180  Gin.  of  yellow  wax,  180  Om.  of  rosin, 

Cantharides  Cerate  170  Gin.  of  lard,  and   150  (tin.  of  liquid  petrolntum.     Mi.x   the 

cantharides  with  the  liquid  petrolatum  and  set  it  aside  for  48 
hours,  then  add  it  to  the  wa.\,  rosin,  and  lard,  previously  melted 
and  .^trained  through  muslin,  and  keep  the  mixture  in  a  melted 
state  for  an  hour,  then  stir  until  cold.     (See  Cerata) 
Collodium  Cantbaridatum      (See  page  319) 

Cantharidal  Collodion 
Tinctura  Cantharidis  Made  by  percolating  Iflfl  Om.  of  powdered  cantharides  with  suffi- 

Tincture  of  Cantharides         cient  alcohol  to  make  1000  Cc.  (.see  page  347).     Dose,  three  to 
ten  minims  (0.2  to  0.6  Cu.) 


COCCUS.  U.S.    Cochineal 

Thedriorl  female  insect,  IWuiIococnis  card  (I.innt'')  Rurmeister. 

About  5  Min.  long,  somewhat  f>biong  and  angular  in  outline,  flat  and  concave 
beneath,  convex  above  ;  externally  ])urplisli-gray  or  jiurplish-black  ;  transversely 
wrinkled;  easily  pulverizable,  yielding  a  dark  red  jxiwder;  odor  faint;  taste 
slightly  bitter. 

The  coloring  matter  is  soluble  in  water,  alcohol,  or  anunonia  water,  slightly 
Holuble  in  ether,  insoluble  in  fixed  and  volatile  oils  ;  alkalies  change  the  color 
to  purple.     Ash  not  more  than  6  percent. 

Cochineal  owes  its  red  color  to  carminic  acid,  C^HieOio.  It  con- 
tains mucilage,  fat,  inorganic  salts,  etc.  Its  only  use  in  pharmacy  is 
to  im])art  a  liriglit  re*!  color  to  various  j)reparations,  like  compound 
tincture  of  cardamom,  elixirs,  etc. 
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CERA   FLAVA.  IS.    Yellow  Wax 

A  solid  substance  prepared  from  the  honey-comb  of  the  bee,  Apis  melUfera 
Linn^. 

Preparation. — Wax  is  now  known  to  ha  a  peculiar  .secretion  of 
bees.  Yellow  wax  is  obtained  on  the  la rjje  scale  Ijy  first  al)stractin^ 
the  honey  from  the  combs  by  shavinj^  off  the  ends  of  the  cells,  drain- 
ing, and  then  placing  them  in  centrifugals.  The  honey  is  rapidly 
whirled  out,  water  is  added,  and  tli(;  wax  is  thoroughly  and  quickly 
cleaned  ;  it  is  then  melted  and  strained  and  run  into  fiat  dishes  or 
moulds  to  cool  and  harden. 

Beeswax  is  a  mixture  of  three  different  substances,  which  may  be 
separated  from  one  another  by  alcohol, — viz.  :  1,  myririn,  insolul)le  in 
boiling  alcohol,  and  consisting  chiefly  of  myricyl  palmitate,  C'aoHei 
(CieH3i02),  which  is  a  compound  of  palmitic  acid,  CieH3202,  and 
myricyl  alcohol,  C30II62O  ;  2,  ceroiic  acid,  C27H54O2  (formerly  called 
ccrin  when  obtained  only  in  an  impure  state),  which  is  dissolved  by 
boiling  alcohol,  but  crystallizas  out  on  cooling ;  3,  cerolein,  which 
remains  dissolved  in  the  cold  alcoholic  liquid.  This  latter  is  prob- 
ably a  mixture  of  fatty  acids,  jus  indicated  by  its  acid  reaction  to 
litmus  paper. 

Official  Description. — A  yellowish  to  brownish-yellow  solid. 
Odor  and  Taste.     Agreeable,  honey-like  odor;  faint  balsamic  taste. 
Specific  Gravity.— 0.961  to  0.960  at25°  C.  (77°  F.). 
Solubility. —  Water.     Insoluble. 

Alcohol.     Sparingly  in  cold  alcohol ;  boiling  alcohol  dissolves  the  cerotic  acid  and  a  portion 

of  the  inyricin. 
Other  solvents.     Completely  in  ether,  chloroform,  and  in  fixed  and  volatile  oils  ;  partially 

in  cold  benzene  or  carbon  disulphide,  and  completelj'  in  these  liquids  at  a  temperature 

of  25°  to  30°  C.  (77°  to  86°  F.). 
Tests  for  identity.— Melting  point:  62°  to  64°  C.  (143.6°  to  147.2°  F.). 

It  is  somewhat  brittle  when  cold,  and  when   broken  jircsents  a  dull,  granular,  not  crj'.'tal- 

line  fracture.     Hy  the  heat  of  the  hand  it  becomes  pla.stic. 
Impurities  and  Tests  for  Impurities. — h'nis  or  fntiij  ii<i(ls,.Jiipa»  im-r,  or  rosin.     If  1  Gm. 

of  Yellow  Wax  be  boiled  for  half  an  hour  with  35  (V.  of  an   aqueous  solution  of  socliuiii 

hydroxide  (1  in  7),  the  volume  being  i)reservpd  by  the  occasional  addition  of  water,  the 

Wax  should  separate  on  cooling  without  rendering  the  liquid  opaque,  and  no  precipitate 

shoulii  be  produced  in  the  liquid,  alter  filtration    through  glass-wool  or  asbestos,  on  the 

addition  of  hydrochloric  acid. 
Soap.     Hyilrociiloric  acid  should  produce  no  precipitate  in  water  which  has  been  boile<i 

with  a  portion  of  the  Wax. 
Pnrnffin  or  cerrsin.      If  5  (;m.  of  Yellow  Wax   be  heated  in  a  flask  to  160°  C.  (320°  F.). 

for  fifteen  minutes,  with  25  Cc.  of  sulphuric  acid,  and  the  mixture  then   poured  into  a 

large  excess  of  water,  no  notable  amount  of  solid  substance  which  cannot  be  decomposed 

bv  sulphuric  iioid  on  further  treatment,  should  separate. 
Saponification  Value. — Yellow  Wax  snjtonified  by  alcoholic  potassium  hydroxide T.S.  should 

show  a  saponification  value  of  from  90  to  96  (see  U.  S.  P.  Test  No.  99,  Chap.  LXII). 

Uses. — Yellow  wax  is  an  ingredient  in  cantharides  cerate,  rosin 
cerate,  compound  rosin  cerate,  and  tar  ointment.  Its  use  is  chieily 
to  give  consistence  to  fatty  vehicles. 

CERA   ALBA.  U.  S.    White  Wax 

Yellow  Wax,  bleached. 

Preparation. — The  color  of  yellow  wax  is  discharged  by  exposing 
it  with  an  extended  surface  to  the  condtined  influence  of  air,  light, 
and  moisture.  The  process  of  bleaching  is  often  conducted  upon  a 
large  scale.  The  wax,  ])revionsly  melted,  is  made  to  fall  in  streams 
upon  a  revolving  cylinder  kept  constantly  wet,  upon  which    it   con- 
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cretes,  forming  thin  layers.  These,  having  been  removed,  are  spread 
upon  linen  cloths  stretched  on  frames,  and  exposed  to  the  air  and 
light,  care  being  taken  to  wet  and  occasionally  turn  them.  In  a  few 
days  they  are  partially  bleached  ;  but  to  deprive  the  wax  completely 
of  color  it  is  necessary  to  repeat  the  whole  process  once,  if  not 
oftener.  When  sufficiently  white,  it  is  melted  and  cast  into  small 
circular  cakes. 

official  Description. — A  yellowish-white  solid,  somewhat  translucent  in  thin  layers. 

Odor  and  Taste. —  Faint,  characteristic  odor;  nearly  tasteless. 

Specific  Qravity.— 0.9;')l)  to  0.9(;0  at  25°  ('.  (77°  F.). 

Tests  for  Identity.— Melting  point :  64°  to  05°  C.  (147.2°  to  149°  F.). 

In  other  respects  White  AV.ax  has  thechar.acteristics  of,  and  should  respond  to  the  reactions 
and  tests  given  under,  Cera  Flnva. 

Uses. — Wax  is  Uvsed  in  pharmacy  principally  to  give  consistence  to 
cerates  and  ointments.  It  is  used  officially  in  cerate,  camphor  ceratCj 
ointment,  and  ointment  of  rose  water. 


Class  Mammalia 

Aciduni  Butyricum, 

CiHsOa 

Uutyrie  Acid 
Ambra  Grisea 

Ambergris 

Argonin 

Sanguis 
IJlood 


Butyrum 
Butter 


Castoreum 
Castor 


Civctta 
Civet 


Collnrgolum 

Argentum  Crcdfi 
Kxtractuiii  ('amis 

Extract  of  iieef 

Fibrin 


Haemoglobin,  from 
fbe  blood  of  swine, 
•  'eoolIiooBNir.oSa 

F.(»,7 
From  dog's  blood, 
Ceae  H 1 026  N 1  fl4''^8 
Fe0i8B 
Htcmogallol 

Hii'tnoglobin,  (de- 
oxidized    by    py- 
rognllol) 
Heemol 


Unofficial  Animal  Products  and  Derivatives 

A  colorless  liquid,  having  a  disagreeable  odor  and  a  rancid  taste.  Den- 
sity, 0.973 

A  morbid  excretion  from  the  intestines  of  Physeter  macrocephalus,  found 
floating  on  the  sea.  It  is  friable  when  cold,  of  a  gray  or  brown-gray 
color.     It  contains  85  percent,  of  ambrein,  etc.     Used  in  jierfumery 

Silver-casein.  A  white  powder  containing  from  4  to  25  percent,  of  silver. 
Used  as  injection  in  2  to  5  percent,  solutions 

The  arterial  fluid  of  the  ox,  lios  tannic.  It  is  of  a  red  color,  opaque, 
and  has  a  peculiar  odor.  It  contains  78  percent,  of  water,  8  percent, 
of  albumen,  5  percent,  of  fibrin,  etc.  The  red  color  is  due  to  hitmo- 
glohin 

From  the  milk  of  the  cow,  /?<>»  tnunin.  Obtained  by  allowing  the  cream 
to  separate  from  the  milk,  collecting  and  churning.  A  soft,  yellow, 
neutral  substance,  of  a  pleasant,  sweet  odor  and  a  bland  taste.  It  con- 
tains .30  percent,  of  olein,  and  about  68  percent,  of  palmitin  and  stearin, 
etc. 

From  the  preputial  follicles  of  both  the  male  and  female  animals  Cimlnr 
Fiber.  The  follicles  occur  in  pairs,  arc  i)yriform,  of  a  brown  or  black- 
ish color,  a  peculiar  odor,  and  a  bitter,  acrid,  and  nauseous  taste.  It 
contains  a  volatile  oil,  and  from  15  to  40  percent,  of  a  bitterish,  resin- 
ous substance,  etc. 

An  odorous  substance  obtained  from  two  animals  of  the  genus  Viverrn 
which  inhabit  the  East  Indies.  It  is  semi-solid,  unctuous,  yellowish, 
becoming  brown  and  thicker  by  exposure  to  air;  of  a  very  strong, 
peculiar  odor,  and  a  bitterish,  acrid,  and  nauseous  taste.  It  contains 
volatile  oil,  and  resinous  and  other  matters.     Used  in  perfumery 

Colloidal  or  soluble  silver.    Dose,  one  to  two  grains  (0.065  to  0.1.1  Gm.) 

Prepared  by  subjecting  beef  contained  in  iron  cylinders  heated  by  steam 
to  a  temperature  of  220°  F.  for  several  hours,  collecting,  when  cool,  the 
solidified  juice,  and  ])reserving  it  in  well  closed  cans 

Obtained  when  bloocl  is  allowed  to  coagulate  or  is  whipped  with  a  bundle 
of  twigs.  It  is  at  first,  when  pure,  a  gelatinous  mass,  which  changes 
to  .1  white,  tenacious  iiiaterial,  consisting  of  minute  fibrils 

Useil  as  a  substitute  for  ir<in  in  the  treatment  of  autemia.  Dose,  one  and 
one-half  grains  (0.09  (im.) 


A  combination  of  iron  with  the  hirmoglobin  of  blood  ;  a  compound  which 
is  easily  assimilated.  In  the  form  of  an  insoluble  and  tasteless  red- 
brown  powder,  (liven  in  doses  of  four  to  eight  grains  (0.25  to  0.6  Gm.) 
for  anirmi.a,  convalescence,  etc. 

A  blot)d  preparation  containing  iron 
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Unofficial  Animal  Products  and  Derivatives— Continued 

Hyraceum  The  product  of  Hyrnx  capcnm'a,  an  animal  of  Southern  Africa.     It  ia 

found  on  the  ru;5j^cd  sides  of  inountain,«,  and  is  supposed  to  bo  the  ex- 
crement or  the  dried  urine  of  the  animal.  It  is  rather  hard,  tenacious, 
of  a  blacliish-brown  color,  and  of  a  taste  and  smell  similar  to  those  of 
castor 

Kefir  A  peculiar  fermented  milk,  having  all  the  virtues  of  Koumys 

Keratin  The  organic  basis  of  horny  tissues,  hair,  nails,  feathers,  epithelium,  etc. 

Used  for  coating  pills  so  a.s  to  enable  them  to  pass  through  the  acid 
juices  of  the  stomach  and  be  dissolved  in  the  alkaline  intestinal 
fluids 

Koumys  Prepare  by  dissolving  4  ounces  of  white  sugar  in  1  gallon  of  skimmed 

Kumys  milk  and  placing  in  bottles  of  the  capacity  of  1  quart  ;  add  2  ounces  of 

Koumiss  baker's  yeast,  or  a  cake  of  comjiresseil  yeast,  to  each  bottle,  cork  and  tie 

securely,  then  set  in  a  wiiriii  place  until  fermentation  is  well  underway  ; 
then  lay  the  bottles  on  their  sides  in  a  cool  cellar.  In  three  days  fer- 
mentation will  have  progressed  sufllciently  to  permit  the  koumys  to  be 
in  good  condition 

Lac  From  the  mammary  glands  of  the  cow.  Bos  tnurug.     It  is  a  white,  opaque 

Milk  liquid,  having  a  slight  odor  and  a  bland  and  sweet  tivste.     Sp.  gr.  1.0;iU. 

It  contains  85  percent,  of  water  and  about  15  percent,  of  solids 

Milk  Casein  The  most  abundant  of  the  albuminoids  obtained  from  milk  by  the  addi- 

tion of  rennet 

Neat's-foot  Oil  Prepared  by  boiling  the  feet  of  cattle,  deprived  of  their  hoofs,  with  water, 

removing  the  oil  which  rises  to  the  surface,  and  allowing  it  to  remain 
for  some  time  in  warm  water.     Used  for  softening  leather 

Paraglobulin  Obtained  from  blood  serum,  lymph,  chyle,  etc.     It  is  a  granular  sub- 

stance, gradually  becoming  more  compact 

Peptones  The  product  of  the  action  of  gastric  and  pancreatic  juices,  or  of  pepsin 

alone,  upon  albuminoids  during  the  process  of  digestion 

Ptomaines  Alkaloidal  substances  found  in  dead  bodies  or  decomposed  animal  matter, 

Cadaveric  alka-  as  choline,  iiittHcicriiie,  neurine,   (jadanine,  tetanine,   dimethylamine,  tri- 

loids  metln/htiin'nc,  trirtlnjlamine,  putrencine,  ciidiiverinf,  naprine,  neiiridine, 

collidijifj,  hydnx-ollidine,  parvolinc,  and  tyrotoxirou  {diabenzene) 

Ptyalin  A  fermentative  substance  occurring  in  saliva,  and  having  the  power  of 

converting  starch  into  de.xtrin 

Sodii  Choleas  Prepared  by  evaporating  fresh  oxgall  to  one-half,  and  precipitating  the 

Sodium  Choleate  slimy  and  coloring  matters  with  an  equal  bulk  of  alcohol,  treating  the 

filtrate  with  animal  charcoal,  distilling  off  the  alcohol,  and  washing 

the  residue  with  ether.     It  occurs  as  a  white,  sticky  mass,  having  a 

fenetrating   odor,   and   a   peculiar,  sweetish,   afterwards  bitter  taste. 
See  Fel  Bovis  Purificatum) 
A  hydragogue  diuretic.     Dose,  ten  grains  (0.6  Gm.)  every  six  hours 


Urea 

Carbamide, 

C0(l\H2)2 

Sperm  Oil 


Whale  Oil 

Porpoise  Oil 

Seal  Oil 
I>ugong  Oil 

Class  Pisces 

Eulachon  Oil 

Gaduol  (Morrhuol) 

Ichthyocolla 
Isinglass. 
U.  S.  P.  1890 
Menhaden  Oil 

Shark  Oil 

Skate  Oil 

Lipanin 


From  the  cranial  cavities  of  Phyietei-  macrocephnluK.     It  is  of  a  yellow  or 

brown-yellow  color.     Sp.  gr.  0.920.     On  cooling,  it  deposits  spermaceti 

and  stearin 
From  Bitluna  mysticetus.     It  has  a  peculiar  fishy  odor  and  unpleasant 

taste 
From  Dclphitiiia  Phoccenn.     Prepared  by  heating  the  belly-blubber  of  the 

porpoise.      It  is,  when  fresh,  of  a  pale  yellow  color 
From  Phorn  of  various  species 
From  Hdli'rore  JJiigntig.     Habitat,  waters  of  Eastern  .\ustralia.     This  oil 

is  generally  used  as  a  substitute  for  cod  liver  oil  in  .\ustralia. 

From    Thalek-hihyn  Pndfiriiii,  a  small   fish  found  on   the   Pacific  coast. 

This  oil  has  been  ])rop<)sed  as  a  substitute  for  cod  liver  oil 
Alcoholic  extr.act  of  cod  liver  oil.     Drownish-yellow,  oily  liquid  of  a  bitter, 

acrid  taste.     Used  like  cod  liver  oil.  prepared  in  wine  or  elixirs,  in 

doses  of  five  to  thirty  minims  (0..3  to  2  Cc.) 
The  swimming  bladder  of  Aripenncr  Hugo  Linnf,  and  of  other  species  of 

Acipcnscr  (order  Sturionen).   Used  in  making  isinglass  or  court  plaster 

From    Atom   Menhaden.     Habitat,    Atlantic   Coast.     Used    in   dressing 

leather 
From  the  liver  of  the  shark,  Sipiit/ln  Carrhnrlnfi,  and  other  species.     It  is 

of  a  light  yellow  color,  and  has  an  acrid  taste.     Sp.  gr.  (1.S70  to  0.880 
From  the  liver  of  A'o./ri  /iolis.      Ktiiploycd  largely  in  Franco  and  Belgium. 

It  is  of  a  bright  yellow  color.     Sj).  gr.  0.928 
A  mixture  of  100    i)arts  of  olivo  oil    and  6  parts  of  oleic  acid.      Used 

as  a  substitute  for  cod  liver  oil.     Dose,  one  to  four  fluidrachms  (4  to 

16  Cc.) 
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Unofficial  Animal  Products  and  Derivatives — Continued 


Class  Aves 

Albumin  Ovi 
Egg  Albumin 

Ferratin 
Ferric  Acid 
Albuminate 
Ingluvin 

Lecithin 

Distearin-Glycero- 
Phosphoric-Cho- 
lin  ester 
Protargol 


Vitellin 
Vitellus 

Yolk  of  Egg. 
U.  S.  P.  1890 

Class  Insecta 

Acidum  Formicum 
Formic  Acid 


Cobweb 


Blatta 
Cockroach 

Red  Ant 

Class  Reptilia 

Cro  talus 


Phynin 

Class  Annelida 

Jlirudo 
Leech 


It  exists  in  solution,  enclosed  in  a  net-work  of  delicate  membranes,  in 
the  white  of  eggs.  By  beating  the  white  of  eggs  and  spreading  it  upon 
glass  plates  to  dry,  a  dessicated  product  may  be  obtained 

A  reddish-brown,  odorless  and  tasteless  powder,  insoluble  in  water,  but 
soluble  in  slightly  alkaline  solutions.  It  contains  about  7  percent,  of 
iron,  and  is  given  in  eight-grain  (0.5  (>ra.)  doses 

From  the  gizzards  of  UalhiK  limikirn.  Prepared  by  a  process  similar  to 
that  employed  in  preparing  pepsin.  The  dried  and  powdered  gizzards 
are  often  used  as  digestives 

A  phosphated  substance,  prepared  from  the  yolk  of  egg,  in  the  form  of 
a  yellow,  waxy  mass,  soluble  in  alcohol  and  ether.  Used  as  a  nerve 
tonic  in  doses  of  one  to  two  grains  (0.065  to  0.125  Gm.) 

A  silver  compound  with  albumin  containing  about  8  percent,  of  silver.  It 
is  a  yellow  powder,  soluble  in  water,  a.stringent  and  bactericide  like 
silver  nitrate  but  not  caustic.  Used  in  J  to  2  percent,  solutions  for 
woumls  and  gonorrhoea 

It  exists  in  the  yolk  of  eggs.     Closely  resembles  fibrin 

The  yolk  of  the  egg  of  Gnfhts  Bnnkira,  var.  dumestico.  Temminck  (order 
Gallinse).     Used  as  an  emulsifying  agent  chieflj' 


Obtained  by  distilling  the  ant  (/'())■»)(>«  rufu).  It  is  a  colorless  liquid, 
having  a  pungent  odor,  and  produces  a  burning  sensation  when  applied 
to  the  skin.  Its  vapor  is  inflammable.  Used  for  neuralgic  and  rheu- 
matic pains 

The  web  of  Tcijoierin  domeHtirci.  It  has  been  recommended  in  phthisis 
and  chronic  interinittents,  but  is  most  useful  in  controlling  hemorrhage 
by  simply  applying  it  to  the  bleeding  surfaces 

The  inr^ect  Uhittn  orirntaUx,  about  one  inch  long,  oblong,  flat,  of  a 
reddish-black  color,  odor  very  disagreeable.  It  contains  fetid  oil,  ex- 
tractive antihydropin,  etc.     Used  as  a  diuretic 

The  insect  Formica  rii/ii.     It  contains  a  volatile  oil  and  formic  acid 

Prepared  from  the  venom  of  the  rattlesnake  {Crotnlun  horridtm).  While 
the  snake  is  under  chloroform  the  poison  contained  in  the  fang  is 
pressed  out  and  mixed  with  9  parts  of  glycerin.  Used  in  diphtheritic 
scarlatina 

From  the  glandular  secretion  and  dried  skin  of  the  toad  ( Bu/o  riridin 
and  //.  cinrrenii).     Similar  in  its  effects  to  digitalin 

From  StingnimifiK  nii  tHi-iii<i/ii<  and  .^.  offirinalix.  From  three  to  six  inches 
long,  smooth,  soft,  round,  tapering  at  the  ends,  composed  of  about  one 
hundred  rings  ;  of  a  blackish-green  color.     Used  for  local  depletion 
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Official  Name 

Part  us«l 

English  Name 

Official  Preparation 

Acidum  Lac- 

Lactic  Acid 

Syrup  of  Calcium  Lactophospbatc 

ticum 

Oleicum 

Oleic  Acid 

Ammonia  Liniment,  Oleate  of  Atropine, 
Oleate  of  Cocaine,  Oleate  of  Mercury, 
Oleate  of  tiuinine,  Oleate  of  Vera- 
trine 

Adeps 

Prepared  internal 

Liird 

Benzoinated  Lard,  Cantharides  Cerate, 

fat  from   the  ab- 

Kosin   Cerate,   Ointment    of    Mercuric 

domen     of     the 

Nitrate,  Iodoform   Ointment,  and  Tar 

hog 

Ointment 

Lanae 

Purified  fat  of  the 
wool  of  sheep 

Wool- Fat 

Cerate  of  Lead  Subacetate 

Lanse  Hydro- 

Purified  fat  of  the 

Hydrous 

Mercurial  Plaster,  Belladonna  Ointment, 

8US 

wool    of    sheep, 

Wool-Fat 

Ointment    of    Ammoniated    Mercury, 

containing      30 

Ointment    of  Yellow   Mercuric  Oxide, 

percent,   of  wa- 

Ointment of  Red  Mercuric  Oxide,  Stra- 

ter 

monium  Ointment 

Cantharis 

Entire  beetle 

Cantharides 

Cerate,  Cantharidal  Collodion,  Tinc- 
ture 

Carbo  Aniuialin 

Prepared  from 

Animal  Char- 

Purified Animal  Charcoal 

bone 

coal 

Cera  Alba 

Yellow  wax, 

White  Wax 

Cerate,  Camphor  Cerate,  Ointment,  Oint- 

bleached 

ment  of  Rose  Water 

Flava 

Prepared  concrete 

Yellow  Wax 

Cantharides  Cerate,    Rosin  Cerate,  Com- 

substance 

pound  Rosin  Cerate,  and  Tar  Ointment 

Cetaceuin 

Concrete  fatty 
substance 

Spermaceti 

Ointment  of  Rose  Water 

Fel  Bovis 

Fresh  bile 

Oxgall 

Purified  Oxgall 

Qelatinum 

Hydrolysis  of 
animal  tissues 

Gelatin 

Qlycerinated  Gelatin 

(Tlandulis  Su- 

Glands,  cleaned, 

Desiccated  Su- 

piarenalis 

dried,  and 

prarenal 

>    Sicca) 

powdered 

Glands 

Thyroidea) 

Glands,  cleaned, 

Desiccated 

Sicc^e 

dried,  and 

Thyroid 

powdered 

Glands 

Glycerinum 

Glycerin 

Glycerin  Suppositories,  and  in  many 
other  preparations  (see  page  1245) 

Mel 

Saccharine  secre- 
tion 

Honey 

Clarified  Honey 

Moschus 

Dried  secretion 

Musk 

Tincture 

Oleuiu  Adipis 

Fixed  oil 

Lard  Oil 

Morrhuiu 

Fixed  oil 

('od  Liver  Oil 

Emulsion  and  Emulsion  with  Hypo- 
phosphites 

Pancrcatinuiu 

Enzymes  from 
pancreas 

Pancreatiu 

Pepsinum 

Ferment  from 
fresh  stomach  of 
the  hog 

Pepsin 

Saccharum 

Sugar  of  Milk 

Extract    of    Nux    Vomica,    Extract   of 

Lactis 

Opium,  Extract  of  Quassia,  Pills  of 
Podophyllum,  Belladonna,  and  Capsi- 
cum, Powder  of  Ipecac  and  Opium, 
Trituration  of  Eluterin,  uud  Trit-ira- 
tions 

Serum  Antidiph- 

Serum  from 

Antidiphtheric 

thericum 

coagulated  blood 

Serum, 

of  the  horse 

DiphtheriTv 
Antitoxin 

Sevum  Praepa- 

Purified   internal 

Prepared  Suet 

Compou'nd  Rosin  Cerate  and    Mercurial 

ratum 

fat      from      the 
abdomen  of  the 

Ointment 

sheep 

CHAPTER    LXII 
PHARMACEUTICAL  TESTING 

A  KNOWLEDGE  of  the  methods  of  using  tests  with  the  view  of  iden- 
tifying or  ascertaining  the  amount  of  impurities  in  articles  of  the 
materia  medica,  is  now  demanded  of  the  pharmacist.  The  profes- 
sional chemist  can  no  longer  claim  the  exclusive  right  to  handle  the 
test  tube  and  the  burette,  for  the  ])rinciples  of  analysis,  so  far  as  they 
relate  to  medicinal  chemicals,  must  be  understood  by  the  jiractical 
pharmacist.  It  is  not  within  the  scope  of  this  work  to  enter  into  the 
minute  details  of  the  application  of  each  test,  the  many  excellent 
works  on  analysis  which  have  been  issued  within  the  last  five  years 
fully  supplying  all  needs  in  this  direction. 

The  introduction  of  many  new  tests  into  the  last  PharmacopcBia, 
however,  requiring  the  use  of  various  reagents  and  test  solutions, 
necessitates  a  brief  review  of  the  methods  employed  in  analysis,  with 
some  definitions  of  common  terms. 

Synthesis  and  Pharmacy  treat  of  tlu^  creation  or  preparation  of 
compounds  by  huUding  them  up  from  their  constituents.  Thus,  by 
heating  together  iodine  and  sulphur,  the  compound,  sulphur  iodide, 
is  made. 

Analysis  is  the  opposite  operation.  It  treats  of  tlH»  decomposition 
of  the  compound  by  separating  its  constitu<'nts.  If  suli)hur  iodide  be 
boiled  with  water,  the  iodine  will  be  volatilize<l  and  may  be  collected, 
while  the  sulphur  remains  with  the  watei",  and  thus  the  compound 
is  decomposed  and  its  constituents  are  separated. 

The  principles  of  analysis  are  based  u})on  tlie  application  of  one 
chemical  substance,  of  known  properties  and  composition,  to  another, 
which  re^sults  in  some  change  in  the  color,  form,  or  state  of  aggrega- 
tion of  one  or  both  substances,  and  which  is  intended  to  lead  to  the 
identification  of  the  substance  examined,  or  to  the  determination  of 
its  (plant  it  y. 

Analytical  methods  require  the  use  of  reaf/ents,  text  solutions^  or 
volumetric  HoJutionH.  These  may  be  defined  as  substances  employed 
in  producing  the  phenomena  above  described,  or  the  reactions  upon 
which  the  value  of  the  analysis  is  based.  A  list  of  official  reagents 
and  test  sobiiions  is  given  on  pages  102G  to  1058. 

Two  kinds  of  analysis,  depending  upon  the  c^xtent  of  the  examina- 
tion, are  in  use  :   1.   (^ualitiitive.     L*.   (,)u;inlit:itivc. 

In  (/iiafHafire  analysis,  tlu^  aim  is  inrr-cly  tlic  idnififi/ or  \\n^  qualiti/ 
of  tin;  olijccts  souglit  for,  in  tlie  suitstancc  cxiiinincd. 

In  (jitnniitaUrr  ;tn;ilysis,  not  only  must  tlic  sul>stance  sought  for  l)e 
iilcntificd,  but  I  lie  </ii(iiifilif  which  is  jjrescnl  ninsi  also  be  a.scertained. 
Two  inctlio<ls  of  <|u;intitative  analysis  are  in  use,  known  as  Gravi- 
metric and  Volumetric. 
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In  gravimetric  quantitative  analysis,  as  its  name  indicates,  the  quan- 
tities of  the  constituents  are  isolated  and  iccighed,  either  separately  or 
in  combination. 

In  volumetric  quantitative  analysis,  the  constituents  are  determined, 
either  wholly  or  in  part,  in  roJinne  or  measure,  by  dissolving  a  given 
weight  of  a  pure  salt  or  body  in  a  definite  volume  of  water  or  other 
liquid,  thus  forming  a  standard  or  normal  solution,  and  using  an  accu- 
rately meavsured  quantity  of  such  a  solution  to  produce  a  given  effect 
upon  the  substance  which  is  being  tested.  The  advantages  of  the 
volumetric  method  consist  in  the  ease  and  rapidity  with  which  the 
operations  may  be  effected,  because  liciuids  can  be  measured  more 
rapidly  than  they  can  be  weighed. 

It  is  obvious  that  volumetric  analysis  can  be  used  only  where  some 
distinctly  visible  phenomenon  occurs  in  the  liquid,  which  enables  the 
operator  to  determine  accurately  a  point  when  the  reaction  is  com- 
pleted. 

In  volumetric  analysis,  accurately  made  solutions  of  definite 
strength  are  employed.  In  the  Pharmacopoeia  these  are  termed 
test  solutions  and  volumetric  solutions.  In  general  practice  the 
term  normal  solution  is  used,  but,  unfortunately,  it  is  applied  to 
several  kinds  of  volumetric  solutions,  which  may  be  defined  as 
follows : 

1.  A  normal  solution  is  primarily  and  legitimately  one  which  con- 
tains the  molecular  iceight  of  a  univalent  substance,  expressed  in  grammes, 
dissolved  in  a  sufficient  amount  of  pure  water  to  make  exactly  1000 
Gc.  or  one  liter.  Thus,  the  molecular  weight  of  sodium  hydroxide  is 
39.76,  and  hence  normal  solution  of  sodium  hydroxide  contains  39:76 
grammes  of  sodium  hydroxide  in  1000  Cc,  or  1  liter,  of  the  solution. 
When  the  substance  is  bivalent,  the  normal  solution  contains  one-half 
of  the  molecular  weight,  expressed  in  grammes,  in  each  liter,  as  in  the 
normal  voluniet  ric  solution  of  sulphuric  acid.  The  molecular  weight  of 
sulphuric  acid  is  97.3.5,  and  the  normal  solution  is  made  by  dissolving 
48.675  grammes  of  the  acid  in  sufficient  distilled  water  to  make  1000 
Cc.  In  the  same  manner,  if  the  substance  is  trivalent,  a  normal  solu- 
tion would  contain  in  1000  Cc.  a  weight,  in  grammes,  equivalent  to 
one-third  of  its  molecular  weight ;  if  quadrivalent,  one-fouiih  its  molec- 
ular weight ;  if  sexivaJent,  one-sixth,  etc.  For  greater  accuracy  or 
convenience,  solutions  either  stronger  or  weaker  than  norma!  solntions 
are  frequently  used  ;  for  example,  among  the  official  volumeti"ic  solu- 
tions will  be  found,  besides  the  normal  solution,  exi)ressed  as  -p, 
double-normal  (^),  half -normal  (x)>  tenth-normal  {■{^i)^  ffti^'fh- 
normal    {-^^j),    and    hundredth-normal    {^^ ;   they  being    equivahMit. 

respectively,  to  twice,  l,  yV?  ttV?  '^^^^  tsu  ^'^^^  strength  of  the  normal 
solution.  Solutions  of  this  kind  are  employed  in  determining  the 
strength  and  purity  of  many  substances. 

2.  The  term  normal  solution  is,  unfortunately,  applied  also  to  a 
liquid  of  which  a  given  \ ohnne  (100  Cc. )  con-esponds  with,  or  ex- 
actly saturates,  a  given  weight  ( 1  dm. )  of  only  one  substance.  These 
test  li([uids  arc^  used  for  technical  ])inposes,  and  are  of  use  only  when 
employed  for  the  single  object  for  which  they  were  designed.  They 
are  intiended  to  indicate  the  percentage  of  the  pure  substance  con- 
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tained  in  the  product  examined.  They  axe  often  employed  by  manu- 
facturing chemists. 

3.  Still  another  kind  of  normal  solution  has  its  strength  based  on 
a  special  reaction  which  takes  place  when  the  solution  is  used  for  the 
purpose  for  which  it  was  intended,  the  molecular  weight  or  saturating 
power  having  no  relation  to  its  strength,^  Normal  solution  of  potas- 
sium permanganate  is  sometimes  made  in  this  way,  based  on  the 
amount  of  oxygen  that  it  can  transfer  to  the  substance  under  exami- 
nation. 

Proximate  analysis  is  a  term  applied  to  the  examination  of  organic 
substances  with  a  view  of  isolating  or  determining  the  proximate 
principles  present,  as  the  proximate  analysis  of  cinchona  bark  in 
proving  the  presence  or  quantity  of  the  quinine,  cinchouine,  kinic 
acid,  etc. 

VUinwie  analysis  is  a  term  applied  to  the  examination  of  organic 
substances  to  determine  their  ultimate  elements,  as  in  an  analysis  of 
quinine  to  prove  the  number  of  atoms  of  carbon,  hydrogen,  oxygen, 
and  nitrogen  in  it. 

Proximate  and  ultimate  analyses  require  individual  skill  and  ex- 
perience and  the  application  of  methods  which  can  be  properly  mas- 
tered only  by  special  study  and  practical  experience  under  competent 
instructors.     They  should  never  be  attempted  by  the  tyro. 

Pharmacopoeial  testing  and  volumetric  analysis,  on  tlie  other  hand, 
are  directly  in  the  line  of  the  work  of  the  practical  pharmacist,  and 
the  apparatus  required  is  simple,  while  the  operations  to  be  per- 
formed are  mostly  those  which  he  is  called  upon  to  perform  daily 
upon  a  larger  scale. 

Practice  and  experience  in  analytical  work  will,  if  conscientiously 
followed,  prove  invaluable  in  training  the  pharmacist  in  those  habits 
of  accuracy,  neatness,  and  thoroughness  which  are  absolutely  essential 
to  the  successful  pursuit  of  his  profession. 


Fig.  452 


Apparatus  used  In  Testing 

The  United  States  Pharmacopoeia  very  wisely  adopted  the  metric 
system  in  all  analytical  operations  requiring  definite  weights  or  meas- 
ures. It  is  admirably  fit- 
ted for  analytical  work, 
and  is  used  almost  univer- 
sally by  chemists  througli- 
out  Ihe  world.  Hence  the 
a])])aratns  employed  is  al- 
ways biised  on  the  metric 
metliod. 

It  is  well  for  the  phar- 

ma<'ist  to  set  aj^art  a  ca%se, 

especially   in  the  labora- 

It  should  never  be  used  for 


Analytical  apparatiiR  cane 


tor>',  in  which  to  keep  this  apparatus 

dispensing  purposes.     Fig.  452  represents  such  a  case,  which  may  be 

made  tis  attractive  as  the  taste  of  the  owner  dictates. 


'  Tt  ii  (jmntly  to  be  dwirH  that  these  la«t  two  noliitions  dhall  receive  Rome  other  and  appro- 
priate name*,  to  that  the  terra  "  normal  solation"  ■bHil  have  but  one  signification. 
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Fig.  453 


Fin.  454 


Flasks. — The  Erlenmeyer  flask,  od  account  of  its  convenient  shape, 
is  almost  universally  used  in  ;issay  work  (see  Fig.  453). 

Graduated  flasks  are  needed  for  making  standard  and  normal  solu- 
tions. These  should  be  accurately  stoppered,  and  the  mark  on  the 
neck  should  extend  all  the  way  around,  and  be  in  the  narrowest  part. 
Liter,  half-liter,  and  quarter-liter  flasks  are  all  useful  (see  Fig.  454). 
Graduated  Jars. — A  tall,  cylindrical, 
glass  stoppered  jar,  graduated  into  one 
hundred  or  one  thousand  equal  parts,  is 
of  great  service  in  making  test  solutions  in 
smaller  quantities  (see  Fig.  455). 

Graduated  Pipette. — The  pipette  has 
already  been  described  (see  page  223). 
When  graduated  it  is  indispensable  for 
analytical  work.  Fig.  456  shows  a  gradu- 
ated pipette,  and  Fig.  457  the  method  of 
using  it. 

The  Burette  is  indispensable  in  volu- 
metric testing.  It  is  a  graduated  glass  tube, 
about  one-half  inch  (12.5  Mm. )  in  diameter 
and  twenty  inches  (50.8  Cm. )  in  length,  having  its  lower  end  drawn  to 
a  narrow  orifice,  and  the  other  flared  to  facilitate  the  pouring  in  of  the 
test  liquid.  To  the  lower  extremity  is  attached  a  piece  of  rubber 
tubing,  the  other  end  of  the  tubing  being  armed  with  a  short  piece  of 
glass  tube  having  a  capillary  orifice.  The  graduations  on  the  tube 
are  extended  to  one  hundred  parts  or  more,  each  part  being  subdi\'ided 
into  five  or  ten  equal  parts  (see  Fig.  458).    The  rubber  tube  is  closed 


Fig.  455 


Fig. 
456 


Fig.  458 


Fig.  457 
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with  a  spring  pinchcock,  or,  as  illustrated  in  Fig.  459,  a  small  piece  of 
glass  rod.  A,  may  be  inserted  in  the  rubber  tube,  B.  between  the 
burette,  C,  and  the  glass  tip,  D,  aiul  the  solution  made  to  flow  tir  drop, 
at  the  will  of  the  operator,  by  pinching  the  rul)l>er  s\irrounding  the  rod. 
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Fig.  460  represents  a  conveuieut  holder  for  the  burette  while  in  use  ; 
the  latter  may  be  adjusted  to  any  height  to  accommodate  a  large  or  a 
small  beaker.  For  volumetric  solutions  that  are  decomposed  by  or- 
ganic substances,  like  solution  of  i)otassium  permanganate,  the  rubber 
tube  is  unsuitable,  and  all  glass  burettes  must  be  used.  These  are 
closed  with  a  small  glass  stopcock.  To  facilitate  the  reading  of  the 
divisions  on  the  burette,  Erdmann's  float  is  employed  (see  Fig.  461). 
This  is  an  elongated  glass  bulb,  of  slightly  less  diameter  than  the  bu- 
rette, loaded  at  one  end  with  mercury,  and  having  a  little  glass  hook 
at  the  top  to  facilitate  its  being  lifted  out  with  a  bent  wire.  A  line 
is  scratched  on  the  bulb  around  the  middle,  and  it  is  floated  in  the 
liquid  in  the  burette.  The  actual  height  of  the  liquid  is  a  matter 
of  indifference,  because  the  reading  is  made  by  comparing  the  line  on 

Fig.  459 


Fig.  460 


Fig.  462 


Burette 


Burette  Imlder 


ErdmaiiirB  float 


Reagent  bottle 


the  lloat  with  that  on  the  burette.  With  practice,  excellent  work  may 
be  perfoiined  without  the  use  of  the  float,  by  adopting  the  habit  of 
always  readiug  oft"  where  the  lowest  point  of  tlie  menisciLS  touches  the 
graduated  mark.  If  the  operator  is  compelled  to  work  in  a  poor  light, 
the  reading  of  the  line  may  be  facilitated  by  placing  a  small  card, 
having  its  lower  lialf  blacktMicd,  just  behind  the  burette  in  such  a 
position  that  the  straight  line  of  (livisi(ui  brtwt'cn  the  black  and  the 
wliit<'  jxu-tion  is  very  slightly  Ix'low  the  surface  of  the  liquid  in  the 
burette,  or  one  of  the  new<'r  devices  may  bt^  used  for  assisting  the 
reading, — i.r.^  a  burette  having  white  enamelled  sides  with  dark 
blue  background. 

The  greater  pait  of  the  a])|)aratus  used  in  such  analytical  work  as 
the  j)haiinacist  is  likely  to  be  called  upon  to  perform  has  been  already 
dascrilK'd  in  Part  I.  and  elsewhere,  and  the  operations  of  making  solu- 
tions, filtration,  i)recij)itation,  etc.,  are  familiar  ones.  (Jlass  funnels, 
l)eakers,  test  tubes,  stirring  nxls,  poreeUiin  ca])sules,  crucil)les,  rea- 
gent and  test  solution  bottles,  etc.,  will  Ik'  reciuired. 
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The  amber  colored  glass  reagent  bottles  made  by  Whitall  Tatum 
Company,  of  Philadelphia  (see  Fig.  4G2;,  are  well  adapted  lor  the 
purpose  of  containing  the  t<^'vSt  liquids.  The  bottles  hold  alxjut  four 
fluidounces,  and  the  labels  are  blown  in  the  gliiss,  the  surface  of  the 
letters  being  ground  off  so  that  they  can  be  read  distinctly.  Paper 
labels  are  not  well  adapted  for  test  liquids,  because  they  are  soon 
destroyed  by  the  corrosive  action  of  acid  or  alkaline  vajjors  or  the 
ink  marks  are  bleached  out. 
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TESTS,    REAGENTS,    TEST   SOLUTIONS,    AND 
VOLUMETRIC  SOLUTIONS 

United  States  Pharmacopoeia,   Eighth  Decennial  Revision 

INTRODUCTORY 

Official  Substances  as  Reagents. — Some  official  substances  (chemicals, 
chemical  solutions,  etc.)  are  sutticiently  pure  to  be  used  as  reagents,  if  they  com- 
ply with  the  tests  of  purity  prescribed  by  the  Pharmacopoeia.  Latin  official 
names  are  not  used  as  titles  in  the  following  list,  the  English  name  being  pre- 
ferred. In  the  case  of  non-official  substances,  the  presence  of  certain  impurities, 
though  immaterial  for  their  use  as  medicines,  renders  their  employment  as  re- 
agents unsuitable.  AVhenever  a  greater  degree  of  purity  is  required  than  is  pro- 
vided for  by  the  text  of  the  Pharmacopoeia,  it  will  be  specially  mentioned  in  the 
following  lists. 

Abbreviations  and  Signs  Used : 

T.S.  =  Test  Solution. 

V.S.  =  Volumetric  Solution. 

^  =  Normal  (see  under  "Volumetric  Solutions,"  page  1041). 

^  =  Half-normal ;    ^  =  Tenth-normal ;    ^  =  Fiftieth-normal  ;     —  =  Hun- 

2  '10  '50  '       100 

dredth-normal. 
—  =  Double-normal  (sometimes  written  :  2N). 

Keeping  of  Reagents.— Reagents  should  be  kept  in  bottles  made  of  glass  free 
from  lead  and  arsenic-,  and  not  subject  to  corrosion  by  acids  and  alkalies. 

The  bottles  should  be  closed  by  well-ground  glass  or  rubber  stoppers.  Ground 
glass  stoppers  of  bottles  containing  alkali  hydroxides,  ammonium  sulphide, 
ammonia  water,  and  other  substances  of  alkaline  reaction  rapidly  attacking  ground 
gla.ss  surfaces,  should  be  coated  with  a  thin  film  of  petrolatum. 

Reagents  easily  affected  by  light,  such  as  hydrogen  sulphide  T.S., ammonium 
sulphide  T.S.,  chlorine  water,  silver  nitrate  T.S.,  etc.,  should  be  kept  in  bottles 
made  of  dark  amber-colored  glass. 

Note. — As  some  of  the  following  test  solutions  are  in  certain  cases  directed  to 
be  used  in  definite  (juantities  in  place  of  the  regular  volumetric  solutions,  it  is 
important  that  they  should  always  be  prepared  of  the  exact  strength  prescribed. 

TESTS,  REAGENTS,  AND  TEST   SOLUTIONS 

Note. — The  reagents  are  arranged  in  alphabetical  order.  The  test  solutions  are 
usually  iiK'Utiuned  in  connection  with  the  principal  chemical  or  other  substance 
from  which  they  are  prepared.  The  volumetric  solutions  will  be  found  on 
page  1041. 

Whenever  water  is  required  or  mentioned  as  a  solvent  in  the  tests  given  in  the 
Pharniacopceia,  or  in  the  preparation  of  any  reagent,  it  is  understood  that  distilled 
UHttrr  slial!  be  used. 

1.  Absolute  Alcohol.— Ethvl  Alcohol,  CaTIeOH.— Use  the  official  absolute 
alcohol  [MchnI  Ahs,,hihim,  U.  S.  P.],  which  should  be  neutral  to  litmus  T.S. 

2.  Acetic  Acid,  HC^aHsOg. — Use  the  official  acetic  acid  [Acidum  Acelicum, 
U.S.  P.]. 

3.  Albumin  Test  Solution.— Carcfullv  soimrato   the  white  of  a  hen's   egg 

(which   shi)ni<l   be  frcnh  )    from   the  yolk,  "shake  it  thoroughly    with    100   Cc.    of 
water,  and  filter.     This  soluticjn  should  be  freshly  made  when  required. 
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4.  Alcohol.— Ethyl  Alcohol,  CaHsOH.— Use  the  official  alcohol  [Alcohol, 
U.  S.  P.]-     Alcohol  of  lower  strength  is  prepared  as  follows  : 

Alcohol,  90  percent.— Mix  51  Cc.  of  alcohol  [Alcohol,  U.  S.  P.]  with  3  Cc. 
of  distilled  water.  The  8j)ecilic  gravity  of  the  mixture  should  be  0.826  at  25°  C. 
(77°  F.),  corresp<:>nding  to  90  percent.,  by  volume,  of  absolute  alcohol. 

5.  Alcohol,  80  percent.- Mix  45.5  Cc.  of  alcohol  [Alcohol,  U.S.  P.]  with 
9.5  Cc.  of  distilled  water.  The  specific  gravity  of  the  mixture  should  be  0.856  at 
25°  C.  (77°  v.),  corresponding  to  80  percent.,  by  volume,  of  absolute  alcohol. 

6.  Alcohol,  70  percent.— Mix  38.6  Cc.  of  alcohol  [Alcohol,  U.  S.  P.]  with 
15  Cc.  of  distilled  water.  The  specific  gravity  of  the  mixture  should  be  0.882  at 
25°  C.  (77°  F. ),  corresponding  to  70  percent.,  by  volume,  of  absolute  alcohol. 

7.  Ammonia  Water,  NH4OH. — Use  the  official  ammonia  water  [Aqua  Arn- 
moni.-e,  U.  S.  P.]. 

8.  Ammonium  Carbonate  Test  Solution. — Diasolve  20  Gm.  of  ammonium 
carbonate,  NH4IICO3.NII4NH2CO2  [Armnonii  Carboncuf,  U.  S.  P.],  in  a  mixture  of 
20  Cc.  of  aumionia  water  and  70  Cc.  of  water,  and  add  sufficient  water  to  measure 
100  Cc. 

9.  Ammonium  Chloride  Test  Solution. — Dissolve  10  Gm.  of  ammonium 
chloride,  NH4CI  [Ammonii  Chloridiun,  U.S. P.],  in  sufficient  water  to  measure 
100  Cc. 

10.  Ammonium  Molybdate  Test  Solution. — Dissolve  15  Gm.  of  finely 
powdered  ammonium  molybilate,  (XIU  )6Mo7024  +  4H2O,  in  100  Cc.  of  dLstilie<l 
water,  adding  sufficient  ammonia  water,  if  necessary,  to  effect  sf>lution.  Then 
gradually  pour  the  liquid  into  lUO  Cc.  of  nitric  acid  (sp.  gr.  1.403  at  25°  C. 
[77°  F.]).  The  resulting  solution,  after  being  subjected  to  gentle  heat  for  about 
two  hours,  should  be  decanted  from  any  yellow  sediment  which  may  be  deposited. 

Alternative  Method 
Solution  No.  I. 

Molybdic  Acid,  H2M0O4 10  Gm. 

Ammonia  Water  ( 10  percent. ) 42  Cc. 

Solution  No.  2. 

Nitric  Acid  (sp.  gr.  1.403), 

Water,  of  each 63  Cc. 

Pour  solution  No.  1  into  Solution  No.  2  gradually,  shaking  repeatedly.  After 
being  subjected  to  a  gentle  heat  for  about  two  hours,  the  solution  should  be  de- 
canted from  any  yellow  sediment  which  may  be  deposited. 

Preserve  the  test  solution  in  the  dark,  and,  if  a  sediment  should  form  in  it  after 
some  days,  carefully  decant  the  clear  solution  from  it. 

11.  Ammonium  Oxalate  Test  Solution. — Dissolve  4  Gm.  of  pure  crystal- 
lized ammonium  oxalate,  (Nll4)2C2<>4  ^- H2O,  in  sufficient  water  to  measure 
100  Cc.  Or,  dissolve  4  Gm.  f)f  pure  oxalic  acid  (see  No.  73)  in  100  Cc.  of  water, 
add  15  Cc.  of  ammonia  water,  boil  to  expel  excess  of  ammonia,  and  dilute  with 
water  to  113  Cc. 

On  evaporating  a  portion  of  the  test  solution,  and  igniting  the  residue,  it  shouUl 
be  completely  volatilized  (absence  of  y/jv//  inipi(ritlrs) .  The  jirecipitate  produced 
by  the  addition  of  silver  nitrate  T.S.,  or  by  barium  chloride  T.S.,  should  dissolve 
without  residue  upon  the  ad<lition  of  nitric  acid  (absence  of  rhluriilis  and 
mi/jiliiths) . 

12.  Ammonium  Sulphate,  (NH4)2S04. — This  salt  should  resjKmd  to  the  fol- 
lowing tests  of  ))urity  :  Three  grammes  should  leave  no  apjireciablc  residue  upon 
ignitif)n  (absence  of  //.nv/  (»(yr»/r/^)V'.^■) .  The  a(|U«'ous  s<ilution  of  tlu- salt  (1  in  10) 
should  not  respond  to  the  Time-Limit  Test  for  Heavy  Metals  (see  No.  121). 
Another  portion  of  this  solution  should  not  become  turbifl  ujxm  the  adilition  of 
nitric  acid  and  silver  nitrate  T.S.  (absence  of  rhlorlfhs) .  Another  ixtrtiiMi  of  this 
solution  should  not  be  colored  re<l  ujxrn  the  addition  of  2  drops  01  hydrochloric 
acid  and  1  drop  of  ferric  chloride  T.S.  (absence  of  stilnhocj/mitttc).  This  salt  mav 
be  prepared  by  neutralizing  pure  sulphuric  aci<l.  wliich  has  been  diluted  with 
an  equal  volume  of  water,  with  ammonia  water,  t'va|)orating  and  crystallizing. 
During  the  evaporation,  the  solution  should  be  tested  from  time  to  time  with  lit- 
mus paper,  adding  more  ammonia  if  neceasary  to  keep  the  liquid  alkaline. 
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13.  Ammonium  Sulphide  Test  Solution. — Saturate  3  parts  of  pure  am- 
monia water  with  hydrogen  sulphide,  prepared  as  directed  (No.  47),  and  add  to 
the  soUition  (which  now  contains  ammonium  hydrogen  sulphide,  NH4HS)  2 
parts  of  ammonia  water,  which  converts  the  greater  portion  of  the  ammonium 
hydrogen  sulphide  into  ammonium  sulphide,  (NJl4)2S.  The  solution  should  be 
perfectly  clear  and  colorless,  and  should  leave  no  residue  on  evaporation.  It 
should  not  be  rendered  turbid  either  by  magnesium  sulphate  T.S.  (absence  of  free 
niDiivmia),  or  by  calcium  chloride  T.S.  (absence  of  ammonium  carbomite) .  It 
shouM  be  protected  against  air  and  light  by  being  kei)t  in  small,  dark  amber- 
colore<l  bottles,  in  a  cool,  dark  place.  As  soon  as  a  notable  deposit  of  sulphur  has 
made  its  appearance  in  the  solution,  it  should  l)e  rejected. 

Ammonium  polysulphide  test  solution  is  occasionally  required.  It  is  a  yellow 
liiiuid,  made  by  dissolving  a  small  quantity  of  pure  sulphur  in  the  preceding  color- 
less ammonium  sulphide  test  solution 

14.  Amyl  Alcohol,  C5H11OH. — A  colorless,  oily  liquid  having  a  penetrating 
characteristic  odor,  boiling  at  131°  C.  (267.8°  F.) ;  soluble  in  40  parts  of  water  at 
25°  C.  (77°  F.);  miscible  with  alcohol,  ether,  chloroform,  carbon  disulphide,  pe- 
troleum benzin,  benzene,  and  fixed  and  volatile  oils. 

15.  Aniline  (Phenylamine),  CeH5NIl2. — AVhen  freshly  distilled,  aniline  is 
a  colorless,  strongly  refractive,  oily  liquid  having  a  peculiar  aromatic  odor  and  a 
pungent,  burning  taste.  Upon  exposure  to  the  light  and  air,  it  rapidly  assumes  a 
reddish-brown  color.  Specific  gravitv  1.0214  at  25°  C.  (77°  F.).  Aniline  should 
distil  over  completely  between  183°  and  184°  C.  (361.4°  and  363.2°  F.).  It  is  sol- 
uble in  alcohol,  ether,  and  the  fixed  and  volatile  oils.  With  acids,  it  forms  soluble 
crystalline  salts.  "When  added  to  a  solution  of  calcium  or  sodium  hypochlorite  a 
blue  or  purple  color  is  produced. 

1 6.  Arsenic  Test,  Bettendorf' s. — To  a  solution  of  the  prescribed  quantity  of 
the  substance  to  be  tested  in  5  Cc.  of  pure  concentrated  hydrochloric  acid  con- 
tained in  a  clean  test-tube,  5  Cc.  of  a  saturated  solution  of  freshly  preparer!  stan- 
nous chloride  in  pure  concentrated  hydrochloric  acid  (see  No.  46)  are  adiled, 
and,  after  being  heated  for  fifteen  minutes  while  immersed  in  a  bath  of  boiling 
water,  the  tube  is  allowed  to  stand  for  one  hour.  If  arsenic  be  present  in  non- 
permissible  amount,  a  brownish  tint  will  become  manifest  when  the  tube  is  jilaced 
over  a  white  surface  and  the  solution  viewed  from  above,  comparison  being  made 
with  a  mixture  of  5  Cc.  each  of  pure  concentrated  hydrochloric  acid  and  a  satu- 
rated solution  of  stannous  chloride,  prepared  under  like  conditions. 

Note. — It  is  absolutely  necessary  that  the  solution  of  stannous  chloride  be 
freshly  prepared,  and  that  sulphates,  sulphites,  sulphides,  and  salts  of  mer- 
cury, gold,  and  selenium  be  absent  from  the  reagents  and  the  chemicals  being 
tested. 

1 7.  Arsenic  Test,  Modified  Qutzeit's. — The  efficiency  of  this  test  depends 
upon  a  strict  adherence  to  the  conditions  described  below. 

Reagents 

Zinc. — This  should  be  in  a  granulated  or  fine  mossy  condition  and  free  from 
arsenic,  sulphur,  and  phosphorus,  an<l  should  not  contain  more  than  0.05  percent, 
of  iron.  It  should  otherwise  respond  to  all  the  tests  given  under  Zinc  [Ziueuni, 
U.  S.  P.]. 

Hi/flrorhloric  Arid  (8  percent.). — Mix  22.5  Cc.  of  hydrochloric  acid  {^Aciditm 
Jfi/tiforliforirum,  U.  S.  P.]  with  water  snflicicnt  to  measure  100  Cc. 

Mirnirir  Cldoride  Test-Pajirr. — By  means  of  a  glass  rod,  transfer  a  drop  of  a  satu- 
rntcd  alcolu)lic  solution  of  mercuric  chloride  to  the  centn^  of  a  piece  of  white 
filter-paper  (preferably  the  kind  used  for  quantitative  analysis)  of  about  4  Cm. 
diameter;  after  drying,  this  paper  is  to  be  twice  successively  moistened  with  the 
reagent  and  dried.  It  is  not  neccs.sary  to  moisten  the  paper  with  alcohol  or  the 
reagent  while  using  it. 

Lind  Arrl'df  T1.1I- Gauze. — A  piece  of  cheesecloth,  about  1  decimeter  square, 
when  required  for  use,  is  thoroughly  impregnated  with  lead  acetate  T.S.,  and 
the  excess  of  fluid  removed  by  pressure. 

Ticst-Flask 
Select  a  flask  of  the  capacity  of  about  (iO  to  75  Cc,  with  a  neck  of  about  5  to 
6  Cm.  in  length,  and  about  1  Cm.  in  diameter. 


TESTS,  REAGENTS,  TEST  SOLUTIONS,   ETC.  1029 

Preparation  of  tue  Chemical  to  be  tested 

To  5  Cc.  of  the  aqueous  solution  of  the  chernicjil  (1  in  10)  or  to  a  solution  in 
5  Cc.  of  water  of  the  residue  remaining  after  undergoing  special  treatment,  1  Cc. 
of  a  mixture  of  equal  volumes  of  sulj)huric  acid  and  water  is  added,  followed  by 
10  Cc.  of  a  freshly  prepared  saturated  solution  of  sulphurous  acid.  This  liquid, 
contained  in  a  small  beaker,  is  heated  upon  a  bath  of  boiling  water  until  it  is  free 
from  excess  of  sulphurous  acid  and  has  been  reduced  to  5  Cc.  in  volume. 

The  Test 

Before  applying  this  test  for  the  presence  of  arsenic  in  chemicals,  in  order  to 
establish  the  freedom  of  the  reagents  from  arsenic,  sulphur,  and  pho.«i)horu.«,  or 
any  interfering  contaminations,  a  preliminary  blank  test  should  i)e  made  as  fol- 
lows :  Into  the  flask  are  introduced  2  (im.  of  zinc,  20  Cc.  of  the  hydrochloric  acid 
(see  above),  and  5  Cc.  of  water,  and  into  the  lower  end  of  the  neck  of  the  flask 
is  mserted  a  small  wad  of  clean  dry  gauze,  and  then  the  lead  acetate  test-gauze, 
pressed  w'ith  sufficient  firmness  to  retain  its  place.  About  1  Cm.  s])ace  should  be 
allowed  above  the  gauze  ;  the  lip  of  the  flask,  after  careful  cleansing,  is  securely 
covered  by  folding  over  it  the  mercuric  chloride  test-paper.  The  reaction  is  al- 
lowed to  proceed  until  the  greater  portion  of  the  zinc  has  dissolved,  which  may 
require  from  one-half  to  two  hours,  when,  if  no  trace  of  a  yellow  to  orange-colored 
deposit  is  distinguishable  upon  the  inner  surface  of  the  test-paper  cap,  the  reagents 
are  proved  to  be  sufficiently  pure,  and  a  direct  test  may  be  appliecl  at  once.  If 
a  black  stain  is  produced,  sulphur  comj)ounds  are  present  in  the  zinc  or  reagents, 
and  this  indicates  unfitness  for  use.  While  the  blank  test  is  being  carried  out, 
another  flask  should  be  charged  in  a  like  manner  with  2  Gm.  of  zinc  and  20  Cc. 
of  the  hydrochloric  acid  (see  above),  followed  by  the  5  Cc.  of  the  solution  of  the 
chemical  (1  in  10)  to  be  tested,  which  has  undergone  reduction  as  directed 
(under  Preparation  of  the  Chemical  to  be  tested);  the  wad  of  clean  dry  gauze  fol- 
lowed by  the  lead  acetate  test-gauze  is  then  introduced,  and  after  cleansing  the 
lip  of  the  flask  the  mercuric  chloride  cap  is  folded  over  the  top.  After  the  evo- 
lution of  hydrogen  has  continued  for  at  least  one-half  hour,  and  most  of  the  zinc 
has  dissolved,  the  inner  side  of  the  mercuric  chloride  test-cap  is  examined  to  de- 
tect the  presence  of  a  yellow  stain. 

The  presence  of  arsenic  much  in  excess  of  the  permissible  limit  (1  in  100,000) 
is  manifested  by  the  formation  of  a  distinct  yellow  to  orange  spot,  according  to 
the  quantity  present.  Antimony  produces  a  dark  gray  to  brownish-black  color- 
ation. The  production  of  a  black  stain  indicates  the  presence  of  sulijhur  com- 
Eounds  (as  sulphurous  acid  or  sulphides),  also  possibly  antimony.  If  the  former 
e  present,  a  simultaneous  blackening  of  the  lead  acetate  gauze  will  be  observed. 
If  such  be  the  case,  the  operation,  as  directed  under  Preparation  of  the  Chemical 
to  be  tested  must  be  repeated  upon  a  fresh  portion  of  the  sample,  using  greater  pre- 
cautions for  the  complete  removal  of  the  sulphurous  acid. 

In  testing  such  phosphorus  compounds  as  hypophosphorous  acid  and  the  hypo- 
phosphites,  special  care  should  be  observed  to  completely  oxidize  the  sample  as 
directed,  otherwise  a  yellow  stain,  similar  to  that  caused  by  arsenic,  may  be  pro- 
duced through  the  evolution  of  hydrogen  phosphide. 

Compounds  containing  antimony  are  tested  for  arsenic  by  Bettendorf's  Test. 

18.  Barium  Carbonate. — Purified  barium  carbonate,  BaCOs,  is  prepared  by 
dissolving  12  parts  of  purified,  crystallized  barium  chloride  in  30  parts  of  boiling 
water,  then  adding  5  parts  of  ammonium  carbonate,  followed  by  5  parts  of  ammo- 
nia water  ;  finally  washing  the  precipitate  thoroughly  and  drying. 

19.  Barium  Chloride  Test  Solution. — Prepared  from  purified,  crystallized 
barium  chloride,  BaCl2  +  21120.  The  aqueous  solution  of  the  salt  should  be  per- 
fectly neutral  and  should  not  respond  to  the  Time-Limit  Test  for  Heavy  Metals 
(see  No.  121).  The  aqueous  solution,  after  being  precipitated  by  diluted  sul- 
phuric acid  in  slight  excess,  vields  a  filtrate  which  should  not  leave  any  perma- 
nent residue  when  evaporated  and  heated  on  platinum-foil  (absence  of  other  Jised 
bases).  Diluted  alcohol,  after  remaining  in  contact  with  it  for  several  hours, 
should,  upon  ignition,  show  a  pure  vellowish-green  tlame  free  from  red  (absence 
of  traces  of  stronliion) .  To  prepare  tfie  test  solution,  dissolve  10  Gm.  of  the  salt  in 
sufiiciint  water  to  measure  100  Cc. 

20.  Barium  Hydroxide  Test  Solution. — .V  saturated  solution  of  crystiillized 
barium  hydroxide,  Ba(0II)2  +  SH2O,  in  water.  This  solution  rapidly  abi^orbs 
carbon  dioxide  from  the  air.   It  should  be  freshly  prepared  when  required  for  use. 
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21.  Barium  Nitrate  Test  Solution. — Prepared  from  pure  barium  nitrate, 
Ba(N03)2-  This  salt  should  respond  to  the  same  tests  as  barium  chloride  (see 
No.  19) .  In  addition,  its  aqueous  solution,  when  slightly  acidulated  with  nitric  acid, 
should  not  be  rendered  turbid  by  silver  nitrate  T.S.  (absence  of  chloride.)  To  pre- 
pare the  test  solution,  dissolve  10  Gm.  of  the  salt  in  sufficient  water  to  make  100  Cc. 

22.  Benzin,  or  Petroleum  Benzin. — Use  the  official  purified  petroleum  ben- 
zin  [^Benzinum  Purificatiun,  U.  S.  P.]. 

23.  Benzene,  or  Benzole. — Benzene,  Ce'He,  is  a  colorless,  transparent  liquid 
of  a  peculiar,  aromatic  odor,  sp.  gr.  0.871  at  25°  C.  (77°  F.) ,  congealing  at  5.2°  C. 
(41.3°  F.) ,  and  boiling  at  80.4°  C.  (176.7°  F.) .  It  is  insoluble  in  water,  but  soluble 
in  4  parts  of  alcohol,  and  in  ether.  When  equal  volumes  of  benzene  and  concen- 
trated sulphuric  acid  are  mixed,  the  latter  should  not  become  colored.  On  shaking 
2  Cc.  of  benzene  with  0.5  Cc.  of  sulphuric  acid  and  1  drop  of  fuming  nitric  acid, 
no  green  or  blue  tint  should  be  produced  (absence  of  thiophene) . 

24.  BraziNWood  Test  Solution.— See  under //(Jjcators  (No.  125). 

25.  Bromine  Test  Solution  (Bromine  Water). — An  aqueous  solution  of 
bromine,  Br  [Bromum,  U.  S.  P.],  prepared  by  dissolving  1  Cc.  of  bromine  in  suffi- 
cient water  to  measure  100  Cc. 

26.  Calcium  Chloride  Test  Solution. — Dissolve  10  Gm.  of  crystallized  cal- 
cium chloride,  CaCl2  +  6H2O,  in  sufficient  water  to  measure  100  Cc. 

27.  Calcium  Hydroxide  Test  Solution  (Lime  Water),  Ca(0H)2. — Use  the 
official  lime  water  [Liquor  C'ulcis,  U.  S.  P.]. 

28.  Calcium  Sulphate  Test  Solution. — Introduce  pulverized  transparent 
crystals  of  native  gypsum  (selenite) ,  CaS04  +  2H2O,  into  a  bottle  nearly  filled  with 
water,  agitate  at  intervals  for  twelve  hours,  and  decant  the  clear,  saturated  solu- 
tion when  required.  One  part  of  gypsum  requires,  at  25°  C.  (77°  F.) ,  378  parts  of 
water  for  solution. 

29.  Carbon  Disulphide,  CS2. — Use  the  official  carbon  disulphide  [Carbonei 
Disvlphidum,  U.  S.  P.]. 

30.  Chlorine  Test  Solution  (Chlorine  Water). — Use  the  official  chlorine 
water  [Liquor  Chlori  Compositus,  U.S.  P.].  Since  it  deteriorates  by  keeping,  it 
should  be  freshly  prepared  when  required  for  use. 

31.  Chloroform,  CHCI3. — Use  the  official  chloroform  [Chloroformum,  U.  S.  P.]. 
It  should  be  strictly  neutral  to  moistened  litmus  paper. 

32.  Cobaltous  Nitrate  Test  Solution. — The  crystallized  commercial  salt, 
Co(N03)2 +  6H2O,  is  sufficiently  pure,  if,  after  it  is  dissolved  in  water,  and  the 
cobalt  completely  precipitated  by  ammonium  sulphide  T.S.,  the  filtrate  leaves  no 
residue  after  evaporating  and  igniting.  To  prepare  the  test  solution,  dissolve  1  Gm. 
of  the  salt  in  10  Cc.  of  water. 

33.  Cochineal  Test  Solution.— See  under  Jyidicators  (No.  126). 

34.  Copper,  Metallic,  Cu,  in  the  form  of  wire,  foil,  or  turnings. 

35.  Cupric  Ammonium  Sulphate  Test  Solution. — A  solution  of  cupri- 
tetraminonium  sulphate,  CuS04  +  4NH3  +  H2O.  To  copper  sulphate  T.S.  add  am- 
monia water,  until  the  precipitate  first  formed  is  nearly,  but  not  completely, 
redissolved  ;  then  filter.    This  solution  should  be  freshly  made  when  required. 

36.  Cupric  Sulphate  Test  Solution. — Dissolve  10  Gm.  of  cupric  sulphate, 
CUSO4  -f-  5II2O  [t'lt/iri  Sul/thux,  V.  S.  P.],  in  sufficient  water  to  mea.'^ure  100  Cc. 

37.  Cupric  Tartrate  Test  Solution. — See  Volumetric  Solutions  (No.  13.S). 

38.  DiphenylamineTest  Solution.— Pre])ared  from  (lijthcnylamine,  (Cen6)2 
Nil,  wlii<h  is  in  the  form  (tf  grayisli-white  or  colorless  crystals,  of  a  peculiar, 
aromatic  odor,  melting  at  54°  C.  (129.2°  F.),  slightly  solubl(>  in  water,  more  solu- 
ble in  acids.  It  is  used  eitlicr  in  tlu^  dry  state,  or  in  solution  in  diluted  sulphuric 
acid,  a.s  a  test  for  nitric  acid  (in  sulphuric  acid,  water,  etc.),  or  for  chlorine  (in 
hydrocliloric  acid).  To  test  a  solution  for  the  ])res('nc('  of  nitric  acid,  a  small  por- 
tion of  it  is  mixed  with  1  or  2  drojjs  of  diplicitylaminc  T.S.,.'ui(l  then  concentrat«'d 
sulphuric  acid,  free  from  compounds  of  nitrogen,  is  jxiured  in  so  as  to  form  a  layer 
iKjneath  the  solution.  The  presence  of  nitric  acid  is  shown  bv  a  deej)  blue  color 
at  the  zone  of  contact.  A  similar  reaction  is  also  produced  by  the  presence  of 
hypochlorites,  chlorates,  clirr)mium  trioxide,  ferric  sjilts,  an<l  similar  oxidizing 
ag«nts.  The  lest  solution  is  pn'|>arcd  by  dissolving  0.1  Gm.  of  di|ihenylamiiie  in 
60  Cc.  of  diluted  sulphuric  aciil.     The  solution  should  be  colorless. 


TESTS,  REAGENTS,  TEST  SOLUTIONS,   ETC.  1031 

39.  Ether,  (C2H5)20.— Use  the  official  ether  [.EtJier,  U.  S.  P.].  It  should 
be  strictly  neutral  to  moistened  litmus  paper. 

40.  Ferric  Ammonium  Sulphate  Test  Solution. — Dissolve  10  Gm.  of  ferric 

ammonium  sulphate,  FeNtU  (804)2  +  I2H2O  [Ferri  el  Ammonii  Sulpfuis,  U.  S.  P.] 
in  sufficient  water  to  measure  100  Cc. 

41.  Ferric  Chloride  Test  Solution.— Dissolve  10  Gm.  of  ferric  chloride 
[Ferri  Chloridurn,  U.  S.  P.]  in  suflicient  water  to  measure  100  Cc. 

42.  Ferrous  Sulphate  Test  Solution. — Dissolve  a  clear  crystal  of  ferrous  sul- 
phate, FeS04  +  7II2O  [Ferri  Sulpftns,  U.  S.  P.],  in  aVjout  10  parts  of  water  which 
has  been  previously  boiled  to  expel  air.  This  solution  should  be  freshly  prepared 
immediately  before  use. 

43.  Ferrous  Sulphide,  FeS. — A  heavy  solid,  in  the  form  of  bla*-k  or  Vjrownish- 
black  irregular  ma.s.ses,  or  fused  into  sticks,  soluljle  in  diluted  sulphuric  or  diluted 
hydrochloric  acid,  with  copious  evolution  of  hydrogen  sulphide. 

44.  Gelatin  Test  Solution. — Dissolve  1  Gm.  of  purified  gelatin  [Gelatinum, 
U.  S.  P.]  in  50  Cc.  of  water,  with  the  aid  of  a  gentle  heat,  and  filter  if  necessary. 
This  solution  should  be  freshly  made  when  wanted  for  use. 

45.  Gold  Chloride  Test  Solution. — The  commercial  gold  chloride,  usually 
prepared  by  dissolving  gold  in  nitro-hydrochloric  acid  and  carefully  evaporating 
to  dryness,  consists  chiefly  of  chlorauric  acid,  HAuCU  +  4H2O,  which  is  converted 
into  neutral  auric  chloride,  AuCla,  by  fusing  it  at  a  temperature  not  exceeding 
150°  C.  (302°  F.),  moistening  the  residue  (now  consisting  of  auric  and  aureus 
chloride)  with  enough  hot  w-ater  to  produce  a  syrupy  liquid  (whereby  the 
aurous  chloride  is  decomposed  into  auric  chloride  and  metallic  gold) ,  and  then 
pouring  off  the  clear  liquid  from  the  precipitate.  To  prepare  the  test  solution, 
mix  the  liquid  finally  obtained  in  the  before-mentioned  process  with  20  volumes 
of  water.     Or,  dissolve  1  Gm.  of  dry  auric  chloride  in  30  Cc.  of  water. 

46.  Hydrochloric  Acid,  Pure,  for  Tests,  HCl. — In  addition  to  the  tests 
prescribed  for  this  acid  [Acidum  Ilydrochloricum,  U.  S.  P.],  it  is  required  to  con- 
form to  the  following  more  rigorous  tests,  before  it  can  be  employed  as  a  reagent : 
The  addition  of  1  Cc.  of  barium  chloride  T.  S.  to  1  Cc.  of  the  acid  diluted  with  9 
Cc.  of  water  should  cause  no  turbidity  within  twenty-four  hours  (absence  of 
sulphuric  acid).  A  crystal  of  diphenylamine  dropped  into  the  acid  should  not 
turn  blue  (absence  of  free  chlorine) .  » 

47.  Hydrogen  Sulphide,  H2S. — A  gas  generated  by  treating  ferrous  sulphide 
with  diluted  sulphuric  acid,  and  washing  the  gas  as  directed  under  the  Test  Solu- 
tion (No.  48). 

48.  Hydrogen  Sulphide  Test  Solution  (Hydrosulphuric  Acid). — A  satu- 
rated, acjueous  solution  of  hydrogen  sulphide.  To  prepare  about  1000  Cc.  of  the 
solution,  treat  20  Gm.  of  ferrous  sulphide,  in  a  suital)le  apparatus,  with  a  mixture 
of  20  Cc.  of  sulphuric  acid  (U.  S.  P.),  and  250  Cc.  of  water,  pa.ss  the  gas  through 
a  drying-tube  filled  with  granulated  calcium  chloride,  then  from  this  through  a 
tube  of  al)out  8  millimeters  diameter  and  40  centimeters  in  length,  which  con- 
tains about  5  Gm.  of  coarsely  pulverized  iodine  mixed  with  spun  glass  (glass 
wool),  and  finally  through  a  wash-bottle  which  contains  a  small  (]uaiitity  of  po- 
tassium iodide  T.S.  The  gas  thus  purified  is  conducted  nearly  to  the  lK)ttom  of 
a  bottle  of  the  capacity  of  about  1500  Cc,  containing  1000  Cc.  of  cold  water.  The 
bottle  should  be  shaken  occasionally  to  facilitate  the  solution  of  the  gas.  "When 
it  is  no  longer  absorbed,  transfer  the  solution  to  small,  dark  amber-colored  bot- 
tles, to  be  filled  nearly  to  the  top  ;  pass  a  stream  of  hydrogen  sulphide  for  a  few 
minutes  through  each,  and  then  at  once  stopper  them  tightly,  and  preserve  them 
afterwards  in  a  cool  and  dark  place.  Before  any  of  the  solution  is  used,  it  should 
be  ascertained  that  it  retains  a  strong  odor  of  hydrogen  sulphide,  and  that,  when 
it  is  added  to  an  equal  volume  of  ferric  chloride  T.S.,  a  copious  precipitate  of  sul- 
phur is  formed  at  once. 

49.  Indicators. — See  sy>ecial  list,  page  541. 

50.  indigo  Test  Solution. — Dis.solve  1  Gm.  of  commercial  indigo-carmine, 
which  is  the  sodium  or  potassium  salt  of  indigo-disulphonic  acid,  H2Ci6H8NaOa 
(803)2,  in  150  Cc.  of  water. 

51.  iodine  Absorption  Value  of  Fats  and  Oils. — The  iodine  value  or 
number  of  a  fat  or  an  oil  is  a  figure  which  indicates  the  percentage  of  iotline  ab- 
sorbed under  certain  conditions.    It  is  determined  as  follows  :  To  a  .solution  of  0.3 
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Gm.*  of  the  fat  or  oil  in  10  Cc.  of  chloroform  contained  in  a  glass-stoppered  bottle 
of  250  Cc.  capacity,  add  25  Cc.  of  a  mixture  of  equal  volume  of  alcoholic  iodine 
T.S.,  and  alcoliolii-  mercuric  chloride  T.S.,  both  of  which  have  been  measured  from 
a  burette.  Alter  having  been  securely  stoppered,  the  bottle  is  set  aside  in  a  cool 
place,  ijrotected  from  the  light,  for  a  period  of  four'  hours.  After  this  time,  the 
mixture  must  still  possess  a  brown  c<jlor  ;  if  it  does  not,  a  further  measured  por- 
tion of  the  mixture  of  the  two  reagents  should  be  added,  and  the  mixture  be 
again  set  aside.  Finally,  20  Cc.  of  potassium  iodide  T.S.  are  added,  followed  by 
50  Cc.  of  water,  and  tenth-normal  sudium  thiosulphate  V.S.  is  then  added  in 
small  successive  portions,  shaking  thoroughly  after  each  addition  until  the  color 
of  the  mixture  is  discharged.  The  number  of  Cc.  of  the  sodium  thiosulphate 
V.S.  consumed  is  noted.  At  the  same  time  that  this  test  is  carried  out,  a  blank 
experiment  is  made  in  which  exactly  the  same  quantities  of  chloroform,  iodine 
T.S.,  and  mercruric  chloride  T.S.  are  mixed,  and  after  stanrling  for  four  or  more 
hours,  the  free  iodine  is  estimate<l  l)y  titratif)n  with  tenth-normal  sf)dium  thio- 
sulphate V.S.  as  directed  above.  The  numl)er  of  Cc.  of  the  thiosulphate  V.S. 
consumed  is  noted,  and  from  this  is  deducted  the  number  of  Cc.  of  the  thio- 
sulphate V.S.  which  was  consumed  in  the  test ;  the  difference  multiplied  by  12.59, 
and  this  product  divided  by  3,  gives  the  iodine  value  of  the  fat  or  oil.' 

52.  Iodine  Test  Solution. — For  preparing  the  ordinary  test  solution  (as  a  re- 
agent for  starch,  alcohol  by  iodofonn  test,  etc.),  iodine,  I,  fulfilling  the  require- 
ments of  the  Pharmacopceia  lloditm,  U.  S.  P.],  is  sufficiently  pure.  Dissolve  1 
Gm.  of  iodine  and  3  Gm.  of  potassium  iodide  in  50  Cc.  of  water. 

For  use  in  volumetric  analysis,  or  in  other  cases  where  the  ordinary  impurities 
present  in  official  iodine  are  objectionable,  Purified  Iodine  must  be  employed  (see 
No.  137) . 

53.  Iodine  Test  Solution,  Alcoholic. — Dissolve  25  Gm.  of  iodine  [lodum, 
U.  S.  P.]  in  500  Cc.  of  alcohol.  This  solution  is  employed  in  the  determination 
of  the  iodine  absorption  value  of  fats  and  oils  (No.  51). 

54.  Iron,  Me'.iillic,  Fe. — Bright  and  perfectly  clean  iron  in  the  form  of  wire, 
sheet,  filings,  or  electrolytically  reduced  to  powder,  according  to  the  uses  to  be 
made  of  it.  For  making  solutions  of  pure  iron  salts,  fine,  thin,  bright  wire  (so- 
called  florist's  or  piano  wire)  should  be  used.  For  detecting  copper,  bright  pieces 
of  sheet  iron  or  steel  knitting-needles  are  used. 

55.  Lead  Acetate  Test  Solution. — Dissolve  10  Gm.  of  clear,  transparent 
crystals  of  lead  acetiite,  P1)(C2H302)2  -f-  3H2O  \_Phtmhi  Acctas,  U.  S.  P.],  free  from 
adhering  lead  carbonate,  in  sufilcient  water  to  measure  100  Cc.  Preserve  the 
solution  in  well-stoppered  Ijottles. 

56.  Lead  Acetate  Test  Solution,  Basic— Use  the  official  solution  of  lead 
■nbacetate  [Liii>ior  /'hmifn  Suliarctatift,  V.  S.  P.]. 

57.  Litmus  Paper  and  Test  Solution.— See  under  Indicators  (No.  129). 

58.  Magnesia  Mixture.— Dissolve  10  Gm.  of  magnesium  sulphate,  MgSOi  4- 
7H2O  [Migucstl  .Sii/jiliay,  V.  S.  P.],  and  20  Gm.  of  ammonium  chloride,  NH4CI 

fAmmonii  Chloriduin,  U.  S.  P.],  in  80  Cc.  of  water,  add  42  Cc.  of  ammonia  water 
Affua  Ammonix,  U.  S.  P.],  set  the  mixture  aside  for  a  few  days  in  a  well- 
stoppered  vessel,  and  filter.  If  not  perfectly  clear,  the  solution  should  always  be 
filtered  before  using. 

59.  Magnesium  Sulphate  Test  Solution.— Dissolve  10  Gm.  of  magnesium 
sulphate,  MgS(  )4  j-  7II2O  [.l/'/'//i<x/(  Snlplms,  V.  S.  P.],  in  sufficient  water  to  mejus- 
ure  100  Vv. 

60.  Mercuric  Chloride  Test  Solution.  Dissolve  5  Gm.  of  mercuric  chloride, 
HgCia  [Ilijdranji/ri  <'fdoridinn  ('orroxinnn,  V.  S.  P.],  in  sufficient  water  to  measure 
100  Cc. 

61.  Mercuric  Chloride  Test  Solution,  Alcoholic.  Dissolve  30  Gm.  of  mer- 
curic cliloridc,  IIg('l2  [Ifi/dr<ir(j!iri  ('hloridum  ^((rnwri/m,  C  S.  P.],  in  500  Cc.  of 
alcohol.  This  .solution  is  employed  in  the  determination  of  the  iodine  absorption 
value  of  fats  and  oils  (No.  51). 


•  a.Xh  to  0.2  dm.  for  linspod  oil  and  0.8  (}m.  for  oil  of  tlieohmma  and  similar  fats. 

'  Sixteen  hriiirn  are  required  for  acctiraey  in  the  case  of  linseed  oil. 

'When  the  quantity  of  the  fat  or  oil  iiNed  is  not  0..1  (Jm.,  then  the  product  is  not  divided  by 
8,  hnt  by  the  figure  eurrcsmndinK  to  the  quantity  token  ;  thus,  for  linseed  oil,  0.15  Um.  would  be 
divided  by  1.5^ 
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62.  Mercuric  Nitrate  Test  Solution,  Hg(N03)2 -f- 4H2O.— Use  the  odicial 
Bolution  of  mercuric  nitrate  [Li'jnor  Hydrarrjyri  Nilratis,  U.  S.  P.]. 

63.  Mercuric  Potassium  Iodide  Test  Solution  {Mayer's  Reagent)  .—Dissolve 
1.344  Gni.  of  inercuric  chloride,  HgCla  [J/ydrarcjyri  (liloridnm  Cornmnim, 
U.  S.  P.],  in  60  Cc.  of  water,  and  5  Gm.  of  i)Otassium  iodide  [Potasm  lodidnm, 
U.  S.  P.]  in  10  Cc.  of  water.  Mix  the  two  solutions,  and  then  add  sufficient  water 
to  make  the  mixture  mea.sure  100  Cc. 

64.  Mercuric  Potassium  Iodide  Test  Solution,  Alkaline  (Nessler's  i?e- 
agren^) . —Dissolve  10  Gm.  of  p(jta.s,siuiu  iodide  [J'i>l<t.wii  Iddidum,  U.  iS.  P.]  in  10  Cc. 
of  water,  and  add  gradually,  in  portions,  a  saturated  acjueous  solution  of  mercuric 
chloride  [Hydranjyri  Chtoriduui  C</rrosivum,  U.  S.  P.],  with  constant  agitation, 
until  a  slight  red  precipitate  remains  undissolved  ;  to  this  mixture  add  30  Gm.  of 
potassium  hydroxide  [I'otaxsii  Ilydroxklnm,  U.  S.  P.]  and,  when  solution  has  taken 
place,  1  Cc.  more  of  the  saturated  aqueous  solution  of  mercuric  chloride.  Dilute 
this  solution  with  water  until  it  measures  200  Cc.  Allow  the  precipitate  to  sub- 
side, and  draw  off  the  clear  fluid. 

Note.— 2  Cc.  of  this  reagent,  when  added  to  50  Cc.  of  water  containing  0.05  mil- 
ligramme of  ammonia,  should  produce  at  once  a  yellowish-brown  coloration. 

65.  Mercurous  Nitrate  Test  Solution.— Into  a  porcelain  evaporating  dish 
introduce  10  Gm.  of  pure  mercury  with  5  Cc.  of  pure  nitric  acid  and  5  Cc.  of  dis- 
tilled water,  and  set  it  aside  for  24  hours  in  a  cool,  dark  room.  Separate  and 
drain  the  crystals  (2HgN03  +  H2O) ,  and  dissolve  them  in  100  Cc.  of  water. 
Preserve  the  solution  in  a  dark,  amber-colored  bottle,  into  which  a  small  quan- 
tity of  mercury  has  been  introduced. 

66.  Metals,  Time-Limit  Test  for  Heavy.— See  No.  121. 

67.  Modified  Qutzeit's  Test.— See  No.  17. 

68.  Methyl  Alcohol,  CH3OH.— Rectified,  purified  wood-alcohol,  having  a 
specific  gravity  of  about  0.812'at  25°  C.  (77°  F.),  and  free  from  pyroligneous  odor. 
Used  for  the  identification  of  salicylic  acid. 

69.  Methyl  Orange  Test  Solution.— See  under  Indkatms  (No.  130). 

70.  Naphthylamine  Acetate  Test  Solution.— Boil  0.1  Gm.  of  alpha-naph- 
thylamine  acetate  (C10H7NH2.HC2H3O2)  in  20  Cc.  of  distilled  water,  filter 
through  cotton,  and  mix  the  filtrate  with  ISO  Cc.  of  diluted  acetic  acid  (10  per- 
cent, absolute  acid).  Only  freshly  distilled  water  should  be  employed  in  pre- 
paring this  reagent,  which  must  be  kej)t  in  well-stoppered  bottles,  protected  from 
the  light. 

71.  Nitric  Acid,  HNO3.— Use  the  official  nitric  acid  [Acidum  Nitricum,\J.^.V.'\. 

72.  Nitric  Acid,  Fuming. — Use  the  commercial  red  fuming  acid,  if  it  is  of  the 
specific  gravity  1.437  at  25°  C.  (77°  F.).  It  should  be  carefully  kept  in  glass- 
stoppered  l)ottles,  in  a  cool  place. 

73.  Oxalic  Acid,  Pure,  H2C2O4  +  2H2O.— P»r<'  Oxalic  Add  is  in  the  form  of 
colorless,  transparent,  clino-rhombic  crystals  ;  10  Gm.  011  ignition  upon  platinum 
foil  should  leave  no  residue.  One  part  of  the  acdd  is  completely  soluble  in  12 
parts  of  water  at  25°  C.  (77°  F.) .  For  the  preparation  of  test  and"  volumetric  so- 
lutions, conmiercial  oxalic  acid  should  be  jmrified  as  follows  : 

To  1  part  of  the  Acid  add  10  parts  of  cold  water,  and  shake  until  the  latter  is 
saturated.  Filter  off  the  solution  from  the  undis.'^olved  crystals,  evaporate  the  fil- 
trate to  about  three-fourths  of  its  volume,  and  set  it  aside  so  that  the  fixed  salts 
which  it  contains  may  crystallize  out.  Carefully  decant  the  liquid  from  the  cry.';- 
tals,  concentrate  it  by  evaporation,  and  set  it  aside  to  crystallize,  stirring  occa- 
sionally to  jjrevent  the  formation  of  large  crystals  which  niiglit  enclose  moisture. 
Drain  the  crystals  in  a  funnel,  dry  them  carefully  on  blotting  paper,  and  pre- 
serve them  in  well-stoppered  bottles. 

74.  Oxalic  Acid  Test  Solution.— Dis.soIve  10  Gm.  of  pure  oxalic  acid,  H2C2O4 
-\-  2H2O,  in  sufficient  distilled  water  to  measure  100  Cc. 

75.  Pnliadous  Chloride  Test  Solution.— Dissolve  0.5  Gm.  of  palladous  chlo- 
ride, IM('l2,  in  snflicient  water  to  measure  10  Cc.  Preserve  in  a  glass-stoppered 
bottle. 

76.  Phenolphthalein  Test  Solution.— See  under  IndinUors  (No.  131). 

77.  Picric  Acid  Test  Solution. —Dissolve  1  (im  of  pure,  distinctly  crystalline 
picric  acid  (trinitro-phenol) ,  Cells  (N0a)30H,  in  100  Cc.  of  water,  cool" the  eolut ion 
end  filter,  if  necessary. 
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78.  Platinic  Chloride  Test  Solution.— Dissolve  2.6  Gm.  of  chloroplatinic 
acifl,  IlaPtCle  -r  Oils*  >,  in  20  Co.  of  water.  On  evaporating  a  small  portion  of  the 
solution  to  dryness  and  igniting  the  residue,  pure  metallic  platinum  should  remain, 
which  should  yield  notliing  soluble  in  nitric  acid. 

79.  Potassio-Mercuric  Iodide  Test  Solution.— See  No.  63. 

80.  Potassium  Bitartrate,  KIIC4H4O6. — The  purification  of  pota.ssium  bitar- 
trate  [/'«/a.w//  nitnrtrns,  U.  8.  P.],  to  render  it  suitable  for  standardizing  volu- 
metric solutions  of  potassium  and  sodium  hydroxide,  is  carried  out  as  follows  : 
To  100  Gm.  of  the  salt  contained  in  a  beaker,  is  added  a  mixture  of  85  Cc.  of  water 
and  25  Cc.  of  diluted  hydrochloric;  acid  ;  the  covered  beaker  is  then  placed  upon 
a  bath  of  boiling  water  and  the  mixture  digested,  with  occasional  stirring,  for 
three  hours.  After  quickly  cooling,  the  solution  is  drained  off  from  the  precipi- 
tate, which  is  wa.shed  by  affusion  and  decantation  with  two  successive  portions  of 
100  Cc.  each  of  water  ;  after  collecting  the  precipitate  upon  a  plain  filter,  the  wash- 
ing with  cold  water  is  continued  until  the  filtrate,  after  adding  a  few  drops  of 
nitric  acid,  ceases  to  become  opalescent  upon  tlie  addition  of  silver  nitrate  T.S. 
The  precipitate  of  potassium  bitartrate  is  then  dissolved  in  the  smallest  possible 
volume  of  boiling  water  (about  1500  Cc.) ,  filtered,  and  the  filtrate,  while  being 
rapidly  cooled,  is  constantly  stirred.  When  the  mixture  is  cold,  the  crystalline 
precipitate  is  collected  upon  a  plain  filter,  wa.shed  with  800  Cc.  of  cold  water,  and, 
after  thoroughly  draining,  dried  at  120°  C.  (248°  F.)  until  of  constant  weight.  It 
should  be  kept  in  dry,  securely  stoppered  bottles. 

Purified  potassium  bitartrate  is  employed  for  standardizing  normal  and  tenth- 
normal potassium  or  sodium  hydroxide  V.S. 

81.  Potassium  Bromate,  KBrOa.— White  cubical  crystals  or  granular  crys- 
talline powder,  having  a  pungent,  saline  taste.  Soluble  in  15.5  parts  of  water  at 
25°  C.  (77°  F.) ,  and  in  2  parts  of  boiling  water  ;  slightly  soluble  in  alcohol.  The 
aqueous  solution  has  a  neutral  reaction,  and  upon  the  addition  of  diluted  suljihuric 
acid  no  yellow  color  should  at  once  be  produced.  When  heated  to  350°  C. 
(662°  F.),  the  salt  undergoes  decomposition  with  the  evolution  of  oxygen.  Potas- 
sium Bromate  should  not  be  triturated  or  heated  with  organic  or  easily  oxidiza- 
ble  substances.  The  addition  of  nitric  acid  or  sulphuric  acid  to  the  salt  causes 
decomposition  with  the  evolution  of  bromine.  If  0.1  Gm.  of  Potassium  Bromate, 
dried  at  100°  C.  (212°  F.),  and  2  Gm.  of  pota.«Hium  iodide  be  dissolved  in  about  25 
Cc  of  water  contained  in  a  glass-stoppered  bottle  (of  about  100  Cc.  capacity),  and, 
after  the  addition  of  5  Cc.  of  hydrochloric  acid,  the  bottle  be  securely  stoppered 
and  set  aside  for  ten  minutes,  not  less  than  36.1  Cc.  of  tenth-normal  sodium  thio- 
eulphate  V.S.  should  be  required  to  discharge  the  color,  corresponding  to  99.8  per 
cent,  of  pure  Potassium  Bromate. 

82.  Potassium  Carbonate  Test  Solution.— Dissolve  10  Gm.  of  anhydrous 
potassium  carbonate,  K2('().3,  pr('i)ared  bv  boating  potassium  carbonate  [/Was.s)i 
Carlxnins,  U.S.  P.]  to  1.80°  C.  (2(16°  F.),  iu  sufiicient  water  to  measure  100  Cc. 

83.  Potassium  Chromate  Test  Solution.— Dissolve  10  Gm.  of  yellow  potas- 
sium chromate,  K2Cr()4,  in  sutnoiout  water  to  moasuro  100  Cc.  On  adiling  silver 
nitrate  T.S.  t«  a  few  drops  of  the  solution  diluted  with  a  little  distilled  water,  a  red 
precipitate  is  produced  wliioh  slionld  be  completely  soluble  in  nitric  acid  (jibsence 
of  rhloriflr) .  Anotber  portion  of  tlu;  solution,  mixed  with  an  equal  volume  of 
diluted  hydroobloric  acid,  should  yield  no  precipitate  with  barium  chloride  T.S. 
(absence  of  siil^)li(itr).  Anotber  jiortion  of  the  solution  should  not  become  turbid 
upon  theadflition  of  ammonia  wafer  or  amiiioninm  oxalate  T.S.  (absence  of  nlkn- 
line  ritrtlis).  A  solution  of  0.1  (bn.of  tliosalt  in  20  Co.  of  water  should  not  btH'ome 
red  upon  the  addition  of  a  few  droj)S  of  j)henolphthaleia  T.S.  (limit  of  free 
alknlh'x) . 

84.  Potassium  Cyanide  Test  Solution. — Dissolve  1  Gm.  of  potassium  cya- 
nide, Kf;N  [I'ntiiKyii  ('i/iniiiliiin,  U.S.  P.],  in  sufiicient  water  to  measure  10  Co. 
This  solution  sbould  be  fresbly  f)repared  wlien  reipiired. 

85.  Potassium  Dichromate,  Pure,  KaCraO?.  -  In  addition  to  the  tests  pre- 
scribed for  tliis  salt  in  tin-  fi-xt  of  tbe  I'liarmaoo]i(iia,it  is  required  to  conform  to 
more  rigorf>us  tests  before  it  can  be  used  in  tbe  preparation  of  tbe  tenth-normal 
volumetric  solutif)n.  In  a  solution  of  0.5  (im.  of  the  salt  in  10  Cc.  of  water  ren- 
derefl  acid  by  0.5  ('c.  of  nitric  acid,  no  turbidity  should  be  produced  by  barium 
chloride  T.S   (absence  of  Kiil]}liales). 
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To  10  Cc.  of  the  aqueous  solution  of  the  salt  (1  in  20) ,  the  addition  of  1  Cc.  of 
ammonia  water,  followed  by  1  Cc.  of  ammonium  oxalate  T.S.,  should  produce  no 
turbidity  (absence  of  calcium) . 

If  to  a  solution  of  0.5  Gm.  of  the  salt  in  20  Cc.  of  water,  sufficient  sulphurous 
acid  be  added  to  impart  a  strong  odor  of  the  reagent,  and  the  mixture  be  btjiled 
for  about  three  minutes  and  cooled,  the  addition  of  1  Cc.  of  nitric  acid  and  a 
few  drops  of  silver  nitrate  V.S.  should  produce  no  turbidity  (absence  of  chlorides) . 

Potassium  dichromate  which  fails  to  meet  all  of  the  above  requirements  may 
be  purified  by  recrystalHzation,  the  liot,  saturated  acjueous  solution  of  the  salt 
being  rapidly  cooled  with  agitation.  The  granular  crystals,  after  being  collected 
on  a  plain  tilter  and  washed  with  sufficient  cold  water  to  remove  tYie  mother 
liquor,  are  thoroughly  drained  and  then  dried  at  120°  C.  (248°  F.).  This  recrys- 
talHzation should  be  repeated  until  the  salt  responds  to  all  of  the  above  testa  for 
purity. 

86.  Potassium  Dichromate  Test  Solution. — Dissolve  10  Gm.  of  pure  potas- 
sium dichromate  (No.  85)  in  sufficient  water  to  measure  100  Cc. 

87.  Potassium  Ferricyanide  Test  Solution.— Dissolve  1  part  of  p<3tassium 
ferricyanide,  K3Fe(CN)6,  in  about  10  parts  of  water.  This  solution  should  be 
freshly  made  when  required,  as  it  undergoes  decomposition  with  formation  of 
ferrocyanide  on  standing.  A  freshly  prepared  a()ueous  solution,  when  mixed 
with  some  ferric  chloride  T.S.  which  has  been  well  diluted  with  water,  should 
show  a  brown  tint,  free  from  turbidity  or  a  shade  of  green.  Potassium  Ferri- 
cyanide should  respond  to  the  tests  for  the  absence  of  sulphates  and  chlorides  as 
described  under  Potassium  Ferrocyanide  (No.  88). 

88.  Potassium  Ferrocyanide,  K4Fe(CN)e  + 3H2O.— In  the  form  of  large, 
soft,  transparent,  yellow,  four-sided,  monoclinic  tabular  crystals,  odorless,  and 
having  a  mild,  saline  taste.    SJightly  efflorescent  on  exposure  to  dry  air. 

Soluble  in  three  parts  of  water  at  25°  C.  ( 77°  F.) ,  and  in  2  parts  of  boiling  water  ; 
insoluble  in  alcohol.  The  acxueous  solution  is  neutral  to  litmus  paper.  No  effer- 
vescence should  be  caused  by  the  addition  of  diluted  sulphuric  acid  to  a  concen- 
trated solution  of  the  salt  (absence  of  carboiiad) . 

The  aqueous  solution  (I  in  20) ,  acidulated  with  hydrochloric  acid,  should,  upon 
the  addition  of  barium  chloride  T.S.,  remain  clear  (absence  of  sidpliate) .  If  a  mix- 
ture of  0.5  Gm.  of  the  salt  with  1.5  Gm.  of  pure  pota.ssium  nitrate  and  0.5  Gm.  of 
pure  anhydrous  sodium  carbonate  be  heated  to  re<lness  in  a  porcelain  crucible, 
the  residue  dissolved  in  water,  and  the  filtered  solution  supei-saturated  with  nitric 
acid,  no  turbidity  should  be  produced  upon  the  addition  of  silver  nitrate  T.S. 
(absence  of  chloride) .  The  precipitate  produced  in  the  aqueous  solution,  acidulated 
with  nitric  acid,  by  silver  nitrate  T.S.  should  be  of  a  pure  white  color,  without  a 
tinge  of  red  (absence  of  ferricyanide) . 

89.  Potassium  Ferrocyanide  Test  Solution. — Dissolve  10  Gm.  of  potas- 
sium ferrocyanide,  K4Fe(CN)6  +  3H2<),  in  suilicient  water  to  measure  100  Cc. 

90.  Potassium  Hydroxide  Test  Solution. — Use  the  official  solution  of  potas- 
sium hydroxide,  KOI  I  [Liijitor  J'otasftii  II>jdro.vidi,  U.  S.  P.]. 

91.  Potassium  Hydroxide  Test  Solution,  Alcoholic— Use  the  half-normal 

alcoholic  potassium  hydroxide  V.S.  (Nos.  99  and  144). 

92.  Potassium  Iodide  Test  Solution.— Dissolve  20 Gm.  of  p(>ta.«sium  iodide, 
KI  [Potasxii  lodidum,  U.  vS.  P.],  in  sufficient  water  to  measure  100  Cc,  and  keep 
the  solution  in  dark  amber-colored,  well-stoppered  bottles.  The  solution  should 
be  frequently  renewed. 

93.  Potassium  Nitrate,  KNO3.— The  dry  salt  [Potcmii  Nitrus,  U.  S.  P.],  re- 
sponding to  the  tests  of  jnirity  re(iuired  by  the  I'harniacopteia.  It  should  also  be 
free  from  chlorides  and  sulphates. 

94.  Potassium  Permanganate  Test  Solution,  KMn04.— Use  No.  145. 

95.  Potassium  Sulphate  Test  Solution.— Dissolve  1  (im.  of  potiissium  sul- 
phate, K2SO4,  in  suilicient  water  to  measure  100  Cc. 

96.  Potassium  Sulphocyanate,  KSCN.— Colorless,  prismatic  crystals,  of 
cooling,  saline  taste,  and  hygroscopic  in  moist  air.  Keadily  soluble  in  less  than 
its  own  weight  of  water;  soluble  in  10  parts  of  absolute  alcohol. 

The  aqueous  solution  of  the  salt  (1  in  20)  should  not  become  turbid  within 
five  minutes  upon  the  addition  of  barium  chloride  T.S.  (limit  of  ^ulphute). 


1036  TESTS,  REAGENTS,  TEST  SOLUTIONS,  ETC. 

The  aqueous  polutiou  (1  in  20),  after  the  addition  of  1  Cc.  of  HUited  hydro- 
chloric acid,  should  remain  colorless  (absence  of  iruu),  and  should  not  respond  to 
the  Time-Limit  Test  for  Heavy  Metals  (No.  121). 

97.  Potassium  Sulphocyanate  Test  Solution. — Use  the  tenth-normal  volu- 
metric solution  (No.  146). 

98.  Resins,  etc.,  Acid  Number  for.— Dissolve  1  Gm.  of  the  resinous  sub- 
stance in  alcohol,  add  a  few  drops  of  phenolphthalein  T.S.,  and  titrate  with  normal 
potassium  hydroxide  V.  S. ;  the  amount  of  potas.sium  hydroxide  consumed  (ex- 
pressed in  milligrammes)  is  termed  the  Acid  Number.  The  reaction  is  often  more 
distinct  if  an  excess  of  normal  potassium  hydroxide  V.S.  be  used  and  the  solution 
titrated  back  with  normal  acid  V.S. 

99.  Saponification  Value  of  Fats  and  Oils.— The  determination  of  the  sa- 
ponification value  is  conducted  as  follows  :  Weigh  out  accurately,  in  a  flask  holding 
150  to  200  Cc,  1.5  to  2  Gm.  of  the  purified  and  filtered  fat.  Next  run  intt)  the 
flask,  with  a  burette,  25  Cc.  of  alcoholic  potassium  hydroxide  T.S.  (see  No.  144) . 
AVhile  exactly  25  Cc.  is  not  indispensable,  in  comparative  tests  precisely  the  same 
amount  must  be  used,  allowing  the  burette  to  drain  in  exactly  the  same  way  in 
each  test.  Then  place  a  small  funnel  in  the  flask  and  heat  it  on  a  water-bath  con- 
taining boiling  water,  for  half  an  hour,  so  that  the  alcohol  is  simmering,  frequently 
imparting  a  rotatory  motion  to  the  contents  of  the  flask.  Then  add  1  Cc.  of  phe- 
nolphthalein T.S.,  and  titrate  l)ack  the  excess  of  potassium  hydroxide  with 
half-normal  hydrochloric  acid  V.S.  A  Ijlank  test  is  made  at  the  same  time,  using 
the  alcoholic  potassium  hydroxide  T.S.  alone  ;  the  difference  in  the  number  of 
cubic  centimeters  of  half-normal  hydrochloric  acid  V.S.  consumed  by  the  blank 
test  and  the  real  test,  multiplied  by  27.87,  and  divided  by  the  weight  in  grammes 
of  the  fat  or  oil,  will  give  the  saponification  equivalent  of  the  sample  tested. 

100.  Silver  Ammonium  Nitrate  Test  Solution. — Dissolve  1  Gm.  of  silver 
nitrate,  AgNOa  [Aryc/ili  yitrax,  \J.f^.  P.],  in  20  Cc.  of  water,  and  add  ammonia 
water,  drop  by  drop,  until  the  precipitate  first  produced  is  almost,  but  not  entirely, 
redissolved.  Filter  the  solution,  and  preserve  it  in  dark  amber-colored  and  well- 
stoppered  l)ottles. 

101.  Silver  Nitrate  Test  Solution,  AgNOs.— For  ordinary  purposes,  use  the 
tenth-normal  volumetric  solution  (.see  No.  147). 

102.  Silver  Sulphate  Test  Solution.— Dissolve  1  Gm.  of  silver  nitrate  [Ar- 
genli  Xitra.t,  U.  S.  P.]  in  0.5  Cc.  of  warm  water,  and  add  1.5  Cc.  of  pure,  concen- 
trated sulphuric  acid.  On  cooling,  small  transparent  crystals  of  silver  sulphate, 
Ag2S04,  separate.  Carefully  pour  off  the  acid  li(iuid,  wa.sh  the  crystals  repeatedly, 
by  decantation,  with  cold  water,  transfer  them  to  a  bottle,  add  100  Cc.  of  water, 
and  agitate  so  as  to  produce  a  saturated  solution.  For  use,  decant  a  sufficient 
quantity  of  the  latter. 

103.  Sodium  Acetate  Test  Solution.— Dissolve  10  Gm.  of  sodium  acetate, 
NaC2H302  +  3H2O  [Sodii  Arctafi,  U.  S.  P.],  in  suflicieiit  water  to  mea.sure  100  Cc. 

104.  Sodium  Bitartrate  Test  Solution,  NaIIC4n4(^e  I  TI2O. -To  a  solu- 
tion of  3.5  (im.  of  tartaric  acid  [Acidnm  Ihrtitriniw,  U.S.  P.]  in  about  80  Cc.  of 
boiling  water,  add  gradually,  in  small  portions,  monohydrated  sodium  carbonate 
[Sofia  CarhonrtH  .VonolujdmluK,  U.  S.  P.]  until  the  solution  has  a  niMitral  reaction  ; 
tothi.H  liquid  is  now  added  3.5  Gm.  of  tartaric  acid,  and  after  filtering  and  cool- 
ing, sutticient  water  is  a<lded  to  the  solutiDn  to  measure  100  Cc.  This  solution 
should  be  freshly  prepared  when  required. 

105.  Sodium  Carbonate.— The  monohydrated  salt,  Na2C03  -}-  IlgO,  conform- 
ing to  the  tests  j>rcscrilK'(l  by  the  Plianna<-op(fia  [Sodii  ('arhouan  Moiioln/dnitun'}, 
but  absolutely  free  from  chloride  and  sulphate. 

106.  Sodium  Carbonate  Test  Solution.  -Dissolve  10  Gm.  of  monohvdrafo<l 
Bodiinn  carhonate,  .\a2< "'  h  I  H2( )  [Sndil  ( ■arlxunis  M,m(>hii<h-(itiix,  V.  S.  P.],  in  suffi- 
cient wafer  to  measure  100  Cc. 

107.  Sodium  Cobaltic  Nitrite  Test  Solution,  C.>2(N02)e'.Na\02  +  H2O.— 

DisHflve  J  dm.  of  lobMltoiis  nitnife.  Col  \<  ),i)o  I  (iHaG,  and  10  (Jm.  of  sodium 
nitrite,  NaNOg,  in  about  '^^)  {\-.  of  wjiter,  adcl  2  Cc.  of  nc(>tii'  acid  {Andum  AMiniw, 
U.  S.  P.],  and  dilute  with  sufii.ient  w.'iter  to  measure  100  Cr.  A  few  drops  of 
acetic  acid  should  be  added  to  the  solution  frouj  time  t«  time.  The  reagent  should 
not  be  kept  longer  than  three  months. 
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108.  Sodium  Hydroxide  Test  Solution,  NaOH.— Use  the  official  solution 
of  sodium  hydroxide  {^Lifptor  Sodii  Ifi/ilrojidi,  U.  S.  I'.]. 

109.  Sodium  Nitrite,  NaN()2. — The  purest  commercial  salt,  either  granulated 
or  in  the  form  of  sticks  is  sulhciently  pure. 

110.  Sodium  Nitroprusside  Test  Solution. — Dissolve  1  part  of  sodium  nitro- 
prusside,  Na2Fe(N0)  (CN)5+ 2H2O,  in  19  parts  of  water  immediately  before 
using. 

111.  Sodium  Phosphate  Test  Solution. — Dissolve  10  Gm.  of  sodium  phos- 
phate, Na2HP04  +  I2II2O  [Sodii  Plio^jihax,  U.  S.  P.],  hi  sufficient  water  to  measure 
100  Cc. 

112.  Sodium  Tartrate  Test  Solution,  Na2C4H40e  + 2II2O.— To  a  solution 
of  6.5  Gm.  of  tartaric  acid  \^Acidurii  llirUirkum,  U.  S.  P.]  in  about  80  Cc.  of 
boiling  water,  add  gradually,  in  small  portions,  monohydrated  sodium  carbonate 
[Soda  Carboiias  Monohydratus,  U.  S.  P.]  until  the  solution  has  a  neutral  reaction  ; 
after  filtering  and  cooling,  add  sufficient  water  to  measure  100  Cc.  This  solu- 
tion should  be  freshly  prepared  when  required. 

1 13.  Sodium  Thiosulphate,  Na2S203  +  5H20.— In  addition  to  the  tests  pre- 
scribed for  this  salt  in  the  text  of  the  Pharmacopeia  \^Sodn  T'ldonidphaf'],  it  is  re- 
quired to  cf>nform  to  the  following  more  rigorous  tests  before  it  can  be  used  in 
preparing  the  standard  volumetric  solution.  If  to  a  solution  of  the  salt  (1  in  20) 
in  distilled  water,  iodine  T.S.  be  added,  drop  by  drop,  until  it  retains  a  faint  but 
permanent  brown  color,  no  turbidity  siiould  be  produced  upon  the  addition  of 
barium  chloride  T.S.  (absence  of  .mlphatcs  and  stdphi(ef<) .  The  addition  of  1  drop 
of  phenolphthalein  T.S.  to  the  aqueous  solution  of  the  salt  (1  in  10)  should  pro- 
duce not  more  than  a  very  faint  rose-tint  (ab.'ience  of  free  alkalies) .  The  aqueous 
solution  of  the  salt  (1  in  20)  should  not  become  cloudy  upon  the  addition  of  am- 
monium oxalate  T.S.  (absence  of  calcinm  >«ilff) . 

114.  Sodium  Thiosulphate  Test  Solution. — Use  the  tenth-normal  volu- 
metric solution  (No.  151). 

115.  Stannous  Chloride  Test  Solution. — Heat  pure  tin  (see  No.  122),  in 
the  form  of  foil  or  granules,  with  concentrated  hydrochloric  acid,  taking  care  that 
the  metal  be  in  excess.  When  the  acid  is  saturated,  crystals  of  stannous  chlo- 
ride, SnCl2  +  2H2O,  begin  to  form.  Remove  and  drain  these,  dissolve  them  in  10 
parts  of  water,  and  preserve  the  solution  in  well-stoppered  bottles,  into  each  i>f 
which  a  fragment  of  pure  tin,  or  a  piece  of  pure  tin-foil,  has  previously  been  in- 
troduced. 

For  Bettendorf's  test  (see  No.  16),  pure  concentrated  hydrochloric  acid  ( which 
responds  to  the  U.  S.  P.  tests  of  purity)  is  saturated  with  the  JreMij  prepared 
crystals. 

116.  Starch  Test  Solution.— Triturate  1  Gm.  of  starch  [Am>/him,  U.  S.  P.] 
with  10  Cc.  of  cold  water,  and  then  add  sufficient  boiling  water,  with  constant 
stirring,  to  make  about  200  Cc.  of  a  thin,  translucent  fluid.  This  solution  should 
be  freshly  prepared  and  filtered  when  required  for  use. 

117.  Sulphanilic  Acid  Test  Solution. — Dissolve  0.5  Gm.  of  sulphanilic  acid, 
C6H4(NH2).(S03lI)  (para-amidobenzenesulphonic  acid),  in  150  Cc.  of  diluted 
acetic  acid  (10  percent,  absolute  acetic  acid).  Only  freshly  distilled  water  should 
be  employed  in  pre])aring  the  diluted  acetic  acid. 

This  reagent  shouM  be  kept  in  we'l-stoppered  bottles. 

118.  Sulphuric  Acid,  Pure,  for  Tests,  H2SO4.— The  sulphuric  acid  of  the 
Pharmacopceia,  which  has  a  specific  gravity  of  1.826  at  25°  C.  (77°  F.),  will  answer 
as  a  reagent  for  most  purposes,  provided  it  is  of  the  required  degree  of  purity. 
But  when  "  concentrated"  sulphuric  acid  is  specially  directed  in  a  test,  it  is  in- 
tended that  the  strongest  obtainable  pure  acid,  of  a  specific  gravity  of  not  les.-^ 
than  1.884  at  25°  C.  (77°  F.) ,  be  employed. 

In  addition  to  the  tests  prescribed  for  this  aciil  in  the  text  of  the  Pharniacoi)a'ia, 
it  is  re(|uired  to  conform  to  the  following  nion»  rigorous  tests  before  it  can  be 
emploved  as  a  reagent.  If  ]  Cc.  of  diphenylamine  T.S.  (see  No.  .SS)  be  carefully 
poured,  as  a  separate  layer,  upon  5  Cc.  of  sulphuric  acid,  contained  in  a  test-tube, 
no  distinct  blue  color  should  appear  in  the  zone  of  contact  (absence  of  nitric  acid) . 

119.  Tannic  Acid  Test  Solution.— Dissolve  1  Gm.  of  tannic  acid,  HC14H9O9 
[Acidum  Tannicum,  U.  S.  P.],  in  1  Cc.  of  alcohol,  and  add  sufficient  water  to 

measure  10  Cc. 
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120.  Tartaric  Acid  Test  Solution.— Dissolve  1  part  of  tartaric  acid,  H2C4 
H40e  [Aci'lum  larlaricmii,  U.  S.  P.],  in  3  parts  of  water.  Since  fnngous  growths 
rapidly  destroy  the  solution  of  tartaric  acid,  it  should  be  prepared  only  aa  wanted. 

121.  Time-Limit  Test  for  Heavy  Metals. — This  tc-st  is  to  be  used  to 
detect  the  j>rcHcnce  of  undesirable  metallic  impurities  in  official  chemical  sub- 
stances or  their  solutions;  these  should  not  respond  affirmatively  within  the 
stated  time. 

Ten  Co.  of  a  solution  of  the  substance  in  distilled  water  (1  in  20),*  contained  in 
a  test-tube  of  about  40  Cc.  capacity,  is  acidulated  with  1  Cc.  of  diluted  hydro- 
chloric aciil  (unless  otherwise  directed),  warmed  to  about  50°  C  (122°  F.),  and 
an  equal  volume  of  freshly  prepared  hydrogen  sulphide  T.S.  added,  and  the  mix- 
ture allowed  to  stand,  in  the  well-stoppered  test-tube,  in  a  warm  place,  at  35°  C. 
(95°  F. )  for  at  least  half  an  hour.  At  the  end  of  this  time  any  coloration  or  tur- 
bidity is  carefully  noted,  ammonia  water  is  added  in  excess,  and  the  solution  again 
examined  for  a  coloration  or  turbidity.  Before  the  addition  of  the  amnujnia 
water,  the  mixture  should  still  possess  the  odor  of  hydrogen  sulphide;  if  not,  it 
should  be  thoroughly  saturate*!  with  the  gas  and  again  set  a.side  for  half  an  hour. 

Any  change  in  the  color  of  the  solution  which  is  being  tested  should  be  noted  by 
comparison  with  the  same  volume  of  the  hydrogen  sulphide  T.S.  (which  has 
been  likewise  acidulated),  when  viewed  crosswise  by  reflected  light  while  held 
against  a  white  surface. 

.•ln/i»io/?v  yields,  upon  the  addition  of  hydrogen  sulphide  T.S.  to  highly  diluted 
solutions,  a  pale  yellow  to  orangi'  color,  or,  to  more  concentrated  solutions,  an 
orange  precipitate,  which  is  soluble  in  test  solutions  of  potassium  hydroxide  and 
ammonium  sulphifle,  as  well  ;is  in  strong  hydrochloric  acid.  The  precipitate  ia 
insoluble  in  test  solution  of  ammonium  carbonate.  The  addition  of  ammonia 
water  to  the  highly  diluted  hydrogen  sulphide  solution  of  antimony  slightly 
intensifies  the  coloration. 

Arsetiic  yields,  upon  the  addition  of  hydrogen  sulphide  T.S.  to  highly  diluted 
solutions,  a  pale  yellow  color,  or,  to  more  concentrated  .solutions,  a  yellow  precipi- 
tate, which  is  soluble  in  test  solutions  of  potassium  hylroxide,  ammonium  sul- 
phide, and  ammonium  carbonate,  but  is  reprecipitateil  uj)r>n  the  addition  of 
hydrochloric  acid,  insoluble  in  excess.  The  addition  of  ammonia  water  to  the 
highly  diluted  hydrogen  sulphide  solution  of  arsenic  slightly  intensifies  the  yellow 
color. 

Cadmium  in  very  dilute  solutions  gives,  with  hydrogen  sulphide  T.S.  or  ammo- 
nium sulphide  T.S.,  a  pale  yellow  color  ;  it  yields  in  more  concentrated  solutions 
(not  excessively  acid)  a  yellow  precipitate,  which  is  insoluble  in  cold  diluted 
hydrochloric  acid,  potassium  hydroxide  T.S.,  or  ammonium  sulphide  T.S.  (dis- 
tinction from  arsenic) ,  and  in  solution  of  potassium  cvanide.  This  precipitate  is 
soluble  in  nitric  and  hydrochloric  acids  and  in  hot  diluted  hydrochloric  and  sul- 
phuric acids. 

Copper  yields,  upon  the  addition  of  hydrogen  sulphide  T.S.  to  highly  diluted  so- 
lutions, a  pale  brown  color,  or,  to  more  concentrated  solutions,  a  brownish-black 
precipitate,  which  is  insoluble  in  diluted  hydrochloric  acid  and  test  solution  of 
potassium  hydroxide,  and  is  but  very  slightly  soluble  in  test  solution  of  ammo- 
nium sulphide.  The  precipitate  is  soluble  in  warm  diluted  nitric  acid  and  also  in 
solution  of  potassium  or  sodium  cyanide.  The  addition  of  ammonia  water  to  the 
highly  diluted  hydrogen  suli)hide  solution  containing  copper  slightly  intensifies 
the  coloration. 

Irtm. — Acidified  solutions  of  ferrous  iron  do  not  reai^t  with  hytlrogen  sulphide 
T.S.,  but  yield  a  dark  coloration  or  black  precipitate  with  ammonium  sulphide 
T.S.,  or  uj)on  the  addition  of  aunnonia  water  to  the  hy<Irogen  sulphide  mixture. 
This  latter  precipitat*!  is  soluble  in  cold  diluted  hydrochloric  acid. 

Acidified  s<ilutioiis  of  ferric  iron  yield  a  while  turbidity  or  preciititate  of  sulphur 
upon  the  addition  of  hy<lrogeti  sulphide  T.S. ,  l)ut  a  dark  coloration  or  black  pre- 
cipitate with  anuiioMium  suli)liide  T.S.,  or  uixtii  the  addition  of  aininoiiia  water  to 
the  hydrogen  sulphide  mixturi'.  This  precipitate  is  readily  soluble  in  acetic  and 
inorganic  aci<ls. 

/>^«'/  yields,  upon  the  athlition  f)f  hydrogen  sulphide  T.S.  or  ammonium  sul- 
phide T.S.  to  highly  diluted  solutions,  a  pale  brown  coloration,  or,  to  more  con- 


•The  dilution  (1  In  'M)  hn.s  been  e.\t<'n(lc<l,  cxiept  a.s  stated  Iwlow,  hv  the  Committee  of  Kcvi- 
»ion  to  a  total  diliilidn  of  1  in  luo  ;  for  iron  the  total  dilution  is  extendiil  U>  1  in  :«>(•.  Exeeption  : 
For  rhimicul  substances  to  W  tested  for  antimony,  and  arsenie,  the  dilution  hivs  not  been  ex- 
tended, hut  remains  at  1  to  20. 
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centrated  solutions,  a  black  precipitate,  which  is  inyoiuble  in  rliluted  hydrochloric 
acid,  and  also  in  test  solutions  of  potassium  hydroxide  and  ammonium  sulphide. 
Zinc  yields,  with  ammonium  sulphide  T.S.,  and  with  hydrogen  sulphide  T.S., 
either  in  neutral  solution,  or  after  acidulation  with  acetic  aci<l  (in  the  absence  of 
free  mineral  acids) ,  a  white  turbidity  in  highly  diluted  solutions,  but  with  con- 
centrated solutions  a  white  precipitate  soluble  in  hydrochloric  acid  and  insoluble 
in  acetic  acid. 

122.  Tin. —Pure  metallic  tin,  Sn,  in  the  granulated  or  mossy  condition.  Its 
solution  in  hydrocldoric  acid  should  give  no  precipitate  with  potassium  sulphate 
T.S.  (absence  of  lead),  and,  when  tested  by  the  Modified  Gutzeit's  Test  (No.  17), 
replacing  the  zinc  by  tin,  the  diluted  hydrochloric  acid  by  hydrochloric  acid 
U.S.  P.,  and  adding  1  drop  of  platinic  chloride  T.S. ,  the  mercuric  chloride  cap 
should  not  become  colored  witliin  the  time  recjuired  for  the  solution  of  the  metal 
(absence  of  arsenic). 

123.  Turmeric  Paper  and  Tincture. — See  under //ttZica/ors  (No.  132). 

124.  Zinc— Pure  metallic  zinc,  Zn  \_Zincurn,  U.  S.  P.].  See  also  Modified  Gut- 
zeit's Test  (No.  17). 

INDICATORS   FOR   ACIDIMETRY,    ALKALIMETRY,    Etc. 

Note. — Each  test  solution  used  as  indicator  should  be  examined  as  soon  as  pre- 
pared, and  afterwards  from  time  to  time,  as  to  its  neutrality.  If  necessary,  it 
should  be  brought,  by  the  cautious  addition  of  highly  diluted  sulphuric  acid,  or 
of  a  very  dilute  solution  of  an  alkali,  to  such  a  point  that,  when  a  few  drops  of 
it  are  added  to  25  Cc.  of  water,  a  few  drops  of  a  hundredth-normal  acid  or  alkali 
V.S.,  respectively,  will  distinctly  develop  the  appropriate  tints. 

Since  many  of  the  colored  test  solutions  are  injured  by  exposure  to  light,  it  is 
best  to  preserve  them  in  dark  amber-colored  vials.  Papers  prepared  with  them 
should  be  kept  in  dark  bottles  or  paper  boxes. 

125.  Brazil=Wood  Test  Solution.— Boil  50  Gm.  of  finely  cut  Brazil-wood 
[the  heart-wood  of  Feltejphoruin  dnbiiun  (Sprengel)  Britton,  Fam.  Legiaiiinosa''] 
with  100  Cc.  of  water  during  half  an  hour,  replacing  the  water  from  time  to 
time.  Allow  the  mixture  to  cool,  strain,  wash  the  contents  of  the  strainer  with 
water  until  100  Cc.  of  strained  liquid  are  obtained,  add  25  Cc.  of  alcohol,  and 
filter.  Care  should  be  taken  to  exclude  ammoniacal  vapors  while  filtering.  This 
solution  is  turned  purplish-red  by  alkalies,  and  yellow  by  acids. 

126.  Cochineal  Test  Solution. — Macerate  1  Gm.  of  unbroken  cochineal 
[Coccus,  U.S.  P.],  during  four  days,  with  20  Cc.  of  alcohol  and  60  Cc.  of  water. 
Then  filter.  The  color  of  this  test  solution  is  turned  violet  by  alkalies,  and  yellowish- 
red  by  acids.  Cochineal  T.S.  is  useful  in  titrating  alkaloids,  inorganic  acids,  am- 
monia, the  alkalies,  and  alkaline  earths.  The  presence  of  salts  of  iron,  alumina, 
or  copper  should  be  avoided.     This  indicator  is  useless  for  titrating  organic  acids. 

127.  Hematoxylin  Test  Solution. — Dissolve  0.2  Gm.  of  hematoxylin  [a 
crystalline  substance  derived  from  Huinatoxi/lon,  U.  S.  P.]  in  100  Cc.  of  alcohol. 
Use  about  5  drops  for  each  titration.  This  indicator  assumes  a  yellow  to  orange 
color  in  acid  solutions,  and  a  violet  to  purple  color  in  alkaline  solutions.  The  titra- 
tion is  complete  when  the  change  in  color  remains  permanent  upon  the  addition 
of  one  drop  of  the  volumetric  solution  after  stirring  the  liquid. 

128.  lodeosin  Test  Solution. — Dissolve  0.1  Gm.  of  iodeosin,  C20H8I4O5  (tetra- 
iodofluorescein) ,  in  100  Cc.  of  alcohol.  This  indicator  becomes  colorless  in  acid 
solutions,  changing  to  pink  in  alkaline  solutions.  Dilute  the  solution  to  be 
titrated  in  a  200  Cc.  flask  with  distilled  water  to  about  100  Cc,  add  20  Cc.  of 
ether  and  5  drops  of  the  iodeosin  T.S.,  cork,  and  shake  well.  Then  add  the 
volunietric  alkali  solution  gradually,  shaking  well  after  each  addition.  The  titra- 
tion is  complete  when  the  lower  aqueous  solution  retains  a  faint  }>i)ik-  color  after 
shaking  thoroughly.  For  assaying  alkaloidal  residues,  dissolve  the  latter  in  a  meas- 
ured excess  of  volumetric  acid  solution,  and  transfer  the  acid  solution  to  a  200 
Cc.  flask,  washing  the  contjiiner  well  witii  water  until  the  contents  of  the  flask 
measure  about  100  Cc.    Then  proceed  as  above. 

129.  Litmus  Paper  and  Test  Solution.— Exhaust  |x)W(lered  litmus  with 
three  separate  and  successive  jxirtions  (rejiresentiiig  about  4  times  it.s  weight)  of 
boiling  alcohol  (which  removes  the  utidesirable  color  erythrolitmin)  .each  extrac- 
tion lasting  for  about  one  hour.    After  draining  off  the  alcohol,  digest  the  residue 
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with  about  an  equal  weight  of  cold  water  and  filter.  (This  blue  solution,  which 
contains  some  alkali,  after  being  acidulated,  may  be  used  to  make  red  litmus 
paper.)  Finally,  extract  the  residue  with  about  5  times  its  weight  of  boiling 
water,  and,  after  thoroughly  cooling,  filter.  The  addition  of  1  drop  of  tenth- 
normal acid  or  alkali  V.S.  to  50  Cc.  of  water  containing  5  drops  of  the  indicator 
should  produce  a  distinct  change  in  color.  Preserve  the  filtrate,  as  test  solution, 
in  wide-mouthed  bottles  stoppered  with  loose  plugs  of  cotton  no  as  to  exclude 
dust  but  admit  air.  The  blue  color  of  litmus  test  solution  is  changed  by  acids  to 
red,  and  this  red  color  by  the  addition  of  alkalies  is  restored  to  blue. 

Litmus  Paper,  i?///?.— Impregnate  with  the  test  solution  just  described  strips  of 
white,  unsized  paper,  free  from  wood-pulp,  but  not  too  porous,  and  dry  them  by 
suspending  them  on  lines  of  clean  twine,  in  an  atmosphere  free  from  acid  or  am- 
moniac^l  vapors. 

Litmus  I'dper,  /?erf.— Prepare  this  with  the  same  kind  of  paper  and  in  the  same 
manner  as  described  in  the  preceding  paragraph.  Add  to  the  test  solution  used  to 
impregnate  the  paper  just  sufficient  of  a  highly  diluted  solution  of  hydrochloric 
acid  to  impart  to  it  a  faint  red  tint. 

Neither  blue  nor  red  litmus  paper  should  have  a  very  intense  color. 

Preserve  the  test-paper  in  bottles,  so  as  to  exclude  dust  and  acid  or  ammomacal 
vapors. 

130.  MethyUOrange  Test  Solution.— Dissolve  1  Gm.  of  methyl-orange, 
NaCi4Hi4N3S03  (the  sodium  or  ammonium  salt  of  dimethylamidoazobenzene  sul- 
phonic  acid  ;  also  known  as  helianthin,  tropieolin  D,  or  Poirrier's  Orange  3  P) ,  in 
1000  Cc.  of  water.  Add  to  it,  carefully,  with  constant  stirring,  tenth-normal  sul- 
phuric acid  V.S.,  in  drops,  until  the  liquid  turns  red  and  just  ceases  to  be  trans- 
parent.    Then  filter. 

To  distinguish  methyl-orange  from  other  orange  colors  of  this  cla.ss,  which  are 
unfit  for  use  as  indicators,  it  should  respond  to  the  following  tests  : 

Methyl-orange  should  be  completely  soluble  in  distilled  water,  and  the  test  so- 
lution should  be  of  an  orange-yellow  color,  free  from  a  brownish  tint.  No  pre- 
cipitate should  form  in  this  solution  upon  the  addition  of  an  alkali. 

The  addition  of  hydrochloric  acid  to  a  hot,  concentrated  solution  of  methyl- 
orange  should  produce  a  crystalline  precipitate,  composed  of  lustrous  plates  having 
a  violet  reflection  and  free  from  brown  tint. 

The  addition  of  calcium  chloride  or  barium  chloride  T.S.  should  produce  no 
precipitate. 

A  few  drops  of  gold  chloride  T.S.  should  produce  a  red  coloration,  free  from 
either  a  violet  or  green  tint. 

Excessive  quantities  of  this  indicator  should  be  avoided  in  titrating ;  from  1  to  3 
drops  are  sulBcient  for  a  volume  of  from  50  to  100  Cc,  or  just  enough  is  added  to 
impart  a  faint  tint  to  the  solution,  which  if  neutral  should  change  to  a  red  or  yel- 
low respectively  upon  the  addition  of  2  drops  of  a  tenth-normal  acid  or  alkali  V.S. 

Methyl-orange  is  suitable  for  titrating  inorganic  acids,  alkalies,  alkali  carbonates 
or  bicarbonates,  also  certain  alkaloids,  :ts  morphine  and  (juinine.  It  is  not  to  be 
employed  in  titrating  organic  acids,  nor  in  alcoholir,  or  boiling  solutions. 

This  indicator  gives  a  ijdli>w  color  with  alkalies  and  red  with  acids. 

131.  Phenolphthalein  Test  Solution.— Dissolve  1  Gm.  of  phenolphthalein 
(C2oHi4()4)  in  r)0  Cc.  of  alcohol  ami  dihiti-  to  100  Cc.  with  water.  About  3  drops 
are  sufficient  for  50  Cc.  of  the  .solution  to  be  titrated;  it  gives  a  red  color  with 
alkali  hydroxides  or  carbonates,  while  aciils  render  the  solution  colorless.    Phenol- 

f)hthalem  may  be  emjjloyed  in  hot  titrations.  It  is  not  suitable  as  an  indicator 
or  ammonia,  but  is  largely  used  for  organic  acids,  alkali  hydroxides,  and  for 
carbonates  and  bicarbonates  in  boiling  solutions. 

Pheiwljththnlein  Paper  is  prepared  by  impregnating  white,  unsized  paper  with 
the  teet  solution  and  drying  it. 

131a.  RosoUc  Acid  Test  Solution.— Dissolve  1  Gm.  of  commercial  fosolic 
a<i<l  (chicflv  Miftin  laiiriii,  ('aollie*  '3)  in  10  Cr.  of  diluted  alcohol,  and  add  enough 
water  to  make  100  C<-.  Of  this  solution,  about  0.5  (V.  is  u-^ed  for  100  Cc.  of  Solu- 
tion to  be  titnitcd.  Ammoiiiacal  solutions  should  be  highly  diluted  when  titrated 
with  tliis  indicator.  In  j>laco  of  rosolic  acid,  cnnimcrcial  pMonin  (autin  K)  may 
be  employed.     It  gives  a  yellow  color  with  acids  and  violet-red  with  alkalies. 

132".  Turmeric  Tincture.— Digest  any  convenient  quantity  of  ground  ttir- 
meric  root  (from  Cnrrinua  lnt,i/a  Linne,  Fain.  Ziixjiheraresr)  rei)eate<llv  with  small 
quantities  of  water  aiid  discard  the  liciuids.  Then  digest  the  dried  residue  for 
several  days  with  six  times  its  weight  of  alcohol,  and  filter. 
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Turmeric  Paper. — Impregnate  white,  unsized  paper  with  the  tincture,  and  dry  it. 
The  tincture,  a.s  well  as  the  paper,  turns  l/rou'ii  with  alkalies,  and  the  original  yel- 
low color  is  restored  hy  acids,  with  the  exception  of  boric  acid,  which,  even  in  the 
presence  of  hydrochloric  acid,  turns  the  color  to  reddish-brown,  and  this  is 
changed  to  bluish-black  by  ammonia. 

VOLUMETRIC   SOLUTIONS 

Note. — It  is  aljsohitely  necessary  that  the  inea.suring  ves.sels  employed  in  the 
operations  of  volumetric  analysis,  consisting  of  burettes,  flasks,  mixing  cylinders, 
pipettes,  etc.,  sh(juld  agree  among  themselves  accurately  in  their  graduation  at 
the  standard  temperature  selected.  It  is  immaterial  what  standard  temperature 
has  been  selected  for  the  graduation  of  the  vessels. 

All  volumetric  solutions  must  be  j)repared  at  '  he  standard  temperature  of  25° 
C.  (77°  F.) ,  and  the  solutions  nuist  be  used  in  the  titrations  at  a  temperature 
not  below  21°  C.  (69.8°  F.),  nor  above  29°  C.  (84.2°  ¥.). 

All  bottles  in  Mhich  volumetric  solutions  are  to  be  kept,  as  well  as  the  burettes 
or  pipettes  in  which  they  are  to  be  measured,  should,  prior  to  use,  be  thoroughly 
rinsed  with  distilled  water,  then  with  two  or  three  small  portions  of  the  solution 
that  they  are  to  contain.  When  not  in  use,  burettes  should  be  kept  filled  with 
distilled  water. 

Normal  volumetric  solutions  (-y-j  are  those  which  contain  in  one  liter,  in  any 

stated  reaction,  the  chemical  equivalent  of  one  gramme  of  hydrogen.  If  the  mole- 
cule of  the  reagent  is  univalent,  one  liter  will  contain  the  weight  in  grammes 
equal  to  the  molecular  weight  of  the  reagent ;  if  bivalent,  a  weight  in  grammes 
equal  to  one-half  its  molecular  weight ;  if  trivaJent,  a  weight  in  grammes  equal 
to  one-third  its  molecular  weight. 

Thus,  hydrochloric  acid,  HC1  =  36.18,  having  but  one  H  atom  replaceable  by 
a  basic  element,  has  36.18  Gm.  of  absolute  HCl  in  1000  Cc.  of  the  normal  volu- 
metric solution  ;  while  sulphuric  acid,  H2SO4  =  97.35,  having  two  replaceable  H 
atoms,  contains  only  one-half  this  number,  or  48.675  grammes  of  absolute  H2SO4  in 
1000  Cc.  of  its  normal  solution.  Potassium  hydroxide,  KOH  =  55.74,  has  but  one 
K  to  replace  one  H  in  acids,  hence  its  normal  solution  contains  55.74  grammes  of 
pure  KOH  in  one  liter.  Again,  one  molecule  of  potassium  dichromate  in  oxida- 
tion liberates  tJiree  atoms  of  oxygen  which  are  capable  of  oxidizing  sir  atoms  of 
ferrous  to  ferric  iron.  Therefore,  each  molecule  of  the  dichromate,  yielding  three 
atoms  of  oxygen,  is  equivalent  to  *'('.(•  atoms   of  hydrogen.     Hence,  the  normal 
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solution  should  contain  ^-^  or  48.713  Gm.  in  1000  Cc.  Two  molecules  of  potas- 
sium permanganate,  2KMn04  —  313.96,  in  oxidation,  give  off  five  atoms  of  O, 
which  are  equivalent  to  ten  atoms  of  H  ;  hence  its  normal  solution  should  con- 
tain ^^-^  or  31.396  Gm.  in  1000  Cc. 

Solutions  containing  in  1000  Cc.  one-tenth  of  the  quantity  of  the  active  reagent  in 
the  normal  solution  are  called  tenth-normal  (  ,,- ) ;  tliose  contiiining  one-hundredth, 
Y^j  ;    one-fiftieth,  fiftieth-normal  (  > ^  j  ;   those  containing 
twice  the  amount,  double-normal  (-^);  half  the  amount,  half-normal  (-^  )• 

Solutions  containing  quantities  of  the  active  reagent  having  no  simple  relation  to 
the  molecular  weight  are  called  empirical. 

Use  of  Empiric.vl  Solutions. — All  standard  volumetric  solutions  deteriorate  in 
time,  some  very  slowly,  others  rai)idly,  especially  when  not  i)roperly  preserved. 
To  restore  the  titer  of  such  solutions  (that  is,  to  make  them  exactly  normal, 
tenth-,  or  hundredth-normal,  as  the  case  may  be)  each  time  they  are  to  l)e  used, 
involves  an  unnecessary  waste  of  time.  If  one  accurately  standardized  solution  be 
always  available,  it  is  not  necessary  that  the  other  volumetric  solutions  emj)loyed 
in  conjunction  with  it  be  diluted  to  exactly  correspond,  Cc.  for  Cc,  so  K)ng  as 
the  e.rarl  ratio  is  known. 

The  percentage  strength  of  any  empirical  solution  as  compared  with  a  standard 
volumetric  solution  is  ascertained  by  experiment,  then  the  nund)er  of  Cc.  of  the 
empirical  solution  consumed  in  the  titration  of  the  substance  is  multiplie<l  by  ita 
percentage  strength,  which  result  represents  the  equivalent  volume  of  the  true 
standard  solution. 

Ejaiiijile. — One  grannne  of  a  .'<am])Ie  of  j)ota.«sium  carbonate  nniuired  for  neu- 
tralization 22  Cc.  of  an  empirical  solution  of  hydrochloric  acid.     In  a  trial  experi- 
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ment,  16  Cc.  of  this  weak  solution  were  required  to  neutralize  10  Cc.  of  a  Btandard 
normal  potassium  hydroxide  V.S.  The  former  is  therefore  of  62.5  percent,  strength 
(for  16  :  10  ::  100  :  x.  x  =  62.5) ,  hence  the  22  Cc.  of  empirical  solution  consumed 
represent  13.75  Cc.  (62.5  percent,  of  22)  of  standard  normal  hydrochloric  acid  V.S. 
Then  if  1  Cc.  of  ^  hydrochloric  acid  V.S.  =  0.068635  Gm.  of  potassium  carbo- 
nate, 13.75  Cc.  would  be  equivalent  to  13.75  X  0.068635,  or  0.9436  +  Gm.  of  car- 
bonate. 

133.  Alkaline  Cupric  Tartrate  Volumetric  Solution 

[Fehling's  Solution] 

A.  The  Copper  Solution.— D\»&A\e  34.67  (34.6663)  Gm.  of  carefully  selected, 
small  crystals  of  pure  cupric  sulphate  [Cupri  Sulphas,  U.  S.  P.],  showing  no  trace 
of  efflorescence  or  of  adhering  moisture,  in  a  sufficient  quantity  of  water  to  make 
the  solution  measure,  at  25°  C.  (77°  F.),  exactly  500  Cc. 

Keep  this  solution  in  small,  well-stoppered  bottles. 

B.  The  Alkaline  Tartrate  Solution. — Dissolve  173  Gm.  of  crystallized  potassium 
and  sodium  tartrate  \_Potassii  el  Sodii  Tartras,  U.  S.  P.],  and  75  Gm.  of  potassium 
hydroxide  [Potas.m  Hydro.ridum,  U.  S.  P.],  in  a  sufficient  quantity  of  water  to 
make  the  solution  mea.«ure,  at  25°  C.  (77°  F.),  exactly  500  Cc. 

Keep  the  solution  in  small,  rubber-stoppered  bottles. 

For  use,  mix  exactly  equal  volumes  of  the  two  solutions  at  the  time  required. 

One  Cubic  Cerdimeter  of  the  mixed  solution  is  the  equivalent  of: 

Gramme 

Cupric  Sulphate,  crystallized,  CuS04  +  5H2O 0.03467 

Cupric  Tartrate,  CUC4H4O6  +  3H2O 0.03688 

Cane  Sugar  (Inverted)      0.00475 

Glucose,   anhydrous,   CeHi20e 0.00500 

Milk  Sugar,  anhydrous,  C12H22O11 0.00678 

134.  Tenth-Normal  Bromine  Volumetric  Solution 

[Koppeschaar's  Solution] 
Br  =  79.36  7.936  Gm.  in  1000  Cc. 

Dissolve  3.2  Gm.  of  potassium  bromate  (No.  81)  and  50  Gm.  of  potassium  bro- 
mide in  sufficient  water  to  measure,  at  or  near  25°  C.  (77°  F.) ,  900  Cc.  Transfer 
20  Cc.  of  this  solution,  by  means  of  a  pipette,  into  a  bottle  having  a  capacity  of 
about  250  Cc,  and  provided  with  a  glass  st<>i)per  ;  add  75  Cc.  of  water  ana  5  Cc.  of 
pure  hydrochloric  acid,  and  immediately  insert  the  stopper.  Shake  the  lx)ttle 
a  few  times,  then  remove  the  stopper  just  sutliciently  to  (]uickly  introduce  5  Cc. 
of  potassium  iodide  T.S.,  taking  care  that  no  bromine  vapors  escape,  and  imme- 
diately stopper  the  lx)ttle.  Agitate  the  bottle  thoroughly,  remove  the  stopper 
and  rinse  it  and  the  neck  of  the  bottle  with  a  little  water  so  that  the  washings 
flow  into  the  bottle,  and  then  add  from  a  burette  tenth-normal  sodium  thiosul- 
phate  V.S.  until  the  brown  iodine  tint  is  just  discharged.  Note  the  numl)er  of  Cc. 
of  the  sodinni  thiosulphate  V.S.  thus  consiiined,  and  then  dilute  the  bromine  solu- 
tion so  that  e(}ual  volumes  of  it  and  of  tentli-norinal  sodium  thiosulphate  V.S.  will 
exa<;tly  correspond  U>  each  other  under  the  conditions  mentioned  above. 

E.XAMPLK. — Assuming  that  the  20Cc.of  the  broiuiiu'  solution  have  required  25.2 
Cc.  of  the  sodium  thiosulphate  V.S.  to  completely  discharge  the  iodine  tint,  then 
each  20  Cc.  of  the  bromine  solution  must  be  dilute<l  to  25.2  Cc.  Thus,  if  850  Cc. 
of  the  solution  remain,  it  must  be  diluted  with  \vat«'r  t-o  meiusnre  1071  Cc. 

After  the  solution  is  thus  diluted,  a  new  triiil  should  be  made  in  the  manner 
above  descri bed,  in  which  25  Cc.  of  the  tt'iith-iiorm.'il  s<nliiiiii  thiiwilphate  V.S. 
should  just  di.Hcharne  the  tint  of  the  iodine  lihcrated  l)y  the  bromine  set  free  from 
26  Cc.  of  the  standard  bromine  solution. 

Keep  the  solution  in  dark  amber-coloreil,  glass-stoppered  bottles. 

One  Cubic  Centimeter  of  Tenth-Normal  Bromine  V.S.  is  the  equivalent  of: 

Unimme 

Bromine,  Br 0.007936 

Phenol,  CelleOH 0.001556 
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135.  Normal  Hydrochloric  Acid  Volumetric  Solution 

HCl  -     ;W.18  36.18  Gm.  in  1000  Cc. 

Mix  130  Cc.  of  hydrochloric  acid  of  specific  gravity  1.158  with  sufficient  water  to 
measure  1000  Cc. 

Of  this  liquid  (whicli  is  still  too  concentrated)  carefully  measure,  from  a  burette, 
10  Cc.  into  a  flask  or  porcelain  di.sh,  and  after  diluting  with  about  double  its  vol- 
ume of  water,  add  2  drops  of  methyl-orange  T.S.,  then  gradually  add,  from  a 
burette,  a,  freshly  standardized  normal  jxjtassium  hydroxide  V.S.,  until  the  red  tint 
of  the  solution  changes,  after  vigorous  shaking,  to  a  permanent  pale  yellow.  Note 
the  number  of  Cc.  of  potassium  hydroxide  V.S.  consumed,  and  then  dilute  the  acid 
solution" so  that  equal  volumes  of  this  and  of  the  normal  potassium  hydroxide  V.S. 
neutralize  each  other  at  25°  C.  (77°  F.) . 

Example. — Assuming  that  10  Cc.  of  the  acid  solution  first  prepared  required  ex- 
actly 11  Cc.  of  normal  potassium  liydroxide  V.S.,  each  10  Cc.  of  the  fonner  must 
be  diluted  to  11  Cc,  or  the  whole  of  the  remaining  acid  solution  in  the  same  pro- 
portion at  25°  C.  (77°  F.) .  Thus,  if  950  Cc.  should  remain,  95  Cc.  of  water  must  be 
added. 

After  the  liquid  is  thus  diluted,  a  new  trial  should  be  made  in  the  manner  above 
described,  in  which  50  Cc.  of  the  acid  solution  should  require  for  neutralization 
exactly  50  Cc.  of  normal  potassium  hydroxide  V.S.  If  necessary,  a  new  arljust- 
ment  should  then  be  made  to  render  the  correspondence  perfect  at  25°  C.  (77°  F.) . 

One  Cubic  Centimeter  of  Normal  Hydrochloric  Acid  V.S.  is  the  equivalent  of: 

Gramme 
Hydrochloric  Acid,  absolute,  HCl 0.03618 

Note. — Normal  hydrochloric  acid  is  in  every  respect  equivalent  in  neutralizing 
power  to  noiTnal  sulphuric  acid  (see  No.  152) ,  and  may  be  employed,  except  in 
special  cases,  for  the  same  purposes.  However,  preference  is  generally  given  to  the 
normal  sulphuric  acid  V.S. 

136.  Half=Normal  Hydrochloric  Acid  Volumetric  Solution 

HCl  =  36.18  18.09  Gm.  in  1000  Cc. 

Dilute  500  Cc.  of  normal  hydrochloric  acid  V.S.  with  sufficient  distilled  water  to 
measure  exactly  1000  Cc.  at  25°  C.  (77°  F.) . 

One  Cubic  Centimeter  of  Half-Normal  Hydrochloric  Acid  V.S.  is  the  equivalent  of: 

Gramme 
Hydrochloric  Acid,  absolute,  HCl 0.01809 

Benzaldehyde,  CvHeO 0.0526 

Cinnamic  Aldehyde,  CgHsO 0.0333 

Citral,  CioHieO 0.03802 

Potassium  Acetate,  KC2H3O2  (after  ignition) 0.04872 

Potassium  Bicarbonate,  KIICO3 0.049705 

Potassium  Bitartrate,  KHC4H4O6  (after  ignition) 0.09339 

Potassium  Carbonate,  anhvdrous,  K2CO3 0.034318 

Potassium  Citrate,  crvst.,  KaCeHsO?  +  H2O  (after  ignition) 0.05368 

Potassium  Hvdroxide,K011 0.02787 

Potassium  aiiVl  Sodium  Tartrate,  KNaC4H406  +  4H2O  (after  ignition)  .  0.070045 

Sodium  Acetate,  NaC2n302  +  3H2O  (after  ignition) 0.06755 

Sodium  Benzoate,  NaC7H5<^2  (after  ignition) 0.071505 

Sodium  Bicarbonate,  NallCOs 0.041715 

Sodium  Carl)onate,  anhvdrous,  Na2C03 0.02()328 

Sodium  Carbonate,  moiiohvdrated,  Na2C03  +  H2O 0.030798 

Sodium  Citrate,  2Na3Cell507-t  11 H2O  (after  ignition) 0.0591 

Sodium  Hydroxide,  NaO  11 0.01988 

Sodium  Salicylate,  NaC^vHoOs  (after  ignition) 0.079445 

137.  Tenth-Normal  Iodine  Volumetric  Solution 

I  -  125.9  12.59  (im.  in  1(X)0  (V. 

Tenth-normal  iodine  V.S.  may  be  prepared  according  to  either  of  the  following 
methods: 

I.  Dissolve  12.59  Gm.  of  pure  iodine  (see  below)  in  a  solution  of  18  Gm.  of  potas- 
Bium  iodide  in  300  Cc.  of  water.    Then  add  sufficient  water  to  make  the  solution 


1044  TESTS,  REAGENTS,  TEST  SOLUTIONS,  ETC. 

measure,  at  25°  C.  (77°  F.) ,  exactly  1000  Cc.  Unless  freshly  prepared,  its  strength 
should  always  be  determined  anew  at  the  time  it  is  used.  Transfer  the  solution 
to  plass-stoppered  vials. 

Preparation  i>f  Pure  Iodine. — Heat  powdered  iodine  [Torhim,  U.  S.  P.]  in  a  por- 
celain dish  placed  over  a  bath  of  boiling  water  for  twenty  minutes,  and  stir  it  con- 
stantly with  a  glass  rod,  so  that  adhering  moisture,  cyanogen  iodide,  and  most  of 
the  iodine  bromide  and  iodine  chlori(le,  if  present,  may  be  vaporized.  Then 
transfer  the  iodine  to  a  porcelain  or  other  non-metallic  mortar,  and  triturate  it 
with  about  5  percent,  of  its  weight  of  dry  pota.ssium  iodide,  so  as  to  dec^ompose 
any  remaining  iodine  bromide  and  iodine  chloride.  Then  return  the  mass  to  the 
dish,  cover  it  with  a  glass  funnel,  and  heat  the  dish  carefully  on  a  sand-bath. 
Detach  the  sublimed,  pure  ioiliiie,  and,  after  pulverizing  and  drying  for  twenty- 
four  hours  over  calcium  chloride,  keep  it  in  well-stoppered  bottles,  in  a  cool  place. 

II.  Tenth-normal  iodine  V.S.  may  also  be  prepared  as  follow\s  : 

Dissolve  about  14  Gm.  of  iodine  [lodnm,  U.  S.  P.]  in  a  solution  of  18  Gm.  of  po- 
tassium iodide  [PolaKi^ii  lodidnm,  U.  S.  P.]  in  about  300  Cc.  of  water,  diluting 
finally  to  1000  Cc.  Of  this  solution  (which  is  too  concentrated) ,  carefully  meas- 
ure from  a  burette  10  Cc.  into  a  flask,  then  add  gradually  and  ciiutiously,  from 
a  burette,  tenth-normal  sodium  thiosulphate  V.S.  (shaking  constantly)  until  the 
color  of  the  solution  is  discharged.  Note  the  number  of  Cc.  of  the  sodium  thio- 
sulphate V.S.  consumed,  and  then  dilute  the  iodine  solution  so  that  any  known 
volume  f)f  the  latter  will  require  for  decolorization  exactly  tlie  same  volume  of 
the  tenth-normal  sodium  thiosulphate  V.S. 

ExAMi'i.E.— Assuming  that  10  Cc.  of  the  iodine  solution  required  10.8  Cc.  of  the 
tenth-normal  sodium  thiosulphate  V.S.  for  decolorization,  then  each  10  Cc.  of  the 
former  must  be  diluted  to  10.8  Cc,  or  each  100  Cc.  of  the  iodine  solution  to  108 
Cc.  at  25°  C.  (77°  F.).  After  the  solution  is  thus  diluted,  a  new  trial  should  be 
made  in  the  manner  above  described,  in  which  50  Cc.  of  the  tenth-normal  iodine 
V.S.  should  require  exactly  50  Cc.  of  the  tenth-normal  sodium  thiosulphate  V^.S. 
for  complete  (lecolorization.  If  necessary,  a  new  adjustment  should  be  made  to 
render  the  correspondence  perfect. 

One  Cubic  Centimeter  of  Tenth- Normal  Iodine  V.S.  is  the  equivalent  of: 

Gramme 
Iodine,  I      0.01259 

Arsenic,  As 0.00372 

Arsenic  Trioxide  (Arsenous  acid) ,  AS2O3 0.004911 

Iron,  Fe  . 0.002775 

Potassium  Sulphite,  crvstallized,  K2SO3  +  2H2O 0.009648 

Sodium  Bisulphite,  NallSOa 0.005168 

Sodium  Thiosuli.hate  (II vposulphite),  crystals,  Na2S203  +  5H20    .    .    .  0.024646 

Sodium  Sulphite,  crvstairized,Na2S03+7H20 0.012520 

Sulphur  Dioxide,  S()2      0.003180 

Antimony  and  Pota.ssium  Tartrate,  crystallized,  2K(SbO)C4H40e  +  H2O  0.016495 

138.  Tenth=Normal  Oxalic  Acid  Volumetric  Solution 

II2C2O4  4-  2H2O  =  125.10  6.255  Gm.  in  1000  Cc. 

Dissolve  6.4  CJm.  of  pure  oxalic  acid  (see  No.  73)  in  suliicient  water  to  measure 
1000  Cc. 

Into  a  flask,  accurately  measure,  from  a  burette,  10  Cc.  of  a  freshli/  xlnndardized 
tenth-normal  pot<'issium  hydroxide  V.S.,  dilute  with  al>out  20  Cc.  of  water,  add  3 
to  5  rlrops  of  j)h('noli>htliai('in  T.S.  and  heat  to  boiling.  From  a  burette  gradually 
add  the  oxalic  ;uid  solution  (which  is  still  too  concentrated)  until  the  red  tint 
of  the  itlkiili  solution  fjiils  to  reappear  after  vigorous  shaking  and  boiling.  Note 
the  numhcrof  Ci-.  of  the  oxalic  aciil  solution  consumed,  and  then  dilute  it  so  that 
equal  volumes  of  this  an<l  of  the  tenth-normal  jxitassium  hvdroxide  V.S.  neutralize 
each  (.ther  at  25°  C.  (77°  F.).     It  deteriorates  on  standing." 

KxAMiM.i:. — .A.wsiuning  tliat  the  10  Cc.  of  the  tenlh-norinnl  potassium  hydroxide 
V.S.  re(|uired  exactly  9.5  Cc.  of  the  oxalic  acid  solution,  then  each  9.5  Cv.  of  the 
Iatf»'r  must  be  diluted  to  10  Cc,  or  the  whole  of  the  remaining  aciil  solution  in  the 
same  nroportion  at  25°  C.  (77°  F.).  Thus,  if  950  (^c  of  the  oxalic  acid  solution 
should  remain,  .50  Cr.  of  w:i(er  must  be  a<Ided. 

After  the  li(|uiil  is  thus  diluted,  a  new  trial  should  be  made  in  the  manner  above 
described  in  which  50  Cc.  of  tenth-normal  potassium  hydroxide  V.S.  should  re- 
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quire  for  neutralization  exactly  50  Co.  of  the  oxalic  acid  solution  at  25°  C.  (77°F.). 
If  necessary,  a  new  adjustment  should  then  be  made  Uj  render  the  correKiK»na- 
ence  perfect. 

Note. — Tenth-normal  f)xali(;  acid  V.S.  is  in  every  respect  equivalent  in  neu- 
traliziiifi  power  to  any  other  tenth-normal  acid  V.S.  with  either  litmus  or  phenol- 
phthalcin  T.S.  as  indicator.  Its  most  imp<jrtant  use  is  in  stanflardizing  tenth- 
normal {)Ota.ssium  permanganate  V.S. 

One  Cubic  (Jeidimeter  of  Tenth-Normal  Oxalic  Acid  V.S.  is  the  equivalent  of: 

Gramme 
Oxalic  Acid,  crystallized,  H2C2O4  -f  2H2O 0.(X)6255 

Ammonia  Gas,  NII3 0.001693 

Calcium  Hydroxide,  Ca (01 1)2 0.003678 

Lead  Subacetate,  Pb20(C2 11302)2 0.()1359;i5 

Manganese  Dioxide,  precipitated,  Mn02      0.004318 

Potassium  Hydroxide,  KGII 0.005574 

Potassium  Permanganate,  KMn04 0.(X)31396 

Sodium  Hydroxide,  NaOH  ...        0.003976 

139.  Tenth=Nornial  Potassium  Dichromate  Volumetric  Solution 

K2Cr207  =  292.28  4.8713  Gm.  in  1000  Cc. 

Dissolve  4.8713  Gm.  of  pure  potassium  dichromate,  which  has  been  pulverized 
and  dried  at  120°  C.  (248°  F.)  (see  Reagent  No.  85) ,  in  suflBcient  water  to  measure, 
at  25°  C.  (77°  F.) ,  exactly  1000  Cc. 

When  used  with  i)ht'iio]phthalein  as  indicator,  to  neutralize  alkalies,  the  volu- 
metric solution  of  potassium  dichromate  is  tenth-normal  when  it  contains  14.614 
Gm.  in  1000  Cc.  It  is  then  the  exa('t  equivalent  of  any  tenth-normal  acid  V.S., 
each  Cc.  being  equivalent  to  ttie  amounts  of  alkalies  fiuoted  under  such  acids. 

When  used  as  an  oxidizing  agent  to  convert  ferrous  into  ferric  salts,  or  to  liber- 
ate iodine  from  potassium  iodide,  the  solution  just  mentioned  (containing  14.614 

Gm.  in  1000  Cc.)  has  the  effect  of  a  ^ly  volumetric  solution,  and  a  solution  of 
one-third  of  this  strength,  containing  4.8713  Gm.  in  1000  Cc,  has  the  value  of  a 
tenth-normal  solution,  and  is  the  ctjuivalent  of  an  ecjual  volume  of  tenth-normal 
potassium  permanganate  V.S.,  or,  in  the  case  of  iodine  liberated  from  potassium 
iodide,  it  is  the  e(|uivalent  of  an  e(|ual  vf)lume  of  tenth-normal  sodium  thiosul- 
phate  V.S.  For  titrating  iron  in  firrovx  comjH»nnds,  it  is  used  in  the  following 
maimer.  Introduce  the  a(|ueous  solution  of  the  ferrous  salt  intf)  a  flask,  and, 
if  it  is  not  already  acid,  render  it  so  with  sulphuric  acid.  Now  add,  gradually, 
tenth-normal  potassium  dichromate  V.S.  from  a  burette,  with  agitation,  until  a 
drop  taken  out  upon  a  white  surface  no  longer  becomes  blue  when  mixed  with  a 
drop  of  freshly  prepared  potassium  ferri(;yanide  T.S. 

Tenth-normal  potassium  dichromate  V.S.  may  also  be  used,  in  conjunction 
with  potassium  iodide  (from  which  it  liberates  iodine)  and  sulphuric  acid,  for 
adjusting  the  titer  of  sodium  thiosulphate  V.S.  and  thus  that  of  the  iodine  V.S. 

One  Cubic  Centimeter  of  Tenth-Normal  Potassium  Dichromate  V.S.  is  the  equirnlent  of: 

Gnimme 
Potassium  Dichromate,  K2Cr207 .    0.0048713 

Iron,  Fe,  in  ferrous  compounds 0.00555 

Ferrous  Carbonate,  FeCOa .  0.011505 

Ferrous  Suli)hate,  anhvdn.us,  FeS04 0.015085 

Ferrous  Sulphate,  crvstallized,  FeS04 -}- 7II2O 0.027601 

Ferrous  Sulphate,  dried,  2 FeS04 -j   31 I2O 0.017767 

Sodium  Thiosulphate,  Na2S2()3  +  51 12() 0.024646 

140.  Normal  Potassium  Hydroxide  Volumetric  Solution 

KOIl       55.74  55.74  Gm.  in  1000  Cc. 

Dissolve  75  Gm.  of  potassium  hydroxide  [I'oldssii  /li/ilrnriihim,  V.  S.  P.],  in  sulli- 
cient  water  to  measure  about  1050  ('c.,anil  lill  a  bnrefte  with  a  portion  of  this  liquid. 

Into  a  flask  of  tlu>  cajiacity  of  al)out  ."'.(lO  Cc,  inlrudnce  9. .339  <im.  <>f  potassium 
bitartrate,  which  has  been  purified  and  dried  as  directed  under  No.  80,  an<l  160 
Cc.  of  distilled  water.     Boil  the  licjuid  until  solution  has  tiiken  place,  add  from  3 
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to  5  drops  of  phenolphthalein  T.S.,  followed  by  the  cautious  addition,  from  a  bu- 
rette, of  the  pota-ssiuin  liydroxide  solution,  frequently  agitating  the  flask,  boiling, 
and,  toward  the  end  of  the  operation,  reducing  the  flow  to  drops  until  the  red 
color  produced  by  its  influx  no  longer  disappears  on  shaking,  but  is  not  deeper 
than  pale  pink.  Note  the  number  of  Cc.  of  the  ])otassium  hydroxide  solution 
consumed,  and  then  dilute  the  remainder  of  the  solution  so  that  exactly  50  Cc.  of 
the  diluted  liipiid  at  25°  C.  (77°  F.)  shall  be  required  to  neutralize  the  9.339  Gm. 
of  pota.^^sium  bitartrate  used. 

EXA.MPLE. — Assuming  that  40  Cc.  of  the  stronger  solution  of  potassium  hydrox- 
ide flrst  prepared  had  been  consumed  in  tlu;  trial,  then  each  40  Cc.  nuist  be  diluted 
to  50  Co.,  or  the  whole  of  the  remaining  solution  in  the  same  proportion  at  25°  C. 
(77°  F.).  Thus,  if  1000  Cc.  should  l)e  still  remaining,  this  must  be  diluted  with 
water  to  1250  {'c. 

After  the  litiuid  is  thus  diluted,  a  new  trial  should  be  made  in  the  manner  above 
described,  in  which  50  Cc.  of  the  diluted  solution  should  exactly  neutralize  9.339 
Gm.  of  pota-ssium  bitartrate  at  25°  C.  (77°  F.) .  If  necessary,  a  new  adjustment 
should  then  be  made  to  render  the  correspondence  perfect. 

Note. — Solutions  of  caustic  alkalies  absorb  carbon  dioxide  from  the  atmosphere, 
and  thereby  change  their  titer  when  used  with  litmus  T.S.,  or  phenolphthalein 
T.S.,  as  indicator  (methyl-orange  T.S.  is  not  affected  by  the  presence  of  carbonic 
acid) .  Hence  the  volumetric  solutions  should  be  preserved  in  bottles  provided 
with  well-fitting  rubber  stoppers,  or,  better  still,  these  should  be  provided  with 
tubes  tilled  with  soda-lime  (a  mixture  of  caustic  soda  and  lime)  ;  the  tubes  pass 
tlirough  a  perforation  in  the  rubber  stoj)pers,  and  thus  alisorb  the  carbon  dioxide 
and  prevent  its  access  to  the  solution.  If  the  solution  is  kept  in  a  burette  for  any 
length  of  time,  the  same  provision  Avith  a  soda-lime  tube  should  be  observed. 

In  place  of  potassium  hydroxide  V.S.,  sodium  hydroxide  V.S.  (see  No.  150)  may 
be  used,  in  the  same  manner  and  in  the  same  quantity.  Potassium  hydroxide 
V.S.,  however,  is  preferable,  since  it  foams  less,  and  attacks  glass  more  slowly. 

One  Cubic  Centimeter  of  Normal  Potassium  Hydroxide  V.S.  is  the  equivalent  of: 

Gramme 
Potas.sium  Hydroxide,  KOH 0.05574 

Acetic  Acid,  absolute,  HC2H3O2 0.05958 

Ammonia  (ias,  NH3 0.01093 

Ammonium  Chloride,  NH4CI 0.05311 

Boric  Aci<l,  H3BO3 0.0t)154 

Citric  Acid,  crvstallized,  H3C6H5O7  +  H2O 0.0(5950 

Hvdriodic  Acid,  absolute,  HI 0.12690 

Hvdrobromic  Acid,  absolute,  HBr 0.0803B 

Hydrochloric  Acid,  ab.solute,  HCl 0.03H18 

(Ivpophosphorous  Acid,  HPII2O2 0.0«)553 

Lactic  Aci.l,abs..hite,  IIC3H5O3 0.0S937 

Nitric  Acid,  al)Sohite,   HNO3 0.0(i257 

Oxalic  Acid,  crvstalli/.ed,  H2C2O4  i    2Il2() 0.0(5255 

Phosphoric  Acid,  H3PO4  (to  form  K2nP04  ;  with  phenolphthalein)  .    .  0.048645 

PoUissium    Dichromate,  K2Cr2()7 0.14614 

Sodium  Hv.lroxide,  NaOlI 0.03976 

Sulphuric  Acid,  absolute,  II2SO4 0.048675 

Tartari.- Acid,  crvstallized,  H2C4H40e 0.07446 

Trichloracetic  Acid,  CCI3COOH 0.16212 

141.  Tenth-Normal  Potassium  Hydroxide  Volumetric  Solution 

KOH      55.74  5.574  (im.  in  KXK)  Cc. 

r)ilut<'  l(y)  Cc.  of  freshly  standardized  normni  pota.«sium  hvdroxide  V.S.  with 
BUfricicnt  distille.l  water  to'mensiire.  at  25°  C.  (77°  F.),  exactly"  KHH)  Cc. 

This  soltition  may  also  be  prepared  and  standardized  directly  with  potassium 
biUirtrate,  as  directed  under  normal  pota.«sium  hydroxi<Ie  \'.S.,  employing  for  this 
i»uri)<)se  0.it.'5.'')9  <  iiii.  of  th(>  former  and  a  solution  of  about  7.5  Cm.  of  potas.sium 
nv'lroxidc  [J'otn.'isii  lli/dniritluni,  U.S.I'.]  in  l(XM)  Cc.  of  distille<l  water.  Fifty  Cc. 
of  the  j)repared  tenth-normal  solution  at  25°  C.  (77°  F.)  should  exactly  neutralize 
0.9339  (jm.  of  pofa-Msium  bitartrate  (No.  80). 

Note. — The  .sjime  precautions  should  bo  taken  for  protecting  this  solution  from 
carbfjn  dioxide  of  the  air  as  are  directed  under  normal  potassium  hydroxide  V.S 
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One  Cubic  Centimeter  of  Tenth-Normal  Potassium  Hydroxide  V.S.  is  the 
equivalent  of: 

Gramme 
Potassium  Hydroxide,  KOH 0.005574 

Sulphuric  Acid,  absolute,  H2SO4 0.0048675 

142.  Fiftieth-Normal  Potassium  Hydroxide  Volumetric  Solution 

KOH  =  55.74  1.1148  Gm.  in  1000  Co. 

Dilute  20  Cc.  of  a  freshly  standardized  normal  or  200  Cc.  of  tenth- normal 
potassium  hydroxide  V.S.  with  sutlifient  di.stilled  water  to  measure,  at  25°  C. 
(77°  F.),  exactly  1000  Cc.  This  standard  solution  is  employed  in  conjunction  with 
the  tenth-normal  sulphuric  acid  V.S.  in  the  titration  of  alkaloids,  with  hema- 
toxylin, cochineal,  or  iodeosin  T.S.  as  indicators. 

Note. — The  same  precautions  should  be  taken  for  protecting  this  solution 
from  carbon  dioxide  of  the  air  as  are  directed  under  normal  XJOtassium  hydroxide 
V.S.    It  should  be  renewed  at  frequent  intervals. 

One  Cubic  Centimeter  of  Fiftieth-Normal  Potassium  Hydroxide  V.S.  is  the  equivalent  of: 

Gramme 
Potassium  Hydroxide,  KOH 0.0011148 

Sulphuric  Acid,  absolute,  H2SO4 0.0009735 

Aconitine,   C34H47NO11 0.012811 

Atropine,  C17H23NO3 0.(X»5741 

Cinchonidine,  C19H22N2O 0.005841 

Cinchonine,  C19H22N2O 0.005841 

Combined  Alkaloids  of  Cinchona  bark 0.006139 

Combined  Alkaloids  of  Ipecac 0.004768 

Cocaine,  C17H21NO4 0.006018 

Coniine,  CsHivN 0.002524 

Hydrastine,  C21H21NO6 0.007606 

Morphine,  crystallized,  C17H19NO3  +  H2O 0.006018 

Morphine,  anhydrous,  C17H19NO3 0.005661 

Physostigmine, "  C15H21N3O2 0.005464 

Pilocarpine,  C11H16N2O2 0.004133 

Quinine,  C20H24N2O2 0.006436 

Strychnine,  C21H22N2O2 0.006635 

143.  11undredth=Mormal  Potassium  Hydroxide  Volumetric  Solution 

KOH  =  55.74  0.5574  (im.  in  1000  Cc. 

Dilute  10  Cc.  of  normal  or  100  Cc.  of  tenth-normal  potassium  hydroxide  V.S. 
with  sufficient  water  to  measure,  at  25°  C.  (77°  F.) ,  exactly  1000  Cc.  '  The  solution 
must  be  frequently  renewed. 

One  Cubic  Centimeter  of  Hundredth- Normal  Potassium  Hydroxide  V.S.  is  the 

equivalent  of: 

Grannno 
Potassium  Hydroxide,  KOH 0.0005574 

Sulphuric  Acid,  absolute",  H2SO4 0.00048675 

144.  Half-Normal   Alcoholic  Potassium   Hydroxide  Volumetric  Solution 

KOH  -  55.74  27.87  Gm.  in  1000  Cc. 

Dissolve  about  40  Gm.  of  potassium  hydroxide  [Potasnii  Ifi/drn.ndum,V.S.F.'\, 
which  has  been  broken  into  small  pieces,  in  about  20  Cc.  of  water,  and  add 
sufficient  alcohol  [Alcohol,  U.S.P.],  to  measure  10(X)  Cc.  After  setting  aside  in  a 
well-stoppered  bottle  for  one  day,  the  dear  supernatant  solution  should  be 
quickly  decanted  into  a  bottle  provided  with  a  well-litted  rubber  stopper. 

Into  a  flask  of  the  capacity  of  about  300  Cc,  introduce  1.S678  (Jni.  of  potassium 
bitartrate,  which  has  been  purified  and  dried,  as  directed  under  No.  SO.  and  al>out 
100  Cc.  of  distilled  water.  Heat  the  solution  to  the  boiling  point,  add  5  drops  of 
phenol phthalein  T.S.,  followed  by  the  cautions  addition,  from  a  burette,  of   the 
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potassium  hydroxide  solution,  frequently  agitating  the  flask,  boiling,  and,  toward 
the  end  of  the  operation,  reducing  the  flow  to  drops  until  the  red  color  produced 
by  its  inllux  no  longer  disappears  on  shaking',  l)ut  is  not  <leei)er  than  pale  pink. 
Note  the  number  of  Cc.  of  the  alcoholic  putassiuiii  liydroxide  solution  consumed, 
and  then  dilute  the  remainder  of  the  solution  with  alcohol  so  that  exactly  20  Cc. 
of  the  diluted  liquid  shall  be  required  to  neutralize  the  1.8678  Gm.  of  potassium 
bitartrate  used. 

Example. — Assuming  that  12.5  Cc.  of  the  stronger  alcoholic  solution  of  potassium 
hydroxide  first  prepared  had  been  consumed  in  the  trial,  then  each  12.5  Cc.  must 
be  diluted  with  alcohol  to  20  Cc,  or  the  whole  of  the  remaining  solution  in  the 
same  proportion  at  25°  C.  (77°  F.)  Thus,  if  980  Cc.  should  remain,  this  must  be 
diluted  with  alcohol  to  measure  1568  Cc. 

Half-Normal  Alcoholic  Potassium  Hydroxide  V.S.  may  also  be  prepared  as 
follows :  Of  the  above  describe*!  concentrated  alcoholic  potassium  hydroxide 
solution,  carefully  measure,  from  a  burette,  20  Cc.  into  a  flask,  and,  after  diluting 
with  al>out  50  Cc.  of  water,  add  about  5  drops  of  phenolphthalein  T.S.,  heat  to  a 
boiling  temperature,  and  add,  from  a  burette,  half-normal  hydrochloric  acid  V.S., 
frequently  agitating  the  flask,  and,  toward  the  end  of  the  operation,  reducing  the 
flow  to  drops  until  the  red  color  is  just  discharged.  Note  the  number  of  Cc. 
of  the  half-normal  hydrochloric  acid  V.S.  consumed,  and  then  dilute  the  remainder 
of  the  solution  with  alcohol  so  that  equal  volumes  of  this  and  of  the  half-normal 
hydrochloric  acid  V.S.  neutralize  each  other  at  25°  C.  (77°  F.). 

Should  half-normal  hydrochloric  acid  V.S.  not  be  available,  standardization  can 
be  carried  out  in  the  same  manner  with  normal  hydrochloric  acid  V.S.,  tw'O  volumes 
of  the  alcoholic  potassium  hydroxide  being  made  to  correspond  with  one  volume 
of  the  standard  acid. 

Note.— This  solution  should  be  kept  in  bottles  provided  with  a  well-fitted 
rubber  sto{)per  and  protected  from  the  light.  Owing  to  the  readiness  with  which 
this  standard  solution  loses  its  titer,  blank  tests  should  be  performed  whenever  it 
is  employed  in  titrations. 

One  Cubic  Centimeter  of  Half-Normal  Alcoholic  Potassium  Hydroxide  V.S.  is  the 

equivalent  of  : 

(iramme 
Potassium  Hydroxide,  KOH 0.02787 

Borneol,  CioHisO 0.07649 

Bornvl  Acetate,  C10H17O.C2H3O 0.09784 

Menthol,  C10II20O 0.07749 

Menthvl  Acetate,  C10H19O.C2H3O 0.09834 

Santalol,  Ci5H2eO 0.11026 

145.  Tenth-Normal  Potassium  Permanganate  Volumetric  Solution 

2KMn()4  =  3i;i96  3.1896  (Jm.'  in  1000  Cc. 

Introduce  about  3.3  Gm.  of  pure,  crystallized  potassium  permanganate  [Pota.i.vi 
Permatiffnna.'f,  U.S.  1'.]  into  a  flask,  add  1000  Cc.  of  dislilled  water,  and  boil  for 
about  live  miiuites.  (^lose  the  flask  with  a  jilugof  absorbent  cotton,  an<l  set  aside 
for  at  least  two  days,  so  that  suspended  matter  Tuay  deposit.  After  the  lapse  of 
tliis  time,  j)our  off  the  clear  portion  of  tlu-  solution  into  a  gla.«s-stoppered  bottle. 

The  wat<'r  to  he  employed  for  diliitiiig  this  solution  (which  is  still  too  con- 
centrated) should  be  i>rei)ared  as  directed  under  Distilli'd  Water  [.li/ita  Di'Millata, 
U.S.I'.],  adding,  however,  about  1  Gin.  of  ])otaPsium  permanganate  to  the  water 
in  the  retort  Ix-fore  beginning  the  distillation. 

I.  Introfluce  into  a  flask  10  ('c.  of  an  accurately  standardized  tenth-normal 
oxalic  acid  V.S.,  add  1  Cc.  of  pure,  concentrated  sulphuric  acid,  an<l  before  this 
mixture  cools,  gradually  add,  from  a  ])urette  provided  with  a  gla.«s  stop-cock,  small 
(juantities  of  the  jx-rmangaiiate  solutjon  to  be  standardized,  shaking  the  flask 
after  each  addition  and  reiliicing  the  flow  to  drops  toward  the  end  of  the  operation. 
When  the  last  di-oj)  of  the  ])eriMaiigaiiate  solution  adde<l  is  no  longer  decolorized, 
but  imparts  a  j)inkish  tint  to  the  li(|uid,  which  remains  permanent  for  one-half 
minute,  note  the  number  of  Cc.  consumed,  and  then  dilute  the  trial  permanganate 


I  Thp  rxnot  qnnntify  is  novor  wolghcd.  but  tho  solution  Is  adjusted  directly  by  oxalic  acid  or 
Indircrtlv  with  wxlium  thiosiilphate, 
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solution  with  the  8i)e(ially  prepared  distilled  water  so  that  it  will  correspond, 
volume  for  volume,  at  25°  C.  (77°  F.) ,  with  the  tenth-normal  oxalic  acid  V.S.  (note 
example  under  II.). 

II.  Tenth-normal  potassium  permanganate  V.S.  may  also  be  standardized  as 
follows  : 

To  a  solution  of  about  1  Gm.  of  potassium  iodide  [Po<o.s.?ii  7of/id»/»i,  U.S. P.], 
in  10  Cc.  of  diluted  sulphuric  acid,  contained  in  a  flask,  add,  from  a  burette  pro- 
vided with  a  glass  stop-cock,  20  Cc.  of  the  potassium  permanganate  solution  to  be 
standardized  ;  then  dilute  the  mixture  at  once  with  about  200  Cc.  of  distilled 
water.  An  accurately  standardized  tenth-normal  sodium  thiosulphate  V.S.  is 
then  slowly  added  from  a  burette,  while  the  mixture  is  vigorously  shaken,  until 
the  color  is  discharged.  Note  the  number  of  Cc.  of  the  latter  consumed,  then  dilutt? 
the  permanganate  solution  so  that  ecjual  volumes  of  the  two  solutions  correspond 
to  each  other  under  the  same  conditions  at  25°  C.  (77°  F.). 

E.VAMPLE.— Assuming  that  25  Cc.  of  the  tenth-normal  sodium  thiosulphate  V.S. 
were  required  to  decolorize  the  liberated  iodine  of  the  mixture,  then  each  20 
Cc.  of  the  potiissium  permanganate  solution  must  be  diluted  with  the  specially 
prepared  distilled  water  to  25  Cc,  or  the  whole  of  the  remaining  solution  in  the 
same  proportion.  Thus,  if  920  Cc.  remain,  it  should  be  diluted  to  measure  1150 
Cc.  at  25°  C.  (77°  F.) . 

After  the  potassium  permanganate  solution  is  thus  diluted,  a  new  trial  should 
be  made  in  the  manner  above  described,  in  which  20  Cc.  of  this  solution  should 
require  exactly  20  Cc.  of  the  tenth-normal  sodium  thiosulphate  V.S.  to  decolorize 
the  mixture.  If  necessary,  a  new  adjustment  should  be  made  to  render  the 
correspondence  perfect. 

Note. — When  potassium  permanganate  V.S.  is  to  be  prepared  for  immediate 
use,  this  may  be  done  as  follows  :  Dissolve  about  3.3  Gm.  of  pure,  crystallized 
potiissium  permanganate  in  1000  Cc.  of  recently  boiled  and  cooled  pure  water. 
This  is  then  standardized  bj',  either  of  the  above  "methods  and  diluted  accordingly 
with  recently  boiled  and  cooled  pure  water.  Potassium  permanganate  V.S.  made 
by  this  method  without  the  preliminary  boiling  and  standing  deteriorates  readily, 
hence  should  be  verified  each  time  it  is  used. 

Potassium  permanganate  V.S.  should  be  kept  in  well-closed  glass-stoppered 
bottles,  and  only  burettes  provided  with  glass  stop-cocks  should  be  eniployed  in 
titrating  with  it.  Even  when  properly  prepared  and  preserved,  this  solution 
should  be  restandardized  frequently. 

One  Cubic  Centimeter  of  Tcnth-Xormal  Potassium  Permanganate  V.S.  is  the 

equivalent  of: 

Gramme 

Potassium  Permanganate,  KMn04 0.0031396 

Calcium  Oxide,  CaO  (as  oxalate) 0.002784 

Iron,  Fe,  in  ferrous  compounds 0.005550 

Ferrous  Carbonate,  FeCOa 0.011505 

Ferrous  Oxide,  FeO 0.007138 

Ferrous  Sulphate,  anhvdrous,  FeS04 0.015085 

Ferrous  Sulphate,  crvstals,Fe804  +  7 H2O 0.027601 

Ferrous  Sulphate,  dried,  2FeS04  + 3H2O 0.017767 

Hydrogen  Dioxide,  II2O2 0.001688 

Oialic  Acid,  crystallized,  H2C2O4  +  2H2O 0.006255 

Oxygen,  O 0.000794 

Sodium  Nitrite,NaN02 0.0034285 


H6.  Tenth=Normal  Potassium   Sulphocyanate  Volumetric  Solution 

[ Voi.ii.xrd's  Solution] 
KSCN  =  96.53  9.653  Gm.  in  1000  Cc. 

Dissolve  10  Gm.  of  crystals  of  pure  potassium  sulphocyanate  (No.  96)  in  1000 
Cc.  of  water. 

This  solution  is  too  concentrated,  aiid  has  to  be  adjusted  so  as  to  correspond  in 
strength  exactly  with  tenth-normal  silver  nitrate  V.S.  For  this  purpose,  intro- 
duce into  a  flask  10  Cc.  of  tenth-normal  silver  nitrate  V.S.,  3  Cc.  of  ferric 
ammonium  sulphate  T.S.,  and  3  Cc.  of  nitric  acid  (free  from  nitrous  compounds), 
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and  dilute  the  liquid  with  about  100  Cc.  of  distilled  water.  To  this  mixture  add, 
from  a  burette,  in  small  portions  at  a  time,  the  sulphocyanate  solution.  At  first, 
a  white  i)recipitate  of  silver  sulphocyanate  appears,  then,  every  drop  falling  from 
the  burette  is  surrounded  by  a  deep  brownish-red  color  produced  by  ferric 
sulphocyanate,  which  disappears  on  vigorous  shaking  of  the  flask  as  long  as  any 
of  the  silver  nitrate  remains  unchanged.  When  all  the  silver  has  been  converted 
into  sulphocyanate,  a  single  additional  drop  of  the  potassium  sulphocyanate  solu- 
tion produces  a  brownish-red  color  which  no  longer  disappears  on  shaking,  but 
communicates  a  perceptible  pale  reddish-brown  tint  to  the  contents  of  the  flask. 
Note  the  number  of  Cc.  of  the  potassium  sulphocyanate  solution  used,  and  dilute 
the  whole  of  the  remaining  solution  so  that  equal  volumes  of  this  and  of  the  tenth- 
normal silver  nitrate  V.S.,  at  2.5°  C.  (77°  F.),  will  be  required  to  produce  the 
permanent  reddish-brown  tint.  (The  same  depth  of  pale  reddish  brown  tint  to 
which  the  volumetric  solution  is  adjusted  must  be  attained  when  the  solution  is 
used  for  volumetric  assays). 

After  the  dilution,  a  new  trial  should  be  made,  in  which  50  Cc.  of  tenth-normal 
silver  nitrate  V.8.,  5  Cc.  of  ferric  ammonium  sulphate  T.S.,  5  Cc.  of  nitric  acid, 
and  200  Cc.  of  water  are  used,  and  there  should  be  required  exactly  50  Cc.  of 
the  potassium  sulphocyanate  solution,  at  25°  C.  (77°  F.),  to  produce  the  same 
depth  of  a  pemianent  pale  reddish-brown  tint. 

If  necessary,  a  new  adjustment  should  be  made,  to  render  the  corresjMsndenee 
perfect. 

One  Cubic  Centimeter  of  Tenth-Normal  Potassium  Svlphocyanaie  V.S.  is  the  equivalent  of: 

Gramme 

Potassium  Sulphocyanate,  KSCN 0.009653 

Silver,  Ag 0.010712 

Silver  Nitrate,  AgNOa 0.016869 

147.  Tenth=Normal  Silver  Nitrate  Volumetric  Solution 

AgNOa  =  168.69  16.869  Gm.  in  1000  Cc. 

Dissolve  16.869  Gm.  of  silver  nitrate  [Arr/enli  Xitras,  U.S.  P.]  which,  previous 
to  weighing,  has  been  pulverized  and  dried  in  a  covered  jiorcelain  crucible  in 
an  air-bath  at  130°  C.  (266°  F.)  for  one  hour,  in  sufficient  water  to  measure,  at  25° 
C.  (77°  F.),  exactly  1000  Cc. 

Keep  the  solution  in  dark  amber-colored,  glass-stoppered  vials,  carefully  pro- 
tected from  dust  and  sunlight. 

Note. — Titration  by  tenth-normal  silver  nitrate  V.S.  may  be  conducted  in 
various  ways,  adapted  to  the  special  preparation  to  be  tested  : 

n.  The  fltnilioti  if  s^ibihle  cldorides  find  hrfnnidcs. — To  the  solution  of  an  accurately 
weighed  (|uantity  of  the  salt,  contained  in  either  a  porcelain  dish  or  a  flask  place<i 
on  a  white  surface,  sufficient  potassium  chnmiate  T.S.  is  added  to  impart  a  yellow 
tint,  then  the  tenth-normal  silver  nitrate  V.S.  is  slowly  added  from  a  burette, 
stirring  or  agitating  constantly  until  the  iiiixfure  ac(|uires  a  permanent  red  tint, 
due  to  the  formation  of  red  silver  chromate.  This  method  is  only  suitable  for 
neutral  solutions. 

b.  The  iitrnlion  of  free  hijdrobromir,  hydrochloric,  and  hydriodic  acids  or  their  salts 
in  acid  nolntion,  Icnoirn  as  the  Vdlhnrd  nr  Thincynnate  (Svlphdrynntttc)  method  of 
residual  tilrnliim. — An  ac(;urately  measured  exce.«!s  of  tenth-normal  silver  nitrate 
V.S.  is  added  to  the.«o]ntion  of  the  halogen  aiid  or  its  salt,  and  then  acidified  with 
pure  nitric  acid,  and  the  indicator  (ferric  ammonium  sulphate  T.S.)  ad<ie»l  ;  tiien 
the  uncfinibined  excess  f>f  the  silver  nitrate  V.S.  is  detcrniine(l  by  titrating  back 
with  tentli-rionnal  i)otassiuni  sulphocyanate  V.S. ,  the  end-reaction  being  the  for- 
mation f>f  a  i)ermanent  j)ale  re(ldisli-l)rown  tint  (due  to  ferric  sulphocyanate). 
The  volume  of  the  silver  nitrate  V.S.  originally  added,  less  that  of  the  potassium 
sulphocyanate  V.S.  consumed,  will  give  the  number  of  Cc.  of  the  former  which 
were  required  for  the  precipitation  of  the  halogen.  The  (piantity  of  nitric  acid 
addefl  should  l>e  sufficient  to  remove  the  yellow  color  produced  i)y  the  addition 
of  the  indicator. 

c.  Titnilinii  nil  Hir  first  npprnrnnre  of  n  nrrmanrnt  precipitate. — This  method  is  ap- 
plicable in  the  r.«timation  of  the  alkali  cyanides  and  hydrocyanic  acid.  When 
the  solntion  is  used  by  this  method  it  is  fifth-normal  instead  of  tenth-normal 
Hohition. 
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One  Cubic  Centimeter  of  Tenth-Normal  fyilver  Nitrate  V.S.  is  the  efjuivaleid  of: 

Gramme 
Silver  Nitrate,  AgNOa 0.016869 

Allyl  Iso-thiocyanate,  CS.NCsHs 0.00492 

Amuionium  Bromide,  NH4Br 0.(X)9729 

Ammonium  Chloride,  NH4CI 0.0f)5.'}ll 

Ammoniimi  Iodide,  NH4I 0.014383 

Bromine,  Br 0.0(J7936 

Calcium  Bromide,  CaBra 0.00ti926 

Chlorine,  CI 0.003518 

Ferrous  Bromide,  anhydrous,  FeBra 0.010711 

Ferrous  Iodide,  Fela 0.015365 

Hydriodic  Acid,  HI 0.012690 

Hydrobromic  Acid,  HBr 0.008036 

Hydrochloric  Acid,  HCl 0.(M)3618 

Hydrocyanic  Acid,  HCN,  to  first  formation  of  precipitate 0.005368 

Hydrocyanic  Acid,  HCN,  potassium  chromate  as  indicator 0.(X)2684 

Iodine,  I 0.012590 

Lithium  Bromide,  LiBr 0.008634 

Potassimn  Bromide,  KBr •  .  0.011822 

Potassium  Chloride,  KCl 0.007404 

Potassium  Cyanide,  KCN,  to  first  formation  of  precipitate 0.012940 

Potassium  Iodide,  KI 0.016476 

Potassium  Sulphocyanate,  KSCN 0.009653 

Sodium  Bromide,  NaBr 0.010224 

Sodium  Chloride,  NaCl 0.005806 

Sodium  Iodide,  Nal 0.014878 

Strontium  Bromide,  SrBr2  +  6H2O 0.017647 

Strontium  Iodide,  Sria  +  6H2O 0.022301 

Zinc  Bromide,  ZnBra 0.011181 

Zinc  Chloride,  ZnCla 0.006763 

Zinc  Iodide,  Znia 0.015835 

148.  Tenth=Normal  Sodium  Chloride  Volumetric  Solution 

NaCl  =  58.06  5.806  Gm.  in  1000  Cc. 

Dissolve  5.806  Gm.  of  pure  sodium  chloride  (see  below)  in  suflScient  water  to 
measure,  at  25°  C.  (77°  F.) ,  exactly  1000  Cc. 

Pure  Sodium  Chloride  may  be  prepared  by  passing  a  current  of  dry  hydro- 
chloric acid  gas  into  a  saturated  aqueous  solution  of  the  purest  commercial 
sodium  chloride,  collecting  the  crystalline  precipitate  on  a  filter,  washing  w  ith  a 
little  pure  concentrated  hydrochloric  acid,  draining,  pulverizing,  and  igniting  it 
gently  in  a  crucil)le  heated  Uy  low  redness,  to  expel  all  traces  of  free  acid.  Care 
should  be  taken  to  avoid  fusion. 

One  Cubic  Centimeter  of  Tenth-Normal  Sodium  Chloride  V.S.  is  the  equivalent  of: 

Gramme 

Sodium  Chloride,  NaCI 0.005806 

Silver,  Ag 0.010712 

Silver   Nitrate,   AgNOa 0.016869 

Silver  Oxide,  AgaO 0.011506 

149.  Double-Normal  Sodium  Hydroxide  Volumetric  Solution 

NaOII  =  39.76  79.52  Gm.  in  1000  Cc. 

Dissolve  90  Gm.  of  sodium  hydroxide  ^Sodii  Uydroxidum,  U.  S.  P.]  in  sutti- 
cient  water  to  measure  about  1000  Cc. 

For  the  standardization  of  this  approximate  solution  of  sodium  hydroxide  pro- 
ceed as  directe<l  under  normal  pota.ssium  hydroxi<le  V.S.  (see  No.  140);  25  Cc. 
of  the  volumetric  solution,  at  25°  C.  (77°  F.),  should  exactly  neutralize  9.339 
Gm.  of  pure  potassium  bitartrate  (see  No.  80) . 

Note. — The  same  i)recautions  should  be  taken  for  protecting  this  solution  from 
the  carbon  dioxide  of  the  air  as  are  prescribed  for  normal  potassium  hydroxide 
V.S.  (see  No.  140). 
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150.  Normal  Sodium  Hydroxide  Volumetric  Solution 

NaOH  =  39.76  39.76  Gm.  in  1000  Cc. 

Dissolve  54  Gm.  of  sodium  hydroxide  [<SW(i  Ilijdroriduni,  U.  S.  P.]  in  sufficient 
water  to  measure  ahout  1050  Cc,  and  fill  a  burette  with  a  ptjrtion  of  this  litjuid. 

For  the  standardization  of  this  approximate  solution  of  sodium  hydroxide,  pro- 
ceed as  directed  under  normal  pota.ssium  hydnjxide  V.S.  (.see  No.  140) ;  50  Cc.  of 
the  volumetric  .solution,  at  25°  C.  (77°  F.) ,  must  exactly  neutralize  9.339  Gm.  of 
pure  potassium  bitartrate. 

Note. — The  same  precautions  should  be  taken  for  protecting  this  solution  from 
the  carbon  dioxide  of  the  air  as  are  prescribed  for  normal  potassium  hydroxide 
V.S.  (see  No.  140) . 

This  solution  may  be  employed  in  place  of  the  normal  potassium  hydroxide 
V.S.  (see  No.  140) ,  volume  for  volume. 

One  Cubic  Centimeter  of  Normal  Sodium  Ilijdroxide  V.S.  is  tlie  equivalent  of: 

Gramme 
Sodium  Hydroxide,  NaOH 0.03976 

Boric  Acid,  H3BO3 0.061.54 

Formaldehvde,  CH2O 0.02979 

Trichlorace'tic  Acid,  HC2CI3O2 0.16212 

151.  Tenth=NormaI  Sodium  Thiosulphate  Volumetric  Solution 

Na2S203  +  5H2O  =  246.46  24.646  Gm.  in  1000  Cc. 

Dissolve  30  Gm.  of  sodium  thiosulphate  (see  No.  113)  in  sufficient  distilled  water 
to  measure  1000  Cc.  This  trial  solution,  which  is  too  concentrated,  is  standardized 
aa  follows : 

To  a  solution  of  about  1  Gm.  of  potassium  iodide  [Pofas.'ii!  Todiduw,^].  S.  P.]  in 
10  Cc.  of  diluted  sulphuric  acid  contained  in  a  flask  of  about  500  Cc.  ca])acity,  add 
slowly,  from  a  burette,  20  Cc.  of  tenth-normal  potassium  dichroinate  V.S.,  shaking 
after  each  addition.  Place  a  watch-glass  on  the  mouth  of  the  Hask  ami  allow  it 
Uy  stand  for  five  minutes,  then  dilute  the  solution  with  about  250  Cc.  of  distilled 
water,  add  some  starch  T.S.,  and  then,  from  a  burette,  the  trial  solution  of  sodium 
thiosulphate,  in  small  portions  at  a  time,  shaking  after  each  addition,  and,  t^)ward 
the  end  of  the  operation,  reducing  the  flow  to  drops,  until  the  blue  color  of  tiie 
mixture  changes  to  a  light  green;  note  the  nuiiil)er  of  Cc.  of  the  trial  .«odiuin 
thiosul[)hate  solution  consumed.  Then  dilute  the  sodiinn  thiosulphate  solution  so 
that  equal  volumes  of  it  and  the  tenth-normal  pf)tassiiuu  dichroinate  V.S.  will  ex- 
actly correspond  to  each  other  under  the  above  conditions,  at  25°  C.  (77°  F.). 

Ex.\.Mi'i.E. — Assuming  that  16  Cc.  of  the  trial  sodiiun  tliiosulphate  solution  were 
required  to  decolorize  the  liberated  iodine  of  the  mixture,  then  each  16  Vv.  of  this 
solution  must  be  diluted  to  20  Cc.  so  that  it  will  correspond  in  volume  Ui  the 
tenth-normal  pota.ssium  dichromate  V.S.  added,  or  the  whole  of  the  remaining 
Sfjlution  in  the  same  proportion  at  25°  G  (77°  F.).  Thus,  if  9S4  Cc.  of  the  sodium 
thiosulphate  solution  are  remaining,  this  should  be  diluted  to  measure  1230  Cc. 
After  the  sodium  thiosulphate  solution  is  thus  diluted,  a  new  trial  should  be  made 
in  the  manner  above  <lescribed,  in  which  exactly  20  Cc  of  this  solution  should  Xva 
refjuired  U>  decolorize  the  iodine  liberated  bv  20  Cc  of  the  tenth-normal  dichro- 
mate V.S.  If  necessary,  a  new  adjustment  sliould  be  made  to  render  the  corre- 
spondence perfect. 

Keep  the  .sf)lutif>n  in  gla.ss-stoppered  bottles,  carefully  protected  from  dust. 

Note. — When  this  solution  is  to  be  used,  fill  a  burette  with  it,  place  the  liquid 
to  be  test<'(i  either  for  the  free  iodine  it  already  conUiins,  or  for  that  whiih  it  lib- 
erates from  an  excess  of  jxita.Msium  iodide  a<ldcd  to  it,  in  a  llask.and  gradually  a<ld 
small  portions  of  the  8f)lution  from  th«^  buretU-,  shaking  after  each  addition,  and, 
t<^)ward  the  end  of  the  operation,  reducing  the  flow  to  drops,  until  the  color  is 
discharged. 

One  Cubic  (Jentimeter  of  Tnith-Xormnl  Sudiiun  Tliinsidpliati'  V.S.  is  the  rtpiiralrut  of: 

•  irii  111  1110 

Sodium  Thiosulphate  (Hyposulphite),  NaaSaOs  |  5H2O ().024<)46 

Bromine,  Hr 0.(K)79.3() 

Chlorine,  CI 0.00.3518 

Chromium  Trioxide,  CrOs 0.003311 
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Gramme 

Iodine,  I     0.01259 

Iron,  Fe,  in  ferric  salts 0.00555 

Potassium  Bromate,  KBrOa 0.002764 


152.  Normal  Sulphuric  Acid  Volumetric  Solution 

H2SO4  =  97.35  48.675  Gm.  in  1000  Cc. 

Carefully  mix  30  Cc.  of  pure,  concentrated  sulphuric  acid,  of  specific  gravity 
1.826  at  25°  C.  (77°  F.),  with  sufficient  water  to  measure  about  1050  Cc,  and  allow 
the  liquid  to  cool  to  25°  C.  (77°  F.) .  Measure  from  a  burette  10  Cc.  of  this  liquid 
(which  is  yet  too  concentrated)  into  a  flask,  add  2  drops  of  methyl-orange  T.S., 
and  afterwards,  from  a  burette,  a  freshly  standardized  nonnal  potassium  hy- 
droxide V.S.,  shaking  after  each  addition,  and,  toward  the  end  of  the  operation, 
reducing  the  tlow  to  drops,  until  the  red  tint  of  the  solution  changes  to  a  perma- 
nent pale  yellow  after  thorough  shaking.  Note  the  number  of  Cc.  of  normal 
potassium  hydroxide  V.S.  consumed.  Then  dilute  the  sulphuric  acid  solution  so 
that  equal  volumes  of  this  and  of  normal  potassium  hydroxide  V.S.,  at  25°  C. 
(77°  F.) ,  exactly  neutralize  each  other. 

ExAMPi.E. — Assuming  that  10  Cc.  of  the  acid  solution  first  prepared  had  re- 
quired exactly  11.2  Cc.  of  normal  potassium  hydroxide  V.S.,  each  10  Cc.  of  the 
former  must  be  diluted  to  11.2  Cc,  or  each  1000  Cc.  to  1120  Cc. 

After  the  liquid  is  thus  <liluted,  a  new  trial  should  be  made  in  the  manner  above 
described,  in  which  50  Cc.  of  the  acid  solution  should  require  for  neutralization 
exactly  50  Cc.  of  normal  potassium  hydroxide  V.S.,  at  25°  C.  (77°  F.).  If  neces- 
sary, a  new  adjustment  should  be  made  to  render  the  correspondence  perfect. 

One  Cubic  Centimeter  of  Normal  Sulphuric  Acid  V.S.  is  the  equivalent  of  : 

Gramme 
Sulphuric  Acid,  absolute,  II2SO4 0.W8675 

Ammonia  Ga.s,  NHs 0.01693 

Ammonium  Carbonate,  (NIl4)2C03 0.047705 

Ammonium  Carbonate  [U.  S.  P.],  NH4HCO3.NH4NH2CO2 0.052003 

Calciumllvdroxide,  Ca(0H)2 0.03678 

Lead  Acetate,  crystallized,  Pb(C2H302)  2 +  31120 0.188075 

Lead  Subacetate,  assumed  as  Pb20(C2n302) 2 0.i;i5935 

Lithium  Carbonate,  Li2C03 0.036755 

Magnesium  Carbonate,  (MgC03) 4  (MgOII) 2  + 5H2O 0.048226 

Magnesium  Oxide,  MgO 0.02003 

Potassium  Ac-etate,  KC2n302  (after  ignition) 0.09744 

Potassium  Bicarbonate,  KHCOg 0.09941 

Potassium  Bitartrate,  KIK^IUOe  (after  ignition) 0.18678 

Potassium  Carbonate,  anhv<lrous,  K2CO3 0.068635 

Potassium  Citrate,  crystallized,  K3C6II5O7  +  H2O  (after  ignition)    .    .    .  0.10736 

Potassium  Hydroxide,  KOH 0.05574 

Potassium  and  Sodium  Tartrate,  KNaC4H40e  +  4H2O  (after  ignition)    .  0.14009 

Sodium  Acetate,  NaC2n302  +  3II2O  (after  ignition) 0.i;i510 

Sodium  Benzoate,  NaC7]l502  (after  ignition) 0.14301 

Sodium  Bicarbonate,  NallCOs 0.08343 

Sodium  Borate,  crystallized,  Na2B407  +  IOH2O 0.18966 

Sodium  Hydroxide,  NaOH 0.03976 

Sodium  Salicylate,  NaCvHsOs  (after  ignition) 0.15889 

Zinc  Oxide,  ZnO 0.04039 


153.  i1alf=Normal  Sulphuric  Acid  Volumetric  Solution 

H2SO4  =  97.35  24.3375  Gm.  in  1000  Cc. 

Dilute  500  Cc.  of  normal  sulphuric  acid  with  sufllicient  water  to  measure  1000 
Ccat  25°  Cc  (77°  F.). 

This  standard  solution  is  chiefly  employed  in  the  titration  of  the  organic  salt«; 
of  sodium  and  potassium  in  conjunction  with  methyl-orange  as  indicator.     For 
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this  purpose  a  special  experiment  should  he  made  in  which  an  accurately  meas- 
ured volume  of  10  Cc.  of  normal  potassium  hydroxide  V.S.  should,  after  adding  2 
drops  of  methyl-orange  T.S.,  require  exactly  20  Cc.  of  the  half-normal  sulphuric 
acid  V.S.  for  neutralization. 

If  necessary,  an  adjustment    should  be    made   to  render  the  correspondence 
perfect. 

One  Cubic  Centimeter  of  Half-Normal  Sulphuric  Add  V.S.  is  (he  equivalent  of  : 

Gramme 
Sulphuric  Acid,  absolute,  H2SO4 0.0243375 

Ammonia  Gas,  NH3  (Spirit  of  Ammonia) 0.008465 

Potassium  Acetate,  KC2H3O2  (after  ignition) 0.04872 

Pota.ssium  Bicarbonate,  KHCO3 0.049705 

Potassium  I'.itartrate,  KIIC4ll40e  (after  ignition) 0.09339 

i'ota.ssimu  Citrate,  anhydrous,  K3C6H5O7  (after  ignition) 0.0507 

Potassium  Citrate,  crystallized,  KsCeHeOv  +  H2O  (after  ignition)  .    .    .  0.05368 

Potassium  and  Sodiuin  Tartrate,  KNaC4H406  +  4H2O  (after  ignition)  .  0.070045 

Sodium  Acetate,  NaC2H302  -{-  3H2O  (after  ignition) 0.06755 

Sodium  Benzoate,  NaC7H502  (after  ignition) 0.07150 

Sodium  Carbonate,  anhydrous,  Na2C03 0.026327 

Sodium  Carbonate,  monohvdrated,  Na2C03  +  H2O 0.030797 

SodimnCitrate,  2Na3C6H507  + 11 H2O  (after  ignition) 0.0591 

Sodium  Salicylate,  NaCvHsOs  (after  ignition) 0.079445 


154.  Tenth=Nornial  Sulphuric  Acid  Volumetric  Solution 

H2SO4  =-  97.35  4.8675  Gm.  in  1000  Cc. 

Dilute  100  Cc.  of  normal  sulphuric  acid  with  sufficient  water  to  measure  1000 
Cc.  at  25°  C.  (77°  F.) . 

This  stanflard  solution  is  employed  in  conjunction  with  the  fiftieth-normal  po- 
tassium hydroxide  V.S.  in  the  titration  of  alkaloids,  with  hematoxylin,  cochineal, 
or  iodeosin  T.S.  as  an  indicator.  For  this  purpose  a  special  experiment  should  be 
made,  in  which  an  accurately  measured  volume  of  10  Cc.  of  the  tenth-normal  sul- 
phuric acid,  after  adding  1  Cc.  of  hematoxylin  T.S.  (or  a  sufficient  quantity  of  the 
indicator  to  be  employed),  should  require  50  Cc.  of  the  fiftieth-normal  potassium 
hydroxide  V.S.  for  complete  neutralization,  at  25°  C.  (77°  F.) .  If  necessary,  an 
adjustment  should  be  made  to  render  the  correspondence  perfect. 

One  Cubic  Centimeter  of  Tenth-Normal  Sulphuric  Acid  V.S.  is  the  eqniraknt  of: 

Gramme 
Sulphuric  Acid,  absolute,  II2SO4 0.0048675 

Potassium  Hvdroxide,  KOH 0.005574 

Aconitinc,  C34H47NOn 0.(^406 

Atropine.  Ci7n23N<)3 0.02870 

Brucinc,  C23H26N2O4 0.03913 

Calcimn  Hvdroxide,  Ca(OH)2 0.003678 

Cephacline,  C14H19NO2 0.02314 

('inchoiiidine,  Ci9ll22.N'20 0.02920 

Cincliunine,  Ci9ll22.N20 0.02920 

Combined  Alkaloids  of  Cinchona 0.0.30()9 

Coml)ined  Alkaloids  of  Ipecac 0.02384 

Cocaine,  Ci7 1 l2i.\04 0.03(X)9 

C^.niine,  C8H17.N 0.01262 

p:mctine,  ('151121X02 0.02453 

Hydni.«tine,  C2iIl2iNOe 0.03803 

Morphine,  crvstallized.CiTHieNOa  4- HaO 0.03009 

Morphine,  anhydrous,  CitHioNOs 0.02830 

Physostigmine.'CioTIaiNsOa 0.02732 

Pilocaq'iiK',  ('iiHie\2n2 0.02066 

Quinine,  ("201124X202 0.03218 

Strychnine,  ("211122X203 0.03317 
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155.  Fiftieth -Normal  Sulphuric  Acid  Volumetric  Solution 

H2SO4  =  97.35  0.9735  Gm.  in  KXK)  Cc. 

Dilute  20  Cc.  of  normal  sulphuric  acid  V.S.,  or  200  Cc.  of  tenth-noraial  sulphuric 
acid  V.S.,  with  sufficient  distilled  water  to  measure,  at  25°  C.  (77°  F.),  lOiX)  Cc. 
This  standard  solution  may  bo  employed  in  the  titration  of  alkaloids,  with  hema- 
toxylin, cochineal,  or  iodeosin  T.S.  as  an  indicator. 

One  Cubic  Centimeter  of  Fiftieth- Normal  Sulphuric  Acid  V.S.  is  the  equivalent  of  : 

Gramme 

Sulphuric  Acid,  absolute,  H2SO4 0.0009735 

Aconitine,  C34H47NO11 0.012811 

Atropine,  C17H23NO3 0.005741 

Cinchonidine,  C19H22N2O 0.005841 

Cinchonine,  C19H22N2O 0.005841 

Combined  Alkaloids  of  Cinchona 0.006139 

Combined  Alkaloids  of  Ipecac 0.004768 

Cocaine,  C17H21NO4 0.006018 

Coniine,  CsHivN 0.002524 

Hydrastine,  C21H21NO6 0.007606 

Morphine,  crystallized,  C17H19NO3  +  H2O 0.006018 

Morphine,  anhydrous,  C17H19NO3 0.005661 

Physostigmine,  C15H21N3O2 0.005464 

Pilocarpine,  C11H16N2O2 0.004133 

Quinine,  C20H24N2O2 0.006436 

Strychnine,  C21H22N2O2 0.006635 

QASpMETRIC  ESTIMATIONS 

In  certain  cases  the  United  States  Pharmacopo'ia  (8th  Rev.)  directs  the  strength 
of  a  product  or  chemical  substance  to  be  determined  by  the  volume  of  gas  (nitro- 

fen  dioxide)  given  off  during  a  definite  reaction.  This  volume  is  to  be  determined 
y  the  nitrometer  in  the  following  manner  : 

Arrange  a  nitrometer  consisting  of  a  measuring  tube  (graduated  for  at  least  50 
Cc.)  connected  by  stout  rubber  tubing  with  an  open  equilibrium  tube  (lx)th 
tubes,  preferably,  provided  with  a  globular  expansion  near  the  lower  end)  in  such 
a  manner,  by  suitable  clamps  attached  to  a  stand,  that  either  tube  may  be  readily 
and  quickly  clamped  at  a  higher  or  lower  level.  The  stop-cock  of  the  measuring 
tube  having  been  opened,  and  the  open  equilibrium  tube  having  been  raised  to  a 
higher  level,  pour  into  the  latter  a  saturated  aqueous  solution  of  sodium  chk)ride, 
until  the  measuring  tube,  including  the  bore  of  the  stop-cock,  is  completely  filled. 
Then  close  the  latter  and  fix  the  equilibrium  tube  at  a  low  level.  Having  a.scer- 
tained  that  the  stop-cock  is  closed  air-tight,  and  having,  if  neces.«ary,  wipeil  out 
the  graduated  tube  of  the  nitrometer,  introduce  into  it  the  prescribed  iiuantity  of 
the  liquid  to  be  tested,  and  allow  this  to  fiow  slowly  into  the  measuring  tube, 
being  careful  not  to  admit  any  air.  Follow  it  by  the  prescribed  (|naiitities  of  the 
several  reagents  (potassium  iodide  T.S.,  an<l  normal  sulphuric  aci<l  V.S. ).  When 
the  reaction,  which  takes  place  at  once,  moderates,  remove  the  measuring  tube 
from  its  clamp,  and,  being  careful  to  hold  it  constantly  so  that  the  litjuid  con- 
tained in  it  stands  at  a  higher  level  than  that  in  the  equilibrium  tube,  sliake  its 
contents,  without  permitting  any  gas  to  i)ass  into  the  open  tube.  When  tlie  reac- 
tion has  completely  ceased,  restore  the  tube  to  its  fastening,  and  allow  the  appa- 
ratus and  contents  to  ac()uire  the  ordinary  temperature  of  the  room,  whii-h  is 
assumed  to  be  at  or  about  25°  C.  (77°  F.).  Then  adjust  the  two  tul)es  so  that  the 
liquid  columns  are  at  exactly  the  same  level,  and  read  off  the  volume  of  gas  in 
the  measuring  tube.  Multiply  this  figure  by  the  weight  of  the  sub.><tance,  which 
is  the  equivalent  of  1  Cc.  of  nitrogen  dioxide  (see  No.  156,  page  1056).  The  result 
will  be  the  weight  of  the  pure  substance  (nitrite)  contained  in  the  amount  taken 
for  the  assay. 

For  pharmacojia^al  purposes  the  determination  will  be  sufficiently  exact  if  the 
evolved  gas  be  measured  at  or  near  25°  C.  (77°  F.). 

Since  temperature  and  barometric  pressure  materially  affect  the  volume  of  tlie 
gas,  the  following  correction  factors  must  be  used  to  obtain  rea.^onably  exact  results 
when  the  temperature  and  pressure  are  not  nearly  normal.  The  barometer  correc- 
tion is  important  at  any  locality  more  than  250  meters  above  sea-level  : 
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Factors  for  Temperature  Corrections 

(Normal  Temperature,  25°  C.) 

Temperature 

Factor 

Temperature 

Factor 

Temperature 

Factor 

15°  C. 

1.0.35 

22°  C. 

1.010 

29°  C. 

0.987 

16°  C. 

1.031 

23°  C. 

1.007 

30°  C. 

0.983 

17°  C. 

1.028 

24°  C. 

1.003 

31°  C. 

0.980 

18°  C. 

1.024 

25°  C. 

1.000 

32°  C. 

0.977 

19°  C. 

1.021 

26°  C. 

0.997 

33°  C. 

0.974 

20°  C. 

1.017 

27°  C. 

0.993 

34°  C. 

0.971 

21°  C. 

1.014 

28°  C. 

0.990 

35°  C. 

0.968 

Example. — Assuming  that  the  volume  of  gas  read  off  was  44.5  Cc.  at  32°  C. 
(89.6°  F.),  and  it  is  desired  to  ascertain  the  corresponding  volume  at  25°  C.  (77° 
F.),  barometric  pressure  not  being  taken  into  consideration,  then  the  44.5  Cc. 
nmst  be  reduced  in  the  proportion  of  1  to  0.977  (see  temperature  correction  fac- 
tors above) ,  or  44.5  must  be  multiplied  by  0.977.  The  result  will  be  43.48  (43.4765) 
Co.  as  the  equivalent  volume  of  gas  at  25°  C.  (77°  F.) . 

Factors  for  Correction  for  Barometric  Pressure 

(Normal  Barometer,  TUO  Mm.) 


Barometer  Reading 

Barometer  Heading 

Factor 

Factor 

-     Mm. 

Inches 

Mm. 

Inches 

790 

31.10 

1.039 

660 

25.98 

0.868 

780 

.30.71 

1.026 

650 

25.59 

0.855 

770 

30.31 

1.013 

640 

25.20 

0.842 

760 

29.92 

1.000 

630 

24.80 

0.829 

750 

29.53 

0.987 

620 

24.41 

0.816 

740 

29.13 

0.974 

610 

24.02 

0.803 

7.30 

28.74 

0.961 

600 

23.62 

0.789 

720 

28.35 

0.947 

590 

23.23 

0.776 

710 

27.95 

0.934 

580 

22.83 

0.763 

700 

27.56 

0.921 

570 

22.44 

0.750 

690 

27.17 

0.907 

560 

22.05 

0.737 

680 

26.77 

0.895 

550 

21.65 

0.724 

670 

26.38 

0.882 

ExAMPLK. — Assuming  that  the  volume  of  gas  read  off  was  43.48  (43.4765)  Cc.  at 
590  Mm.  l)aromctric  yyressure,  and  it  is  desired  to  ascert;iin  the  corresponding  vol- 
ume at  normal  barometric  pressure  (7<)0  Mm.),  tem])erature  not  being  taken  into 
consideration,  then  the  43.48  Cc.  must  be  reduced  in  the  proportion  of  1  to  0.776 
(see  barometric  correction  factors  above),  or  43.48  must  l)e  multii)lie<l  by  0.776. 
The  result  will  be  33.74  Cc.  as  the  eciuivalent  volume  of  gas  at  normal  barometric 
pressure. 

156.  Estimation  of  Nitrogen  Dioxide 

xrr^  _  OQ  oi     IT  -f     J  at    0°  C.  and  760  Mm.       1.3396  Gm. 
JNU  —  ^y.»l  ;  1  Mter  |  ^^  25°  C.  and  760  I^Im.  ^  :  1.2272  Gm. 

One  Cubic  Centimeter  of  Nitrogen  Dioxide  ix  the  equivalent  of: 


Nitrogen  Dioxide,  NO  =  29.81  .  . 
Amy]  Nitrite,  ColIiiNOa  116.24 
Ethyl  iNitrite.  C'gHcNOa  74.51  . 
Sodfnin  Nitrite,  XaNOa  ^  68.57     . 


At  0°  C.  and  7fiO  Mm. 
Oniniino 

0.0013396 
0.0052234 
0.0033482 
0.0030H13 


Af2.'>°  <".  and  "(iO  Mm. 
(ininimo 

0.(X)12272 
0.0047851 
0.0():!0673 
0.0028227 


ALKALOIDAL    ASSAY    BY    IMMISCIBLE   SOLVENTS 

(U.  s.  p.  STH  iu:v.) 
Nearly  all   alkaloids  are  practically  insoluble  in   water,  but  they  are  soluble 
in  alcohol,  chloroform,  ether,  amyl  alcohol,  benzene,  pctroh'um  biii/.iti,  or  mix- 
tures of  several  of  these.     The  .salts  of  these  alkaloids,  however,  are  soluble  iu 
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water,  but  practically  insoluble  in  tbe  abovc-inentionerl  fiolvents.    The  process  of 
assay  by  immiscible  solvent^s,  which  is  fifi^Tally  known  as  the  "  shakinj^  out" 

f)roc,ess,  is  base<i  on  this  property  of  alkaloids,  and  it  is  carried  out  by  treating 
iquid  extracts  that  have  been  freed  from  al(;oliol,  with  an  immiscible  solvent  in 
the  presence  of  an  excess  of  alkali.  This  liberates  tlie  alkalf)id,  and,  on  l)e- 
coming  free,  if  not  so  previc^usly,  it  is  diss(jived  by  the  iuniiiscii)l('  solvent.  This 
solution  is  then  separated,  transferred  to  another  container,  and  shaken  with  an 
excess  of  acid  largely  diluted  with  water.  The  acid  combining  with  the  free  alka- 
loid forms  a  salt,  which  now  leaves  the  immiscible  solvent  and  is  found  in  the 
aqueous  solution.  This  process  is  sometimes  repeated,  in  case  the  alkaloidal  solu- 
tion is  still  colored.  The  apparatus  used  in  this  operation  of  shaking  out  is  tenned 
a  "  separator,"  and  consists  of  an  f)val  or  j>ear-shaped  glass  vessel,  with  an  opening 
at  the  to])  Kupi)lied  with  a  well-ground  glass  stopper,  and  an  outlet  tube  at  the 
bottom,  provided  with  an  accurately  fitting  glass  stoj)Cock.  The  solvents  directed 
to  be  used  in  tlie  U.  S.  P.  (8th  Kev.)  are  alcohol,  chlorofonn,  ether,  and  various 
mixtures  of  both  containing  at  least  75  jjarts  of  ether  in  100  parts  of  solvent  by 
volume.  In  the  case  of  chloroform,  the  solvent  will  collect  at  the  bottom  of  the 
separator,  and  can  be  drawn  off,  but  the  ethereal  or  ether-choroform  mixture  will 
form  the  uj)per  portion  of  the  liquid  in  the  se{)arator,  and  the  aqueous  layer  must 
first  be  drf'wn  off  into  a  suital^le  vessel,  and  the  ethereal  layer  then  transferred  to 
another  vessel.  Jt  is  not  necessary  or  desirable  to  shake  the  mixture  of  immis- 
cible solvent  and  water  violently,  for  a  rotation  of  the  separator  or  a  gentle  shaking 
for  about  a  minute  will  answer  all  purposes.  At  times,  an  emulsion  of  the  water 
and  the  solvent  is  formed,  esjjecially  if  the  shaking  is  too  violent,  and  in  order  to 
separate  this,  it  is  advisable  U)  proi-eed  as  follows  :  If  the  solvent  is  heavier  than 
the  water,  add  more  of  the  former,  a  little  water,  and  a  slight  amount  of  alcohol  ; 
if  the  solvent  is  lighter  than  the  water,  add  sufiicient  saturated  sodium  chloride 
solution  or  crystals  of  sodiuui  chloride.  A  safe  procedure  to  avoid  the  forming 
of  emulsions  is  to  invert  the  8e])arator  several  times,  and  then  to  at  once  begin  ro- 
tating to  keep  the  solvents  well  mixed.  To  insure  a  complete  extraction  of  the 
alkaloid,  it  is  desirable  to  treat  the  liquid  three  times  with  the  immiscible  solvent,* 
and  this  is  to  be  followed  by  a  rinsing  of  the  emi)ty  separator  with  repeated  small 
portions  of  the  same  solvent.  The  separator  should  not  be  filled  to  more  than  two- 
thirds  of  its  capacity  at  any  time,  and  if  its  contents  should  become  heated  by  the 
neutralization  of  acid  by  alkali,  or  vice  versa,  it  should  be  cooled  to  the  tempera- 
ture of  the  room,  before  opening  the  stopper,  by  immersing  it  in  running  water. 
The  final  operation  must  always  be  the  collection  of  the  free  alkaloid  by  the  use 
of  a  portion  of  the  immiscible  solvent,  drawing  this  off  into  a  beaker,  rinsing  with 
small  portions  of  the  solvent  to  prevent  possible  loss.  The  beaker  is  then  placed 
on  a  water-1)ath  and  gently  heated,  to  remove  the  solvent  by  evaporation,  leaving 
the  alkaloids  in  the  beaker  in  the  dry  form,  and  usually  in  the  condition  of  a  resin- 
ous or  varnish-like  mass.  It  is  then  either  weighed  as  such  or.dis.solved  in  volu- 
metric acid  solution,  delivered  in  measured  (piantity  from  a  burette,  and  the 
excess  of  the  aci<l  titrated  with  volumetric  alkali  solution  with  the  use  of  an  in- 
dicator. Should  the  final  residual  alkaloids  still  be  slightly  colored,  it  is  prefer- 
able to  employ  iodef)sin  as  the  indicator,  as  the  alkaloidal  solution  contains  ether 
and  the  ethereal  layer  retains  in  solution  coloring  matter  or  imjiurity  which  may 
be  present.  If  the  alkaloids  are  ufit.  strongly  colored,  either  hematoxylin  or 
cochineal  may  safely  Vje  used. 

The  (luantity  of  alkaloid  is  found  l)y  multi])lying  (he  munber  of  cubic  centi- 
meters of  volumetric  acid  consiiiiicd  l)y  a  constant  factor,  dejK'uding  upon  the 
molecular  weight  of  the  individual  alkaloid.  These  factors  will  be  found  on  page 
1054,  under  Tenth-Normal  Sulphuric  Acid  V.S.  (No.  154) ,  and  are  used  throughout 
the  text  without  explanation.  The  factor  in  each  case  rei)resents  the  weight  in 
grammes  of  the  alkaloid  required  to  neutralize  1  Cc.  of  volumetric  acid. 

DETERMINATION   OF   THE   OPTICAL    ROTATION    OF    ORGANIC 

SUBSTANCES 

(U.  S.  r.  STIl    KKV.) 
Many  organic  substances  either  Iitiui<l  by  nature  or  in  soiution  in  suitable  stil- 
vents,  when  examined  in  a  specially  constructed  polarizing  a|>paratus  or  polari- 

*If  cxtrnctidii  is  inroni])Iete.  tho  proce.s.s«'s  must  he  roiK-iUcrt  with  niMlliiuiiil  wilvciit.  The 
eoiiipUaioii  til  tho  ".slmkiiif;  out "  inocf.sses  iniiy  lie  ti'.''tc<l  liy  i'Vii|>onitinf;  ti  siiiall  iK>rtinn  of  the 
solution,  (lissolvinK  the  residue  in  iicidiiliiU'il  water  iiiul  utUliiit;  mercuric  ii<.>tassium  iodide  T.f., 
wheu  the  absence  of  turbidity  indicates  exhaustion. 
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strobometer,  exliibit  the  property  of  circular  polarization,  or,  in  other  words,  are 
capable  of  rotiitiiig  tlie  plane  of  polarization  of  a  ray  of  light  either  to  the  right  or 
to  the  left.  Such  substances  are  termed  "optically  active,"  and  when  rotating  to 
the  right  are  designated  as  "  dextrorotatory"  or  "  dextrogyrate,"  and  when  ro- 
tating to  the  left,  as  "  hevorotatory"  or  "  licvogyrate."  Substances  which  do  not 
possess  this  jiroperty  of  optical  rotation  are  termed  "ojjtically  inactive." 

Among  the  substances  recognized  by  the  U.S.  P.  (8th  Kev.),  there  are  several, 
particularly  certain  essential  or  volatile  oils,  and  related  boilies,  for  which  the 
determination  of  the  angle  of  rotation  of  a  ray  of  polarized  light,  or,  in  some 
cases,  the  proof  of  their  optical  inactivity,  affords  the  most  simple  and  positive 
evidence  of  their  identity  or  purity. 

The  instruments  used  for  this  purpose  vary  somewhat  in  their  construction. 
Those  which  are  most  generally  adapted  for  the  examination  of  the  substances 
mentioned  alxne  are  the  Polaristrobometer  of  Wild,  in  whicli  the  optical  activity 
of  the  substance  is  manifested  by  the  appearance  or  disappearance  of  dark,  paral- 
lel stripes,  or  the  so-called  "half-shadow"  instrument  of  Laurent,  in  which  tlie 
two  sides  of  the  field  of  vision  are  capable  of  l)ecoming  unequally  illuminated. 
Both  of  the  instruments  permit  the  angle  of  rotation  to  be  read  off  in  degrees  or 
fractions  of  a  degree  of  a  circle. 

These  optical  determinations  are  best  made  in  a  dark  room,  and  by  means  of 
hijmogeneous  or  monochromatic  light,  the  latter  being  obtained  by  introducing 
into  a  non-luminous  flame,  on  a  loop  of  platinum  wire,  a  small  l)ead  of  fused  so- 
dium chloride.  The  light  thus  radiated  corresponds  with  the  line  D  of  the  solar 
spectrum. 

Since  the  deviation  of  the  plane  of  polarization  either  to  the  right  or  to  the  left 
of  the  zero  point  is  directly  proportional  to  the  length  of  the  column  of  liquid,  it 
is  important  that  the  observations  should  be  made  with  tubes  of  a  definite  length, 
such  as  10(>,  50,  or  25  Mm.  The  selection  of  the  length  of  the  tu})e  to  be  employed 
is,  however,  usually  dependent  upon  the  depth  of  color  of  the  liquid  and  the  ex- 
tent of  its  optical  rotatioii. 

The  rotatory  power  of  an  optically  active,  liquid  substance,  observed  with  so- 
dium light,  and  referred  to  the  ideal  density  1,  and  in  a  tube  having  a  length  of  1 
decimeter  (100  Mm.) ,  is  designated  a.s  its  spcrijic  rotatorif  poircr.  This  is  usually 
expressed  by  the  term  [rt]i).  Since,  however,  not  only  the  density  of  an  optically 
active  liquid,  but  also  its  rotation,  is  influenced  by  the  temperature,  the  specific 
rotation  varies  with  the  latter.  In  stating  the  specific  rotation  it  is,  therefore, 
necessary  to  indicate  at  what  temperature  the  rotation  and  the  density  of  the 
li(iuid  have  been  determined.  But  f(jr  the  same  temperature  the  specific  rotation 
of  a  pure,  optic;allv  active  li<|uid  is  always  a  constant  number.  The  temperature 
used  in  the  text  of  the  U.  S.  P.  (8th  Rev.)  is  25°  C.  (77°  F.). 

For  calculating  the  specific  rotatory  power  of  an  optically  active  liquid  sub- 
stance, or  solution  of  an  optically  active  solid,  the  following  fornmlaa  are  of  gen- 
eral application  : 

I.  For  liquid  substances  [«]u 


II.  For  solutions  of  solids 


[«]n 


["].. 


LXd 
10000  X  a 
L  X  p  X  d 

10000X« 
LXc 


For  calculating  these  fornmlas  the  determination  of   the  following  factors  is 
neceasary  : 

a  =  the  angle  of  rotation  of  the  li(|uicl  or  solid  observed  with  .'sodium  light. 
L  =  the  length  of  flic  tube  in  milliitictcrs. 
d  .=  the  density  or  si>ecilic  gravity  of  the  active  liquiil. 

p  =  the  amount  of  active  substance  in  KM)  parts  bv  weight  of  the  solution. 
c  =  the  number  of  grammes  of  active  substance  In  100  cubic  centimeters  of  the 
solution. 


PART   V 


MAGISTRAL   PHARMACY^ 

UNDER  the  head  of  Magistral  or  Extemporaneous  Pharmacy 
will  be  considered  the  prejjaratiou  and  dispensing  of  medi- 
cines intended  to  meet  the  occasion  and  which  are  to  be  com- 
pounded at  once.  The  subject  of  official  or  galenical  phar- 
macy has  been  considered  in  the  x>revious  pages,  the  distinction  being 
that  in  the  latter  the  preparations  are  intended  to  be  i)ermanent,  and 
are  generally  made  in  advance  and  kept  on  hand  ready  for  use,  while 
those  which  are  magistral  are  mostly  intended  to  last  during  the 
occasion  which  calls  them  into  existence. 

There  are  several  classes  of  official  medicines  in  which  both  per- 
manent and  extemporaneous  preparations  are  embraced.  It  has  been 
deemed  most  practical  to  consider  such  under  the  above  head.  Ex- 
amples are  found  in  i)lasters,  powders,  ointments,  etc.  Some  of  these 
are  generally  kept  on  hand  ready  for  use.  If  they  are  not  called  for 
soon,  they  become  stale  or  deteriorated,  and  experience  soon  demon- 
strates that  the  best  plan  is  ra])i(lly  to  improve  the  apparatus  and 
facilities  of  the  store  to  the  highest  point,  so  that  all  extemporaneous 
preparations  may  be  quickly  and  skilfully  compounded  on  call,  an<l 
thus  a  reputation  is  soon  acquired  for  always  dispensing  those  which 
are  fresh.  For  this  reason,  most  ointments  should  not  be  made  in 
larger  quantities  than  are  necessary  to  supply  the  demand  of  the 
moment. 

Magistral  Pharmacy  is  unquestionably  the  most  important  division 
of  the  whole  subject.  It  embraces  the  principal  amount  of  the  labor 
in  the  store,  and  calls  for  the  exercise  of  more  tact,  knoMledge,  and 
ability  than  any  other  branch.  Owing  to  the  fact  that  the  ability  to 
successfully  practise  extem])oraneous  idiarmacy  depends  laigely  upon 
the  personal  qualities  of  the  pharmacist,  very  little  can  ])e  written 
upon  the  subject  which  would  be  generally  useful.  Good  training 
under  the  watchful  eye  of  a  skille<l  jneceptor  an«l  i)r;icti('al  ex|)eri- 
ence  will  alone  give  the  confidence  and  knowledge  of  drlnils  that 
a.ssure  success.  All  that  M'ill  be  attempted  under  this  head  will  Ik*  to 
oolh'ct  and  arrange  such  points  as  the  author  has  found  usefid  in  liis 
own  experience,  in  the  hope  that  at  least  s<»me  of  th«'ni  may  he  of 
service  to  others.  A  chai)t«'r  on  the  arrangement  of  the  store,  with 
a  descrijition  of  the  facilities  for  ])ractising  extemporaneous  phar- 
macy, will  properly  intioduce  the  subject. 

^  The  worrl  magistral  is  derived  from  mnginier,  a  master,  and  is  defined  as  *'  a  term  applied 

to  medicines  proscribed  for  the  occasion,  by  a  competent  person,  in  distinction  from  such  as 
are  official,  or  kept  prepared  in  the  shops.  As  the  latter  are  prepared  aceonling  to  a  certain 
formula,  an  intelligent  apprentice  is  generally  equal  to  the  task  :  but  the  knowiedjje  of  a  mn.'ter 
is  needed  to  give  directions  for  an  original  preparation." — Thomas. 
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CHAPTER     LXIII 

DISPENSING 

Arrangement  of  the  Store,  Laboratory,  and  Cellar 

Selecting  a  Location  for  a  Dispensing  Store. — The  selection  of  a 
proper  locatiou  for  establishing  a  pharmacy  is  iu  some  respects  the 
most  important  and  responsible  of  all  the  duties  of  the  i)li5iriii5^cist. 
As  it  is  largely  a  question  depending  upon  the  personal  qualifications, 
attainments,  and  financial  ability  of  the  individual  or  firm,  itwoidd  be 
useless  to  offer  anything  more  than  a  general  observation  upon  this 
subject.  Every  pharmacist  should  select  the  location  in  which  lie  will 
be  most  likely  to  achieve  the  greatest  amount  of  success.  The  fore- 
going sentence  will  ])robably  be  construed  by  most  readers  to  mean 
the  field  which  will  yield  the  largest  pecuniary  return  ;  yet  he  is 
wisest  whose  expectations  are  tempered  with  moderation,  and  who 
looks  for  his  reward  to  the  happiness  and  satisfaction  derived  from  a 
life  filled  with  those  daily  deeds  of  service  to  his  fellowmcn,  which 
from  long  custom  or  lack  of  appreciation  fail  to  be  chussed  as  merchant- 
able commodities.  The  general  practice  in  America  is  to  select  a 
prominent  place  for  a  pharmacy  at  the  intersection  of  principal 
streets,  and  the  '^corner  drug  store"  is  a  well  known  phrase.  Aside 
from  the  business  view  concerned  in  this  selection,  there  is  a  great 
advantage  derived  from  the  jircsence  of  better  light  and  ventilation 
in  a  corner  location.  At  the  same  time,  there  are  the  disjid- 
vantages  of  double  the  amount  of  dust  and  exposure  from  the  streets, 
with  the  necessary  depreciation  of  the  stock,  as  well  as  others  of 
minor  importance. 

Apportioning  Space. — The  room  shoidd  1)e  at  least  twice  as  long 
as  it  is  l)road,  in  order  that  a  suitable  division  of  the  space  may  be 
secured,  so  that  about  two-thirds  may  be  devoted  to  dispensing  and 
one-third  to  compounding.  A  high  ceiling  is  a  great  desideratum. 
The  doors  shonhl  be  ample,  with  movable  transoms  to  secure  ventila- 
tion and  jxTiiiit  the  cscaj^e  of  th<'  heated  aii"  and  vai)ors  which  accu- 
mulati!  fi'oni  the  lights  at  night  and  from  othei- sources.  The  transoms 
may  l)e  snspended  in  the  middle,  and  duiing  the  day,  even  in  winter, 
if  they  are  k«'])t  ])arlly  opened,  the  condensation  of  moisture  upon  the 
glass  bulk  windows,  due  to  evaporating  operations  going  on  in  the 
stoi-e  or  laboratory,  will  be  largely  avoidetl.  If  a  chimney  breast  is 
a\ailal)le  in  the  room,  it  Anil  be  found  to  be  a  d<'sirable  acquisition  in 
aiding  in  ventilation  and  the  escap<^  of  noxions  vapors  arising  from 
cliemical  operations.  The  dispensing  dei)artment  is  used  ])rin('i])ally 
f<>r  displaying  the  stock  ami  for  conducting  the  bnsiness  with  tlie  cns- 
t<)niers,  the  prescription  <leparlnienl  foi-  componnding  i)r<'scripl  ions 
and  making  |ti-e|»ara1  ions.  .M  iich  (li\'ersity  of  (»|»inion  exislsamong 
good  i)haiina<-isls  with  regard  to  the  ])roi)er  method  <tf  division  be- 
tween lhes<'  two  (lepaif inents.  Some  hold  that  they  shonhl  be  entirely 
8eparat4!<l  from  each  other,  the  prescriptions  being  comi^ounded  in  a 
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Fig.  466 


Plan  of  store 


separate  room  ;  olhcrs,  lliat  iiolliiiiii;  but  a  low  counter  sliould  mark 
the  dividin^^  lim;.  rrol)al)]y  tlu^  most  salisiactory  anaii<;('ment  to 
adopt  is  to  place  across  the  store  a  picscriptioii  couutci-  having-  a  large 
glass  plate  in  the  centre,  which  m  ill  jK'rmit  the  customer  to  see  into 
the  prescription  department  if  he  desires  to,  but  which  will  not  be  a 
standing  invitation  to  inquisitive  j^ersons  to  walk  in  and  annoy  by  con- 
versation those  who  are  engaged  iu  compoimding  prescriptions. 

Fig.  466  shows  the  plan  of  a  corner  i)liarmacy  adapted  for  a  mod- 
erate business.     It  provides  for  two  buUc  windows,  C  C,  and  two  doors. 

A  and  I>  represent  the  space  devoted 
to  upright  fixtures  and  shelving, — A, 
the  former,  for  the  l)ottles,  drawers, 
cans,  drawer  cans,  etc.  ;  B,  closets  for 
holding  finished  i)ackages  ready  for 
sale.  Iu  front  of  A  the  long  main 
counter  is  shown,  while  D  represents 
the  second  counter.  The  spaces  E  and 
F  are  apportioned  for  the  prescrii)tion 
counter,  and  the  adjoining  desks,  G 
and  H,  show  spaces  devoted  to  work- 
ing counters  for  pharmaceutical  operations,  while  I  represents  the  sink. ' 
The  prescription  counter  should  be  well  lighted.  If  it  is  impossible 
to  have  a  window  in  the  position  of  the  one  over  the  counter,  H,  one 
of  the  "prism  lights,"  now  largely  used  for  reiiecting  light  from  the 
outside  into  dark  corners,  may  be  used. 

Window  Fixtures. — Plate  glass,  although  expensive,  is  now  so 
generally  in  use,  and  so  satisfactory,  that  it  is  usually  true  economy 
to  select  it  for  bulk  windows. 

The  principle  adornments  of  the  pharmacist's  window  are  those  an- 
cient emblems  of  his  art, — tlie  show  bottles.  These  should  never  be 
exhibited  if  they  cannot  be  made  to  present  a  creditable  api)earance. 
They  need  not  be  of  elaborately  cut  glass,  but  the  colored  liijuids 
should  be  bright  and  transparent  and  the  bottles  clean  and  free  from 
dirt  and  dust.  (Formulas  for  show  bottle  colors  are  given  in  Part  VI. ) 
Arrangement  of  Objects. — One  of  the  most  dilhcult  subjects  to 
treat  is  the  proper  arrangement  of  a  pharmacist's  window.  In  the 
general  stores  of  our  laige  cities,  window  dressing,  as  it  is  termed,  is 
in  the  hands  of  trained  men,  who  earn  a  comfortable  livelihood  by 
the  "profession."  It  is  far  easier  to  note  the  objects  which  should 
not  be  exposed  than  to  indicate  those  which  are  suitable.  Liujitimate 
a7id  jyropcr  objects  are  ahcai/s  found  hi  the  j^'oductsof  the  pharmaeist^s 
mon  sldll  and  labor.  Many  chemical  salts  can  be  crystallized  in  thin 
glass  dishes,  and  these,  if  the  salt  is  colorless  or  white,  can  be  shown 
to  advantage  on  a  background  of  black  velvet  ;  if  the  sjilt  is  dark 
colored,  like  chrome  alum,  a  white  l)ackground  should  be  chosen. 
Masses  of  crystals  of  various  colors,  alum,  co])]hm-  sulpliate,  i)otas- 
sium  ferrocyanide,  etc.,  foi-m  attractive  objects,  if  Iheyaie  novelties. 
Tliese  may  be  obtained  from  the  m:niuf;icturiiigcliemisls.  Chemical  or 
pharmaceutical  appaiatus,  tastefully  displayed,  i-arely  fails  to  excite 
the  admiration  of  the  passers  by,  while  if  some  simple  pharmaceu- 

'  Estiiiiiitt's,  ])liins  witli  illustrations,  eti-.,  nre  now  freely  furnishetl  by  druggists'  outfitters. 
(Seo  advertisuuiouts  iu  the  i)haruiaccutiual  Juurniils.) 
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tical  process  is  shown  in  automatic  operation,  such  as  the  distillation 
of  water  or  colored  liquids  in  glass  retorts,  with  a  glass  Liebig  con- 
denser, two  objects  are  gained, ^a  supply  of  the  distillate  is' secured, 
and  the  reason  for  possessing  the  window  is  legitimately  realized. 
Growing  plants  of  the  materia  medica  can  often  be  obtained  by 
applying  to  conservatories,  or,  with  the  exercise  of  a  little  patience 
and  care,  some  of  these  may  be  grown  at  home.  If  these  plants  be 
rare,  or  of  foreign  origin,  the  interest  will  be  greatly  enhanced.  This 
point,  however,  should  always  be  kept  in  view — the  ol>Jects  should 
have  some  connection  with  pharmacy.  Appropriate  labels  should 
accompany  the  objects  exhibited,  or  the  annoyance  of  having  to 
answer  trivial  questions  many  times  in  the  day  will  be  experienced. 
An  instructive  series  of  pharmaceutical  exhil)itions  may  be  devised, 
the  series  to  extend  through  many  months.  To  illustrate  :  an  empty 
ceroon  which  has  held  cinchona  l)ark  should  be  obtained,  and  a  re- 
production made,  through  the  aid  of  some  friend  clever  with  the 
pencil,  of  some  of  the  prints  to  l)e  found  in  tin;  l)Ooks,  of  natives 
gathering  cinchona  bark,  and  also  of  the  cinchona  tree.  Some  large, 
handsome  pieces  of  the  bark  should  be  selected,  showing  the  difier- 
ent  grades  and  qualities.  Then  there  should  be  exhibited,  in  ap- 
propriate bottles,  a  series  of  all  the  home  made  pharmaceutical  prepa- 
rations of  cinchona  bark,  and,  for  the  centre  piece,  choice  specimens 
of  all  the  cinchona  alkaloids  ;  then  the  pharmaceutical  preparations 
of  the  alkaloids  in  the  background,  etc.  A  clearly  written  statement 
should  be  shown  in  the  window,  giving  interesting  details  of  each 
object.  When  the  interest  in  tins  subject  has  waned,  the  same 
method  may  be  ap])lied  to  nux  vomica,  coca,  rhul)arb,  opium,  euca- 
lyptus, senna,  etc.,  and  other  similar  subjects.  It  will  be  readily  seen 
that  the  purpose  of  exhil)itions  of  this  character  is  to  impress  the 
community  with  the  fact  that  the  proprietor  of  the  store  is  not  only 
a  merchant  and  dealer  in  the  products  of  the  skill  of  others,  but  is 
also  a  manufacturer  himself. 

Exhil)itions  of  a  more  elaborate  and  valuable  character  will  readily 
suggest  themselves  to  the  minds  of  many,  but  want  of  space  pre- 
vents any  further  hints  on  our  part.  It  must  be  clear,  however,  that 
displays  of  the  above  character  are  niore  in  kcejjing  with  the  ])rofes- 
sioiial  status  of  the  {)liarmacivSt  in  tlie  community  than  tlie  heteroge- 
neous and  often  vulgar  exhibitions  of  objects  usually  seen  in  druggists' 
show  windows. 

Shelving  and  Wall  Fixtures — The  character  of  the  permanent 
fixtures  of  the  store  has  much  to  do  with  the  comfort  {ind  convenience 
of  conducting  a  pharmacy.  The  selection  of  the  kind  of  wood  to  be 
used  will  depend  U])on  the  amount  of  light  in  the  stoin*,  the  location, 
and  the  climate.  Ifan!  wood  is  always  the  cheapest  in  tlu' end,  al- 
thimgli  the  most  e\|)eiisi\e  at  tirst.  if  the  room  is  exi)osed  to  a  great 
deal  (»f  light,  black  walnut  is  to  be  prefeiicd.  becaus*'  it  sh(»ws  dis- 
(•(tl(»ratiuns  less  than  any  other  hard  wood;  but  if  the  tone  of  the 
nxnn  is  dark,  a  more  clu'eiliil  api»eaiance  nuist  be  given  to  tin'  store, 
and  oak,  iush,  clierry,  or  mahogany  will  l>e  ju-eferable.  Oak  and  ash, 
however,  are  not  so  serviceabh*  as  the  others,  because  of  their  ten- 
dency to  show  stains.  The  wall  fixtures  generally  consist  of  a  long 
row  of  drawers  fonr  feet   high,  with   shelves  above   for  holding  the 
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ghop  bottles,  cans,  etc.,  on  one  side,  and  of  a  series  of  closets  below, 
with  shelves  having  glass  fronts  above,  for  the  other  side.  ]\Io8t 
crude  drugs  and  chemicals,  herbs,  etc.,  are  kept  in  wooden  drawers 
arranged  in  sections.  The  objections  to  wooden  drawers  for  this  pur- 
pose are  several.  If  the  drug  is  odorous,  like  valerian,  sassafras, 
asafetida,  etc.,  it  will  surely  communicate  its  peculiarities  to  its  less 
pronounced  neighbors,  like  arrowroot,  sodium  bicarlwnate,  etc. 
Again,  rats  and  mice  have  strong  likings  for  some  of  the  articles  of 
the  materia  medica,  and  a  wooden  drawer  offers  no  impediment  to 
their  sharp  teeth.  Japanned  and  lacquered  tin  or  tinned  copper  cans 
appropriately  labelled  have  come  into  use  as  substitutes,  and  when 
properly  made  are  perfectly  satisfactory.  Fig.  467  shows  a  can 
which  is  intended  to  take  the  place  of  a  drawer.  The  lid  is  so 
arranged  that  the  drawer  must  be  pulled  out  nearly  half  way  l)efore 
it  can  be  raised, — the  advantage  being  that  the  bad  habit  of  leaving 
the  drawers  partly  open,  thus  permitting  the  admission  of  foreign 
substances,  vermin,  etc.,  is  obviated,  there  being  but  two  possible 
positions  for  this  drawer  can, — one  with  the  lid  raised  and  the  mouth  of 
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Drawer  can 

the  can  wide  open, 
the  other  with  the 
lid  down  close.  A 
label  case  in  the  cor- 
ner of  the  can  is  the 
suggestion  of  Charles 
A.  Heinitsh,  of  Lan- 
caster. It  has  the 
merit  of  keeping  the 
label  for  each  drug  in 
its  appropriate  con- 
tainer. Instead  of 
the  unbroken  and 
monotonous  array  of 
drawers  so  frequently 
seen,  a  more  conve- 
nient arrangement, 
presenting   a   better 

appearance,  will  be  found  to  consist  in  alternating  the  sections  of 
drawers  or  drawer  cans  with  closets,  as  shown  in  Fig.  468.  These 
closets  should  be  used  for  ])ackages  and  articles  which  are  generally 
in  active  demand  and  which  must  be  dispensed  <|uickly.  In  this 
connection  it  may  be  stated  that  a  stock  of  small  i)ackages  of  reg- 
ular articles  of  the  materia  medica,  like  flowers  of  sulphur,  civam 
of  tartar,  sodium  bicarbonate,  in  the  quantities  frequently  demandetl 
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by  customers,  should  be  kept  in  a  box  or  compartment  of  the 
drawei-s  or  drawer  cans.  This  j)lau  jijreatly  facilitates  quick  dis- 
pensing, economizes  time  and  labor,  and  leads  the  assistant  to  make 
ueiit  packages,  by  training  him  in  that  duty  thoroughly  at  times 
when  he  is  not  otherwise  engaged.  If  there  is  not  room  in  the  proper 
receptacle  for  these  labelled  packages,  they  may  be  kept  in  glass 
furniture  jars  in  some  accessil)le  place. 

Fig.  408  also  illustrates  the  arrangement  of  two  sections  of  fixtures, 
one  for  bottles  and  the  other  for  cans.  Each  section  shoidd  be  inde- 
j)endent,  or  joined  to  its  neighbor  with  dowelpins,  so  that  at  any  time 
they  may  l)e  separated,  I'cari'anged,  if  nec<\ssary,  or  taken  down  en- 
tirely. The  design  shown  is  unpretentious,  and  intended  for  a  store 
doing  a  moderate  business.  If  the  fixtures  are  made  of  mahogany, 
oak,  or  walnut,  the  effect  is  much  better  than  if  soft  wood,  painted  or 
stained,  is  used.  It  will  be  observed  that  the  proportionate  height 
of  the  fixtures  is  such  that  a  short  ladder  is  necessary  to  reach  the  top 
row  of  bottles  and  cans.  This  arrangement  is  a  matter  of  necessity 
in  stores  located  in  large  cities  and  towns,  where  space  is  very  valu- 
able ;  but  whenever  it  can  be  avoided  it  is  desirable  that  it  should  be, 
and  if  the  shelves  are  carried  to  just  such  a  height  as  will  permit  the 
bottles  to  be  reached  without  using  a  ladder,  much  inconvenience  will 
be  obviated.  The  carelcvss  habit  of  pulling  out  a  drawer  as  a  step  to 
reach  a  bottle  on  an  upper  shelf  is  broken  up  by  the  use  of  the 
drawer  cans  and  closets,  as  shown  in  the  illustiation.  The  shallow 
drawers  above  these  are  not  intended  for  holding  drugs,  but  serve  to 
contain  small  articles  in  constant  demand,  likt^  cinners  hair  pencils, 
gelatin  pearls,  seidlitz  powders,  etc.  There  should  be  snlficient  dif- 
ference between  the  depth  of  the  shelves  for  the  bottles  and  cans  and 
that  of  the  closets  below  to  permit  a  counter  toj)  eight  inches  wide 
to  be  made  above  the  closets.  This  will  be  almost  indispensable,  as 
affording  a  placxi  for  retaining  packages  to  be  sent  out  and  of  tempo- 
rary lodgement  for  articles  received.  This  counter 
Firj.  409  should  be  cleared  and  all  articles  distributed  every 
^  morning  before  the  busy  hours  arrive. 

l<'ig.  4(>9  shows  one  of  these  shallow  drawers.  The 
lal>el  is  the  ])rincipal  feature.  It  was  de\  ised  by  the 
author  some  y<'ars  ago,  to  replace  the  labelled  drawer 
Shallow .irawii  ]>nlls  funiislicd  by  the  dealers  in  di'uggisls'  furniture, 
which  were  in  use  at  that  time  and  were  objection- 
able in  se\('ral  res)>ects.  Tiie  simplicity  and  durability  of  this  label 
are  its  prominent  ad\aiitages.  It  is  made  of  plate  glass,  with  bev- 
elled edges;  the  l);u-kground  is  of  i)nre  gohl  leaf,  and  the  lelt«M-s  are 
black  and  in  plain  Kgy])tian  style,  or  black  letter,  without  shading. 
They  ar<^  painted  upon  the  l)ack  of  the  glass,  and  covered  with  a  coat 
of  varnish.  The  glass  label  is  let  into  the  front  of  the  door  by  chis- 
elling out  a  ilepression,  as  deei)  as  the  glass  is  thick,  slightly  larger 
tlian  the  label.  The  back  of  the  glass  label  is  then  covered  with  a 
thick  paste  of  re«l  lead  in  l)oiI(>d  linseed  oil  and  ])res.sed  into  place, 
the  edges  being  finished  with  colored  i>ulfy.  The  lower  edge  of  tlie 
drawer  has  a  proj<'ction  which  serves  as  a  pull. 

Dispensing  Counter. — The  arrangement  (»f  the  dispensing  count<'r 
will  depend  ui)on  whether  it  is  to  serve  also  as  a  prescription  counter. 
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A  combination  counter  should  always  be  avoided,  if  possible,  as  the 
operations  in\'ol\(*d  in  ('oniitoundin^-  pres<'rii>tions  refpiii'e  the  closest 
attention,  and  should  always  be  ix'rfornied  where  the  greatest  free- 
dom from  interj'uption  can  he  seemed.  This  can  never  be  liad  V)e- 
hind  the  dispensing  eountei-.  The  ])lans  sliown  on  page  \(HiU  do  not, 
therefore,  eml)raee  a  (-(jmbined  disj)ensing  and  prescription  counter  ; 
but,  if  one  is  al>solutely  necessary,  the  main  features  of  each  can  be 
easily  merged  into  one.  Tlie  top  of  the  dispensing  counter  should 
be  of  marl)h;  or  hard  wood.  Where  space  is  valual)le,  the  top  of  the 
front  ol'  the  counter  may  overhang  four  inches,  and  loom  thus  be 
obtained  for  a  row  of  shelving  covered  Avith  glass  do(»rs.  These  are 
shown  also  in  front  of  th(!  i)rescri})tion  countei-  fse<'  Fig.  470).  If 
the  shelves  are  filled  with  attractive  obj<'cts,  particularly  with  sp<'cial 
preparations  made  l)y  the  pi()])iietoi",  they  serve  the  excellent  pur- 
pose of  keeping  them  continually  before  the  eye  of  those  who  fi-e- 
quent  the  store,  and  they  may  justly  be  called  '^silent  salesmen." 
If  a  triangular  bavse  four  inches  high  is  placed  at  the  bottom,  no  dan- 
ger need  be  apprehended  of  customers  breaking  the  gla.ss.  The  case 
which  was  in  the  author's  possession  was  in  daih^  use  for  ten  years 
without  a  single  fiacture  occurring  through  the  careles.sness  of  a  cus- 
tomer. The  glass  should  be  one-eighth-inch  i)late.  If  space  is  not 
particularly  valuable,  the  counter  front  may  be  embellished  with  pi- 
lasters or  panels,  according  to  the  taste  of  the  owner,  and  the  prep- 
arations shown  in  glass  cases.  A  hardwood  counter  will,  however, 
prove  to  be  much  tlie  cheaper  in  the  end,  as  the  front  is  sulyected  to 
a  great  deal  of  wear  and  tear,  and  will  require  frequent  painting  if 
made  of  soft  wood  ;  the  top  of  the  counter  may  be  sometimes  filled 
with  melted  paiafTin  an<l  rul)bed,  this  will  give  a  more  durable 
surface  than  ])aint.  The  back  of  the  counter  should  be  utilized  for 
containing  drawers  for  heavy,  unsightly  goods,  sui)i)lies  of  ])aper, 
corks,  twine,  sponges,  glue,  sand  ])aper,  plaster,  labels  for  articles 
to  be  dispensed,  etc.  A  sink  at  one  end  Mill  often  prove  a  conv<'ni- 
ence.  It  will,  indeed,  be  necessary  if  soda  water  is  dispensed  at  this 
counter. 

Store  Furniture. — This  term  generally  denotes  the  containers  used 
to  hold  the  medicinal  substances  which  arc  to  be  dispensed.  The 
furniture  may  consist  of  wide  mouth  or  vSalt  mouth  bottles,  wooden 
drawers,  di-awer  cans,  and  cans  oi-  counter  urns,  for  the  solid  articles 
of  tlu^  materia  medica,  while  the  liijuids  are  universally  disp«Mised 
from  bottles  and  cans.  The  furnitni-e  other  than  that  made  from 
glass  has  been  ali'ea<ly  considered  undei-  th«'  head  of  li.xtnres.  The 
subject  of  the  selection  of  the  glassware  in  such  si:'i's  and  shapes  as 
shall  be  adapted  to  tlie  wants  of  the  store  is  an  imjiortant  one.  V«'ry 
little  assistaiic<',  however,  can  be  rendered  in  a  work  of  this  kind,  be- 
cause a  list  suitable  for  a  store  in  one  location  would  be  useless  for 
one  ditfc^renlly  situated.  Practice  has  Ixhmi  materially  modified  of 
late  years,  ])articularly  in  arranging  the  .sizes  of  the  shoj)  bottles  for 
liquids.  Foinierly,  when  tinctures  were  made  by  maceration,  gallon, 
two  gallon,  and  e\'en  three  gallon  bottles  were  to  be  se«'n  upon  the 
lowest  shelf,  but  now  it  is  rare  t(»  see  larger  than  half  gallon  bottles  : 
indeed,  there  seems  to  ])e  very  little  necessity  for  bottles  larger  than 
quart.     The  slock  of  liquid  preparations  being  generally  k«'pt  in  the 
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cellar,  tlu'  shop  bottles  are  easily  replenished  from  time  to  time  as 
need  arises.  In  selecting  the  sizes  for  the  containers,  whether  of 
glass,  tinned  iron,  or  wood,  the  space  to  be  devoted  to  them  should 
first  be  decided  upon,  and  then  the  number  of  bottles,  cans,  or  draw- 
ers to  occupy  the  space  is  easily  determined.  Having  ascertained  the 
number  reipiired  of  each,  the  selection  of  the  proper  sized  receptacle 
for  each  article  should  next  claim  attention.  The  following  points 
may  serve  ;us  a  guide  in  selecting  the  kind  of  container  : 

1.  Solid  substances  which  are  subject  to  i»J"''!/  %  f^'pomrc  to  light 
should  not  be  placed  in  glass,  like  salts  of  the  alkaloids,  scaled  iron 
saltvS,  powdered  savin,  digitalis  leaves,  etc.  2.  Odorous  drugs,  like 
hedeoma,  asafetida,  valerian,  serpentaria,  etc.,  should  not  be  placed 
in  wooden  drawers,  but  should  be  put  into  the  shop  cans.  3.  Volatile 
oils  should  not  be  placed  in  the  pharmacist's  shop  furniture  at  all. 
Small  (luantities  only  are  dispensed,  and  the  oils  should  be  kept  in 
small  aml>er  glass  bottles,  away  from  exposure  to  light,  preferably  in 
a  close  closet.  4.  Corrosive  or  deliquescent  salts  should  not  be  placed 
in  tinned  iron  cans.     Glass  vessels  are  i^roperly  used  for  these. 

Glass  Furniture — Shop  bottles  are  generally  of  four  kinds, — idde 
movth  or  salt  mouth,  tincture  or  narroio  mouth,  syrupy  and  oil  bottles. 


Fig    470 
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Amber  and  blue  glass  are  sometimes  used, — the  former  for  substances 
which  are  injured  by  light,  the  latter  for  very  active  poisons.  Figs. 
470  and  471  show  cuts  of  the  wide  mouth  and  narrow  mouth  shop 
bottles  supplied  by  the  AVhitall  Tatum  Company,  of  Philadelphia. 
A  (liflereiice  of  opinion  exists  among  i)harma<'ists  as  to  the  advantage 
of  fitting  out  witii  l»(>ttl<>s  of  extra  heavy  glass  or  with  those  of  ordi- 
nary wi'ight.  A  certain  nninb<'i-  have  to  ]>e  r<'])laced  every  year 
through  l»ie;ikage  from  careless  handling,  but  it  would  seem  to  be 
most  «'eonoinie;il  to  select  the  extra  heavy  bottles  tor  li(|uids,  not- 
withstanding that  the  perc<Mitage  of  loss  is  great<'r  with  tliese  when 
the  pra<'tice  of  suddenly  jjouring  hot  liquids  itito  them  is  indulged  in. 
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The  oil  bottle  (see  Fig.  472)  has  a  cap,  whicn  protects  the  liquid 
from  dust ;  the  neck  of  tlie  bottle  is  stoi)pered  by  a  tube  which  has  a 
liljj  while  the  base  of  tlie  tube  is  grooved  on  one  side,  to  permit  the 
oil  adhering  to  it  to  flow  back  into  the  bottle. 

The  synqj  bottle  (see  Fig.  473)  does  not  ha\'e  a  ground,  close  fitting 
stopper  as  do  the  other  bottles  holding  liquids,  but  the  stopjjcr  is  pur- 


FiG.  474 


posely  made  to  enter  the  neck  loosely  ;  the 


Laet  drop 
effect 


liihiiluttU  bottle 


flat  lower  surface  of  the  stopper  lies  in  con 
tact  with  the  upper  surface  of  the  lip  of  tlie 
bottle,  and  this  forms  a  sufdciently  tight 
connection  to  prevent  loss  by  evaporation, 
exclude  dust,  and  obviate  the  great  incon- 
venience and  loss  of  time  which  frequently 
occur  when  the  ground  glass  stopper  of  the 
syrup  bottle  is  found  tightly  cemented  in 
the  neck  and  a  restive  customer  is  waiting. 
The  loose  stoppered  syrup  bottle  may  at  such 
times  be  justly  regarded  as  a  moral  help, 
leaving  no  excuse  for  the  use  of 
smothered,  but  none  the  less  intense,  expres- 
sions of  internal  feeling.  In  dispensing  the 
liquid,  care  should  be  tak^u  to  pour  from  the 
bottle  with  the  label  uppermost,  so  as  to  avoid 
soiling  the  label.  The  habit  should  be  culti- 
vated of  catching  the  last  drop  from  the  lip  on  the  end  of  the  stopper, 
to  prevent  its  trickling  down  the  side  of  the  bottle.  If  this  is  not 
done,  a  syrup  bottle  may  jiresent  the  ai)peaiance  shown  in  Fig.  474. 
Fig.  475  is  a  tubulated  or  aspii'ator  bottle.  It  has  a  glass  tap 
joined  to  the  bottle  by  grinding.  This  is  held  in  its  i)lace  securely  by 
a  metal  screw  collar.  The  contents  come  only  into  contact  with  glass, 
and  thus  contamination  is  i)revented.  It  may  be  used  for  holding 
infusions  after  sterilization,  the  glass  stopper  in  this  case  being  re- 
placed by  a  tuft  of  purified  cotton  (see  page  329).  It  may  also  be 
used  in  connection  with  the  rapid  filtering  apparatus  (see  Fig.  323). 
In  j)hieing  the  bottles  upon  the  shelves,  an  alphabetical  arrange- 
ment is  undoubtedly  the  best.  It  is  well,  howevei-,  to  group  the 
strong  acids  in  ^ne  place,  and  the  very  poisonous  licpiids 
in  another.  The  labelling  should  be  distinct  and  easily 
read,  and  the  abbreviations  not  so  short  as  to  allow  of  any 
misunderstanding.  There  should  be  no  shading  of  the 
letters.  The  plain  black  Egyptian  letter  on  a  i^lain  gold 
ground  is  the  best  on  this  account,  while  the  combined 
elfect  in  a  row  of  bottles  so  labelled  is  richer  than  wiiere 
some  obscure  or  com])osite  style  of  label  is  adopted.  Tlie 
glass  or  mica  label  is  univers:dly  used  now  for  bottles. — 
being  cemented  on  with  a  mixture  consisting  of  three])arls 
of  rosin  and  one  ])ai-t  of  w:ix,- — i>ai)er  labels  having  almost 
gone  out  of  use.  These  ghtss  labels  are  subjeel  to  the  dis- 
advantage of  being  easily  cracked  and  chi])ped,  but  they 
can  be  replaced  so  cheaj^ly  that  this  cannot  be  considered  a  serious 
objection.  The  recessed  lalu'l  has  an  adxantage  in  this  resp«'ct,  the 
octagonal   depression   in   the  bottle  enabling   the   gUuss    label  to  be 
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•vmontt^d  in  its  j^lacc  without  exposing  the  edges,  thus  giving  it  pro- 
tection. Fig.  47()  shows  a  ])i'oiile  view  of  this  label,  and  Fig.  471  a 
front  view  of  an  oblong  lal)el  similarly  recessed. 

The  following  directions  for  attaching  the  glass  labels  ai'e  furnished 
by  the  Whitall  Tatuni  Company  : 

Cement. — To  one  part  of  best  yellow  wax  add  three  parts  of  rosin  ,• 
melt  together  in  an  oj^eu  pan  or  kettle,  with  a  gentle  heat,  to  the  con- 
sistence of  syrup. 

DireetioHs. — Place  the  bottle  on  a  table  in  a  nearly  horizontal  posi- 
tion in  front  of  you  ;  the  bottle  must  be  i)erfectly  free  from  moisture. 

Pour  the  cement  on  the  hol- 
low side  of  the  label  with  a 
spoon  ;  then  apply  the  label 
to  the  bottle  witli  a  gentle 
pressure.  While  the  cement 
is  soft,  run  the  point  of  a 
knife  around  the  label,  so  as 
to  form  a  groove  in  the  ce- 
ment. This  will  save  labor 
in  chipping  off  the  cement. 
The  cement  will  harden  in 
about  ten  minutes,  when, 
with  a  putty  knife  such  as 
glaziers  use,  the  surplus  is  to 
be  ri'moved.  Clean  the  bottle 
and  label  with  a  little  kero- 
sene oil,  and  wipe  oiT  with  a 
damp  towel. 

Fig.  477  shows  a  method  of  syst/ematically  storing  little  od<l  pack- 
ages which  ai'e  troublesome  to  place.  This  is  a  modilii  ation  of  the 
plan  first  seen  by  the  author  in  Samuel  A.  I).  kSheppaid's  store  in 
Boston.  A  section  back  of  the  prescription  counter  is  chosen,  and  a 
number  of  small  drawers  are  arranged  to  hold  live  or  six  bottles  in  an 
upright  position.  Fig.  478  shows  an  enlarged  view  of  one  of  these 
drawers.  A  poition  of  one  of  the  sides  and  of  the  back  is  cut  away, 
to  facilitate  the  handling  of  the  bottles.  The  fronts  of  the  drawers 
are  of  hard  wood,  and  the  drawei's  are  numbered  di^inctly  and  con- 
secutively, lijxtn  the  side  of  the  section  an  index 
to  the;  contents  of  the  drawers  is  jjlaced.  This 
consists  of  a  com])lete  alphabetical  list  of  all  the 
odd  packages  in  the  section,  and  oi)posit<'  each 
article  is  i)la<'ed  th«^  inimber  of  th«'  drawei-  in 
which  it  is  contained.  Jn  i)ractice,  the  bottlers 
which  are  in  fre<|uent  reipiest  an;  easily  found, 
after  once  being  located,  without  referring  to  the 
imlex.  Tlie  a«lvantag<'s  of  this  metliod  are  plain. 
Pill  bottles,  lare  cln-mical  salts,  odd  sI/imI  ])ack- 
agrs  which  <'annot  \)v  easily  disposed  of.  are 
arranged  so  that  they  can  be  (piickly  lonnd.  while  they  are  i)rotect<'d 
fnnn  tin-  elVrcts  of  ligjit.  dust,  and  air. 

The  F^rescription  Counter.  This  will  jtrobably  re(piire  more  care 
and  tliought  to  .secure  the  most  advantageoiLS  arrangement  than  any 
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Prescription  counter,  front  view 


other  feature  of  the  store.  Good  lij^lit  and  a  convenient  wat<-r  supply 
are  absolute  essentials.  A  eoine?-  location  will  j;«Mi(M'ally  allord  a  si<le 
window,  from  which  ])hMity  of  lij;ht  IVoni  the  side  aiul  back  may  be 
had,  wliile  the  sink  sliould  be  close  at  hand.  The  count<'i'  should  Ik; 
of  tlie  sanu;  uuiterial — hard  wood — ;us  the  iixtui'es  ;  or,  if  hard  wood 
has  not  been  used  for  the  fixtures,  the  counter  top  at  least  siiould  be 
of  walnut,  mahogany,  oak,  ash,  or  cherry. 

Fig.  479  shows  the  front  of  a  prescription  counter  formerly  used  by 
the  author.  The  upper  jjortiou  is  divided  into  three  sjiaces,  the  mid- 
dle one  of  which  is 
covered  with  a  single 
sheet  of  ])late  glaws, 
while  the  other  two 
are  occui)ied  by  plate 
mirrors;  the  lower 
portion  is  divided 
into  closets,  which 
are  protected  by  glass 
doors,  and  suitable 
articles  are  displayed 
on  the  shelves  in  the 
closets ;  these,  like 
the  closets  under  the 
disj)eusing  counter, 
are  very  useful  as 
receptacles  for  many 
small  articles  which  are  attractive  to  persons  who  are  waiting  for  pre- 
scriptions. 

The  arrangement  of  the  back  of  the  prescription  counter  is  probal)ly 
of  more  imi)ortance  than  that  of  any  othei-  part  of  the  fixtures.  The 
fact  that  the  customer  rarely  sees  this  part  of  the  store  is  one  of  tlu- 
reasons  why  it  should  not  be  neglected.     The  best  reason  for  devoting 

thought  and  care  to  phui- 
niug  the  arrangement  of 
the  prescription  counter 
is  that  here,  more  than 
in  any  other  place,  the 
fate  of  a  human  life  is 
often  decided.  Hence 
system,  order,  and  clean- 
liness should  be  the 
guiding  rule.  Fig.  480 
shows  the  back  view  of 
the  i)rescrii>tion  counter. 
The  upper  p(utit)n  pre- 
sents a  series  of  open 
shi'lves,  containing  rows 
of  jiipanned  tin  cans, 
uniform  in  color  and  in  styh'  of  label  with  I  he  sin*])  cans.  The  lower 
shelf,  in  each  section,  is  (ievot<'d  t<»  the  Nohitilc  oils.  These  ari'  "on- 
tained  in  glass  stoppered  bottles,  which  are  placed  in  the  cans  ;  or.  if 
preferred,  the  original  bottles  in  which  the  oils  are  bought  are  placed 
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in  the  cans.  The  oils  are  thus  protected  from  light,  air,  and  dust, 
and  in  the  latter  case  the  label  of  the  dealer  is  constantly  before  the 
dispenser,  and  the  quality  of  the  oil  under  surveillance.  The  second, 
third,  and  fourth  rows  are  used  to  hold  the  chemicals  and  dry  phar- 
maceutical non-poisonous  products  which  are  constantly 
in  use.  In  compounding  prescriptions,  some  of  these 
cans  are  filled  directly  from  the  larger  shop 
bottles,  and  the  substance,  if  without  action 
on  the  tin,  is  not  lirst  put  into  smaller 
bottles,  but  is  placed  at  once  in  the  can. 
Substances  like  sodium  bromide,  hydrated 
chloral,  potiussium  citrate,  etc.,  are  placed 
in  bottles,  and  these  then  put  into  the 
proper  tin  cans.  Fig.  481  shoMS  one  of 
these  cans.  The  upi^er  row  is  devoted  to 
extracts,  these  being  contained  in  jars,  as 
shown  in  Fig.  482.  The  cans  should  be 
thoroughly  japanned,  and  the  label  may  be 
painted  in  large,  black,  distinct  letters  upon 
a  gold  ground.  The  substances  should  be 
arranged  alphabetically,  so  that  th(\y  can  be 
readily  found  when  wanted.  This  arrange- 
ment enables  the  dispenser  to  exclude  the 
light,  air,  and  dust  from  the  substances,  and 
to  use  the  oi-iginal  bottles  in  which  the  manufacturer  has  sold  the 
chemical,  thus  enabling  their  product  to  be  at  once  identiticd,  l)esi(les 
lessening  the  danger  of  errors  ;  while  another  advantage  is  that 
the  unsightly  display  of  bottles  of  all  sizes  and  shapes  containing 
chemicals,  with  the  labels  more  or  less  worn,  soiled,  and  fly  specked, 

is  avoided.  The  poisons,  alka- 
loids, and  very  powerful  substances 
should  be  kept  in  a  separate  closet, 
and  the  bottles  marked  Avith  a  poison 
mark  ;  for,  although  the  pharmacist 
should  early  learn  to  place  no  abso- 
lute dependence  ujion  any  sprrial 
si/sfnn  of  ju'cventing  ern^rs,  but 
always  to  realize  that  constant, 
unrrniitting  vigilance  is  the  oidy 
safeguard,  the  adoi)tion  of  some  ex- 
jxMlicut  which  will  aid  in  calling 
attention  to  ])oisonoua  compouuds 
serves  to  impress  upon  all,  ])arti<'U- 
lai-ly  the  junior  assistauts,  the  fact 
that  safety  can  be  secured  only  at  the; 
exjx'iise  of  the  most  scruj)u]ous  care. 
Fig.  1S;{  shows  Ilolbe's  ])oisou  closet. 
The  arrangement  shows  three  closets  in  one.  To  each  is  assigned 
sei)arate  a|)paratiis  with  lock  and  key. 

The  top  of  the  jjrescript ion  count<'r  should  l)e  made  of  hard  wood, 
and  he  at  least  one  and  one-half  inches  thick  if  durability  is  desired. 
The  slides  shown  just  under  the  edge  of  the  counter  are  very  conve- 
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nient.  They  can  be  relied  upon,  when  they  are  pulled  out,  in  an 
emergency,  to  double  the  capacity  of  the  counter.  One  of  the  slides 
may  have  a  sheet  of  ground  glass  set  into  it  by  chiselling  out  sufh- 
cient  of  the  wood  on  the  face  to  allow  the  ghiss  to  be  set  in  tiush 
with  the  surface  of  the  slide  upon  a  bed  of  label  cement  (three  partvS 
rosin  and  one  i)art  yellow  wax).  This  forms 
a  convenient  ointment  slab,  particularly  for  ^'*^'-  "^'^ 

making  uj)  a  rather  large  quantity  of  oint- 
ment. It  is  easily  cleaned  and  kept  in  order. 
Two  of  the  slides  should  be  approjiriated  to 
folding  powdei'S  and  kept  exclusively  for 
this  purpose,  and  one  reserved  for  holding 

the  pill  machine  when  in  use,  while  one  may  ^^^^  forhoTdiug  morta,, 
have  three  circular  bevelled  holes  of  different 
diameters  cut  through  upon  the  front  of  the  slide.  If  a  stiip  equal 
in  width  to  one-half  the  diameter  of  these  holes  is  sawed  out,  as 
shown  in  Fig.  484,  and  then  connected  by  two  screw  bolts  which 
project  entirely  through  the  strip,  it  will  be  possible,  by  attaching 
thumb  screws  to  the  ends  of  the  bolts,  to  clamp  the  mortar  securely. 
The  holes  should  be  wider  in  diameter  at  the  bottom  than  at  the  top, 
so  that  the  "bite"  of  the  clamp  will  be  stronger  when  the  mortar  is 
securely  clanii)ed.  It  is  useful  in  working  tough  pill  masses,  or  in 
making  emulsions  quickly;  The  drawers  in  the  counter  are  appi-o- 
priated  to  various  purposes.  Those  on  the  left  are  partitioned  off, 
and  contain  jiill,  powder,  and  suppository  boxes,  each  in  its  proper 
division.  Ointment  jars  of  various  sizes  occui^y  another  set  in  the 
next  row  ;  the  top  drawer  and  the  one  immediately  below  it  contain 
the  pill  machines  ;  lozenge  cutters,  cachet .  machines,  suppository 
moulds,  etc.,  are  in  another  drawer,  spatulas,  stirring  rods,  etc.,  in 
still  another.  Prescription  bottles  of  all  sizes  (cleaned  and  dried, 
and,  if  preferred,  corked)  are  in  the  next  section,  while  cut  labels, 
capping  paper,  scissors,  and  corks,  in  partitioned  drawers,  find 
places  in  the  succeeding  row.  One  of  the  upper  drawers  in  the 
middle  of  the  counter  should  be  set  apart  for  towels,  while  the  open 
space  below  is  convenient  for  holding  the  box  to  collect  the  scraps  of 
paper  and  light  wavSte  which  accumulate  during  the  day.  The  closets 
hold  the  moitai'S  and  pestles,  ointment  slabs,  etc. 

Arrangement  of  Laboratory  and  Cellar. — The  suggestions  that 
are  to  be  made  upon  the  above  subject  must  necessarily  be  of  a  very 
general  character,  as  the  circumstances  of  pharmacists  vary  greatly. 
The  apparatus  employed  in  the  making  of  the  various  i)reparations 
has  been  already  considered  under  the  heads  devoted  to  the  subjects, 
hence  the  general  arrangement  must  now  receive  attention. 

The  Laboratory. — Tliis  very  im])oitant  room  in  the  pharmacy 
should  be  fitted  with  every  facility  for  carrying  on  the  various  opera- 
tions required,  with  ease,  rapidity,  and  <-onifort.  In  most  establish- 
ments but  one  room  is  available  for  this  ])nrpose.  and  this  directly  in 
the  rear  of  the  dipensing  room.  The  mannlacturiiig  i>harmacist,  who 
makes  preparations  on  the  large  scale,  is  com  polled  \o  devote  much 
time  and  thought  to  the  most  advantageous  arrangement  of  sj)ace,  and 
he  generally  selects  a  location  in  an  unfrequented  portion  of  the  town 
or  city,  oi-  in  the  suburbs,  wliere  proi)erty  is  cheaper  and  railway 
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facilities  are  abuudaut,  while  the  retail  pharmacist  is  fortunate  indeed 
if  he  can  set  apart  a  special  room  on  the  lirst  floor  adjoinin<^  the  dis- 
pensing;^ room  for  a  laboratory.  The  essential  features  of  this  room 
are  a  *;ood  lii^ht,  an  nnfailinj;  sui)i)ly  of  cold  and  hot  water,  a  good  flue 
for  carrying-  olf  vapors,  and  sutlicient  room  for  counters,  closets, 
shelving,  etc. 

If  steam  can  be  introduced,  so  that  steam  kettles,  evaporators,  etc., 
can  be  used,  it  will  be  a  great  convenience.  The  boiler  may  be  most 
suitably  located  upon  the  first  floor  or  in  the  cellar.  In  those  cases 
wliere  the  space  for  a  permanent  boiler  cannot  be  spared,  Prof.  Patch's 
small  steam  boiler  may  be  used.  This  will  permit  the  use  of  steam 
without  requiring  much  room,  and,  when  an  operation  is  concluded, 
the  expense  of  keeping  up  the  fire,  as  is  the  ca.se  in  the  use  of  coal, 
will  be  saved.  A  drying  closet  (Fig.  219)  for  desiccating  drugs, 
lierbs,  lozenges,  etc.,  on  trays,  is  preferably  located  here,  while  fur- 
naces, g;us  stoves,  etc.,  must  be  suitably  ])laced.  Closets,  arianged  to 
hold  stills,  condensers,  dishes,  kettles,  funnels,  measures,  etc.,  must 
be  provided,  while  working  counters,  having  either  wooden  tops  cov- 
ered with  sheet  lead,  or  slate  tops,  must  be  arranged  so  as  to  obtain 
the  greatest  luimber  of  advantages.  Care  should  be  exercised  to  have 
the  floor,  whether  of  stone  or  of  brick,  laid  in  cement,  and  slant 
gradually,  so  that  when  it  is  ^vashed  the  water  will  naturally  run 
toward  the  waste  pipe,  which  should  b(;  located  in  one  corner.  If  a 
stone  or  brick  floor  is  inadmissible,  an  ordinary  board  floor,  covered 
with  sheet  zinc  in  those  portions  likely  to  become  wet,  can  be  made 
to  answer.     The  following  illustrations  will  serve  to  give  some  idea 

Fig.  485 


Laboratory,  northern  tide 


of  the  genenil  plan  of  a  pharmacisf's  small  working  laboratory.  The 
special  apparatus  is,  ofcouise,  not  fignied,  as  it  would  int<'rlere  with 
the  view  of  the  general  arrangement   of  the  countei-s,   etc.     For  a 
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detailed  description  of  the  apparatus  the  reader  is  referred  to  the 
illustrations  in  the  previous  chapters  and  to  the  descriptions  of  the 
various  processes  of  operative  pharmacy. 

The  illustrations  represent  the  counter  and  apparatus  foi-  the  four 
sides  of  the  room.  Fig.  485  represents  the  northern  side.  This  is 
devoted  to  the  larger  operations  of  evapoi-ation,  distillation,  etc.  Tlie 
steam  boiler,  copper  kettles,  still,  sink,  etc.,  being  here,  a  steam  pipe 
fi'om  the  boiler  may  be  run  into  the  store  for  heating  jiurposes  or  to 
supply  steam  for  small  kettles,  water  baths,  etc.,  there.  Fig.  48G 
represents  the  ea.stern  side,  the  most  prominent  object  being  a  work 
table,  with  gas  and  steam  attachments.     The  retort  stand,  shown  iu 

Fig.  486 
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Fig.  187  may  be  used  iu  either  of  the  three  holes  in  the  counter,  or  it 
may  be  unscrewed  and  i)ut  away  in  pieces.  Four  large  drawers  and 
slides  are  seen  in  this  counter.  An  adjustable  vise  might  occupy 
space  at  one  end,  and  at  least  one  of  the  drawers  should  be  set  apart 
for  tools  of  general  utility,  as  hatchet,  hammer,  saw,  plane,  chisel, 
etc.  The  other  drawers  may  contain  corks,  bladder,  twine,  spatulas, 
scoops,  glass  tubing,  coi-k  cutters,  etc.,  and  other  articles  emidoyed  in 
flask  operations,  small  distillations,  etc.,  since  this  counter  will  be 
used  for  pur])oses  of  tliis  kind.  Fig.  487  is  the  counter,  with  a  sheet 
lead  top,  used  for  chemical  Mork,  testing,  etc.  It  should  be  on  the 
south  side,  so  that  tlu;  northein  light  shall  fall  diiectly  ui)on  it.  A 
small  sink  at  one  end  will  be  a  con\'enience.  Appropriate  draweis, 
slides,  and  a  closet  for  holding  chemical  apparatus  are  also  i>rovided. 
Fig.  488  represents  the  ]iharmaceutical  counter,  with  the  percolating 
stand  (see  Fig.  415)  alKne  it  ;  two  large  closets  to  hold  the  i>ercolatoi-s 
when  not  in  use,  and  six  drawers,  with  slides,  will  complete  the 
arrangement  of  this  counter. 

The  Cellar. — This  usually  neglected  locality  should  receive  as  much 
attention  as  the  more  favored  portions  of  the  store.  It  should  be 
placed  in  chai-gi^  of  one  or  more  of  the  assistantvS,  and  the  res])onsi- 
bility  for  keeping  it  in  good  oi-der  definitely  fixed.  Cood  light  is 
generally  dillicult  to  obtain,  and  care  is  necessjiry  in  the  u.se  of  gjis 
lights,  lanterns,  etc.  The  floor  should  be  of  cement,  stone,  or  brick, 
and,  above  all,  the  cellar  should  be  thoroughly  di-ained.  Good  fa<'il- 
ities  for  lowering  and  hauling  heavy  boxes,  barrels,  and  i)ackag»'S 
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should  be  provided,  while  the  stock  of  prescription  bottles  should  be 
kept  iu  covered  bius  arrauged  ou  deep  shelves,  the  doore  beiug  hiuged 
from  below,  and  each  biu  beiug  distinctly  labelled  with  the  size  of 
the  Iwttles  contained  iu  it.  In  most  stores  the  heating  apparatus, 
whether  it  be  a  furnace  or  a  portable  heater,  is  located  in  the  cellar  ; 
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Laboratory,  southern  side 


and  the  position  of  the  heater  in  the  cellar  will  largely  determine  the 
proper  arrangement  of  the  stock  which  is  kept  there.  Undoubtedly 
the  most  useful  feature  about  the  cellar  of  a  iiharmacy  is  the  fiict  that 
it  affords  a  suitable  place  for  keeping  surplus  stock,  heavy  or  bulky 
articles,  and  those  which  are  perishable  if  exposed  to  heat,  light,  or 
the  too  dry  atmosi)here  of  the  upper  rooms. 

The  stock  of  mineral  waters,  or  of  liquids  which  are  capable  of 
freezing,  should  Im-  kept  near  enough  to  the  heater  to  prevent  an  acci- 
dent arising  from  too  low  a  temix'iatuie  in  winter,  while  ointments, 
cerates,  volatile  oils,  ethereal  and  alcoholic  li([uids,  etc.,  should  be 
placed  in  the  cooler  portions  of  the  cellar.  If  a  fire  proof  vault 
made  of  stone  or  l)rick  can  be  piovi(le<l,  it  will  be  found  a  great  con- 
venience for  keeping  the  latter  class  of  j)repa  rat  ions.  The  capabilities 
of  the  cellar  should  1m*  made  an  object  of  study,  and  a  ])articularly 
cfMiI  spot  should  b»'  sclrctcd  in  which  to  kce})  tin*  ointments.  If  this 
slicjuld  hii|»i»«'n  to  be  in  an  ini'onvenicnt  i)la('e,  or  too  far  away  from 
the  steps  lt';i<ling  fit>m  the  store,  one  of  the  stock  chxsets  in  the  store 
may  be  con\cilcd  into  a  dumb  waiti'r  and  lowered  into  a  pit  dug  in 
the  c«'llar.  When  an  ointment  is  needed,  the  dumb  waiter  can  be 
e^usily  hauled  uj),  secured,  and,  after  the  object  is  accomplished,  low- 
ered into  the  cooler  atmos])here. 

The  carboys  containing  Mcids,  ete.,  are  generally  regarded  as  cum- 
bersome and  unwieldy  objectH.     They  may  ])e  stored  on  skids  in  the 
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least  valuable  portion  of  the  cellar.     The  method  of  pouring  from 
a  carboy  is  by  the  use  of  Stevenson's  carboy  rocker  (see  Fig.  441). 

Demijohns  may  be  protected  from  breakage  and  are  con\  eniently 
used  in  the  ceUar  if  crated,  or  Banker's  tilting  demijohns  may  be 
used  (see  Fig.  489). 

The  custom  of  dispensing  carbonated  beverages  has  an  advantage 
which  is  frequently  overlooked —namely,  the  fact  that  the  fountains 
are  efficient  fire  extinguishers.  A  line  of  gas  pipe  extending  the 
whole  length  of  the  cellar,  with  suitable  outletvS,  would  not  \^e  an  ex- 
pensive investment,  and  yet  in  case  of  fire  in  the  cellar  it  would  be 
easy  to  form  an  attachment  with  a  fountain  of  "soda-water  and 
thus  convey  a  stream  to  the  locality  of  tlie  fire.  The  small  portable 
steel  fountains  now  in  use  would  in  many  cases  dp  away  with  the 
necessity  for  the  length  of  gas  pipe,  for  they  could  be  dragged  to  the 
fire,  and  their  contents  would  prove  very  eflective  if  used  in  time. 

One  rule  should  be  rigidly  insisted  upon  in  the  care  of  the  stock  in 
the  cellar,  and  that  is  that  when  a  box  of  empty  bottles  or  nim^ral 
water,  or  any  boxed  package,  is  opened,  the  contents  should  be  dis- 
tributed to  the  bins  or  places  assigned  for  them,  and  the  empty  box 
and  litter  immediately  removed. 

Dampness  and  mould,  which  are  generally  so  destructive  to  the 
stock  kept  in  the  ceUar,  may  be  avoided  by  ventilation.     A  change 


Fig.  488 


^ 


Laboratory,  weH^'rii  nide 


of  air  can  always  be  secured  bv  opening  windows  in  the  opposite-  ends 
of  the  cellar,  and  the  musty  odors  so  fre<iuently  noticed  will  rapidly 
disappear  if  attention  is  paid  to  ventilation. 

The  stock  of  li(|uids  is  usually  kept  in  demijohns  and  large  green- 
glass  bottles.  TIh'sc  should  be  arranged  on  shelves,  the  larger  pack- 
ages on  the  lower  shelves.  The  wooden  covered  glass  demijohns  and 
tinned  iron  cans,  known  as  transportation  cans  and  demijohns,  are 
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very  useful  iu  thisconuectiou  (see  Figs.  4S0  uud  490).  Great  care 
must  he  taken^  however,  in  the  use  of  tinned  iron  cans  for  pharmaceutical 
liquids.  It  is  not  safe  to  store  acid,  alkaline,  or  corrosive  liquids  iu 
them,  nor    those  coutaiuiug   tannin,   on   account  of  their   injurious 

action  on  the  tinned 
iron.  Tlie  safest  plan 
is  to  limit  the  use  of 
cans  to  oils,  glycerin, 
alcoliol,  and  fatty  bod- 
ies, Avliich  contain  noth- 
iiig  capable  of  acting 
on  the  tinned  iron. 
The  large  containers 
should  be  labelled  in 
two  ways.  The  official 
name  shoid<l  be  sten- 
cilh'<l  ])lainly  upon  the 
wooden  side  M'hich  is  most  ])rominent, 
and  iu  addition  there  should  be  a  tag 
properly  labelled  and  tied  to  the  han- 
dle ;  upon  the  reverse  si<le  of  this  tag  the  date  showing  when  the  con- 
tents were  made,  with  any  other  useful  notes  or  data,  should  be  placed. 
The  half-gallon  and  smaller  .stock  bottles  should  be  labelled  distinctly 
with  large  lettei'S.  A  serviceable  label  is  made  l>y  using  heavy  manilla 
paper,  and  instead  of  an  ordinary  pen  a  camel's  hair  brush  or  a  piece 
of  pine  wood- wliitth'd  to  a  fiat,  stub  point  like  a  German  text  peu, 
dipped  into  l)lack  asphalt  varnish,  may  l)e  used  to  make  the  letters. 

In  conchiding  this  chapter,  the  following  i-ules  for  drug  ck'rks  are 
api>ended,  they  were  formulated  by  J.  B.  Moore,  of  Philadelphia,  a 
pharnuicist  of  large  experience  and  worthy  attainments. 

RULES  FOR   DRUG  CLERKS* 

Pharmacists  who  desire  to  become  good  and  successful  business 
men  shouhl  always  be  on  the  alert,  wide-awake,  and  observing. 
Watch  ch)sely  the  character  and  methods  of  successful  business  men  ; 
study  hniiian  individuality;  the  diffei-eut  dispositions  of  i)eople  you 
meet  in  business  and  in  your  wanderings;  obser\e  the  expressions  on 
tlieir  countenances  and  form  y(»ur  opinion  of  their  natures,  character- 
istiCvS,  habits,  tastes,  etc.,  and  study  the  intluence  of  words  and  expres- 
sions upon  your  own  and  other  minds.  Think  nuicli  and  learn  wliat 
will  ])lease  and  attract,  also  what  will  offend  and  rei)el. 

J'ractise  the  liabit  of  scanning  the  features  of  peoi)le  who  enter  the 
store,  and  form  an  opinion  of  how  best  to  pleasjintly  address  them. 
Some  will  want  you  to  be  sociable  and  chatty,  whih^  others  wlio  are 
morose  and  taciturn  will  want  ])ut  little  said,  and  that  to  the  i)oint. 

Keinember,  ycni  ha\  e  a  business  lile  ahead  of  you,  and  all  this  kind 
of  knowledge  is  invaluable.  The  ])ossession  of  it  Juay  also  assure  you 
success,  while  the  lack  of  it  may  leail  to  failure. 

The  following  rules  will  embrace  almost  every  important  act  and 
duty  of  the  store,  and  their  study  and  observance  will  greatly  aid  you 
in  Ix^coming  a  first-class  pharmacist,  whicli  every  votary  of  the  pro- 

>  Sec  Druggist's  Circular,  1905,  page  75. 
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fession  sliould  aim  to  Ixicoine.      If  this  is  nut  yuur  object  //ou  certainly 
have  mistaken  your  ealling. 

1.  Personal  Appearance. — Clerks  are  expected  to  be  well  clad  and 
present  a  neat  and  clean  ai)pearance.  No  one  is  allowed  to  wait  npon 
customers  in  his  shirt  slc(nes  ;  ])i<)per  respect  for  ladies  and  your  own 
sense  of  pi-opi-iety  should  forbid  it. 

2.  Personal  Conduct. — Avoid  the  use  of  spii-ituous  beverat^es  and 
tobacco  in  any  form,  also  the  olfensive  hal)it  of  profanity.  Be 
truthful  always. 

3.  We  do  not  desire  to  interfere  with  your  religious  principles  and 
inclinations,  but  w^ould  say  that  good  citizenship,  respect  for  God, 
and  your  own  moral  worth,  should  induce  you,  by  all  means,  to  attend 
divine  worship  once  on  Sunday,  or  at  some  time  during  the  week,  as 
your  time  and  convenience  may  permit.  This  will  t«'nd  to  confer 
upon  you  a  better  standing,  and  will  inspire  i>ublic  confidence  and 
esteem. 

4.  Be  particular  and  discriminating  in  the  choice  of  your  intimate 
associates,  as  your  future  welfare  and  happiness  may  greatly  depend 
upon  it. 

5.  An  occasional  call  or  short  visit  to  the  store  by  a  friend  is  not 
objectionable,  but  prolonged  stays,  which  are  likely  to  divert  a  clerk's 
attention  from  his  business  and  interfere  with  his  duties,  should  not 
be  encouraged  and  will  not  be  tolerated. 

6.  Do  not  indulge  in  levity,  loud  talk,  noisy  conduct,  whistling, 
singing,  smoking,  or  other  unseemly  behavior  in  the  store. 

7.  If  necessary  to  ask  a  question  of  the  proprietor  or  another 
clerk,  go  to  him  quietly.  Do  not  call  across  the  store  that  others 
inay  hear. 

8.  Keeping  up  Stock. — Be  ever  watchful  when  making  a  sale  to 
notice  if  there  remains  a  sufficient  stock  of  the  article  sold,  or  that  of 
any  adjacent  article  ;  if  not,  make  a  pioper  miiuite  at  once  u])on  the 
''want  book."  Every  clerk  and  employee  should  l>e  on  the  alert,  all 
the  time,  to  discover  shortage  in  stock.  Being  "  out  of"  goods  called 
for  is  the  bane  of  the  business. 

9.  Before  you  place  goods  in  slock  tlicy  should  be  distinctly 
marked  in  ink  with  the  cost  and  selling  price;  and  later,  if  in  hand- 
ling you  discover  any  goods  unmarked,  you  should  mark  them  at 
once,  or  leave  them  out  to  be  marked. 

10.  Every  day,  or  at  leisure  nu)ments,  never  neglect  to  U)ok  after 
the  stock  of  all  goods  that  are  ke))t  in  ])ackages,  bottles,  boxes,  etc. 
Also  all  the  si)ecialties  and  other  goods  that  are  ])ut  up  for  immediate 
delivery.  Make  a  memorandum  of  all  those  that  are  out  or  nearly  so, 
and  replenish  the  stock  at  once,  or  at  the  earliest  ])ossible  moment. 
Do  not  keep  ])eoj)le,  who  may  be  in  a  hurry,  waiting  until  you  ])re- 
pare  a  bottle  of  solution  of  magnesium  citrate,  or  a  seidiit/  |>owder, 
or  put  u])  sonu'  other  arli<'le  which  you  ought  to  have  ready  for  in- 
stant deliv(;ry.  Also  keep  your  shop  bottles  an<l  shop  draw«'i-s  well 
filled.  Scantily  tilled  shoj)  bottles  suggests  poNcrty  or  a  lack  of  good 
business  management. 

11.  In  handling  stock  of  any  kind,  t'ither  in  the  ston\  cellar,  or 
laboratory,  be  cai-eful  to  obs«Tve  any  article  that  has  deteriorated  <»i- 
is  becoming  impaired  by  age,  exposure,  or  any  othei-  unfavorable  con 
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dition  ;  also,  if  any  preparation,  oi*  any  product  of  tlie  laboratory, 
needs  replenishing.  Your  duty  and  your  just  concern  for  your  em- 
ployer's intciest  sliould  induce  you  to  immediately  report  to  him  all 
such  facts  and  circumstances. 

12.  The  sliow  cases,  the  counters,  and  the  stock  upon  them  should 
be  kept  dean  and  in  order.  If  the  cases  have  metal  frames,  these 
shoukl  be  scoured  two  or  three  times  a  week  and  be  kept  bright.  The 
cases  should  be  wiped  off  every  morning  and  dusted  frequently.  The 
contents  of  the  cases  should  be  kept  in  order,  the  goods  changed  and 
rearranged  often  to  make  them  look  fresh  and  attractive. 

13.  Avoid  entirely,  or  as  much  as  possible,  sweeping  and  dusting 
while  customers,  especially  ladies,  are  in  the  store. 

14.  In  dispensing  asafetida,  powdered  aloes,  and  other  offensive 
articles,  suppress  as  much  as  })08sible  their  objectionable  odore,  and 
prevent  them  from  permeating  the  atmosphere  of  the  store.  In  making 
and  dispensing  all  offensive  articles  like  elixir  of  ammonium  vale- 
rianate and  otlier  valerianic  preparations,  and  all  other  articles  which 
diffuse  an  unpleasant  smell,  you  should  confine  the  work  to  the 
cellar  and  laboratory  when  practicable.  The  atmosphere  of  a  phar- 
macy should  be  kept  as  puie  and  as  free  from  all  offensive  odors  as 
possible. 

15.  The  good  and  desirable  cleik,  who  aspires  to  a  permanent 
position,  with  advancement  and  increase  of  sidary,  will  take  pride 
and  pleasure  in  keeping  the  store  in  a  neat  and  clean  condition,  will 
keep  the  counter  show  cases  and  all  the  other  show  cases  always  in 
order,  and  the  stock  neatly  arranged  and  displayed  in  a  tasteful  and 
attractive  style. 

16.  Waiting  on  Customers. — When  a  customer  enters  the  st-ore, 
greet  him  with  a  bow  or  a  pleasant  ''Good  morning"  (or  "after- 
noon" or  "ev^ening,"  as  the  case  maybe).  If  the  customer  is  a  lady, 
unaccompanied  by  a  gentleman,  and  it  is  convenient  for  you  to  do 
so,  accompany  her  to  the  door,  and  open  and  close  it  for  her.  These 
little  couite>»ies  a»id  evidences  of  refinement  are  always  appreciated. 

17.  If  you.  are  in  the  rear  of  the  store,  the  sound  of  the  door  open- 
ing, or  of  footsteps  ui)on  the  floor,  should  be  a  summons  for  imme- 
diate attAiution.  Do  not  keep  a  customer  waiting  and  wondering  if 
any  one  is  in.  If  you  are  out  of  view  or  dee])ly  engaged,  announce 
your  presence,  or  step  forward  and  plejisantly  jusk  him  to  wait  a 
moment ;  if,  however,  he  cannot  wait,  endeavor  to  serve  him  at 
once. 

18.  All  persons  must  be  waited  upon  pi(>ni])tly,  and  the  same  cour- 
tesy, patience,  and  kindness  must  be  shown  to  the  smallest  child  and 
humble>it  citizen,  iriespectixe  <»f  coloi',  as  is  jiaid  to  the  most  distin- 
guished jjersonage.  'I'h<'  dollars  you  g«'l  from  llieni  iiyv  of  the  s^une 
value. 

19.  All  customers  should  be  waited  U])on  jus  nearly  as  ]>ossible  in 
the  order  in  which  they  entered  the  store.  Some  ditlident  and 
modest  persons,  es])ecially  children,  may  enter  while  you  are  busy 
and  will  not  press  forward  to  take  their  turn  at  the  connt<'i-,  and  may 
thuslx'  neglect<'d.  'f  lieielure  you  should  e\  er  !><'  (Ui  the  aU'rtand  call 
or  Ix'ckon  to  them  to  <ome  forward  to  l>e  waited  on,  otherwise  they 
may  go  out  olfended,  feeling  that  they  have  iM'cn  neglected. 
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20.  Never  hastily  tell  a  custonior  that  you  do  not  keop  or  that  you 
are  "out  of"  an  article  until  you  have  searched  for  it  and  assured 
yourself  by  inquiring  of  others  that  it  is  not  in  stock.  Then  kindly 
offer  to  promptly  get  it  for  him. 

21.  Never  be  so  ill-bred  ;is  to  sneer  or  smile  in  derision  at  persons 
who  happen  to  ask  for  an  article  under  a  wrong  or  distorted  name. 
You  might  go  just  as  far  lustray  in  asking  for  something  in  another 
kind  of  store. 

22.  Never  hesitate  to  ask  all  necessary  questions.  This  is  often 
requisite  to  enable  you  to  act  intelligently  in  serving  a  customer. 

23.  When  a  customer  is  making  known  his  wishes,  pay  strict  atten- 
tion to  avoid  the  necessity  of  asking  him  to  rej)eat  his  words.  If  a 
few  miiuites  w^ll  be  required  to  fill  his  order,  pleasantly  ask  him  to 
take  a  seat. 

24.  In  waiting  upon  a  customer,  endeavor  to  give  him  your  un- 
divided iitlciitioii,  il"i)()ssil)le, 

25.  In  sclliiii;  goods,  especially  toilet  articles,  perfumery,  awd 
fancy  goods  generally,  never  ask  a  customer  what  priced  article  he 
wants,  nor  in  a  miserly  manner  show  a  single  article  at  a  time  ;  but 
hand  out  tooth-brushes  by  the  handful,  hair,  nail,  and  other  brushes, 
combs,  perfumery,  and  all  fancy  articles  in  lavish  quantities  and 
pleasing  variety,  politely  directing  attention  to  your  highest  priced 
goods  as  a  feeler,  tluMi  successively  descending  the  scale  of  pi-ices, 
commenting  modestly,  intelligently,  and  instructively  ujjon  the  merits 
of  the  goods,  until  you  have  met  the  views  of  your  customer.  lie  not 
too  importunate,  and  avoid  offensively  antagonizing  his  views  and 
opinions.  After  a  reasonable  endeavor  to  suit,  and  you  fail,  express 
your  -regret  at  not  being  able  to  x>loase  him,  evince  no  disappoint- 
ment, but  in  a  cordial  and  friendly  manner  invite  him  to  call  again. 
You  can  justly  j^raise  your  best  goods,  but  you  should  not  speak  dis- 
paragingly of  your  cheaper  ones.  Be  frank  and  hourst  in  what  you 
say,  and  aim  to  suit  and  please  your  customer  in  what  he  wants. 

26.  After  showing  goods,  replace  them  at  once,  or  at  the  earliest 
possible  moment,  and  properly  rearrange  the  stock.  Never  allow 
tempting  goods  to  lie  around  on  the  counter  or  sliow  cases,  where 
they  are  liable  to  be  cairiod  off. 

27.  All  goods  of  every  <lescrii)lion,  from  tlio  most  insignificant  to 
the  most  important,  should  be  n<'atly  wra])ped  in  ])aper  and  tied  with 
a  string.  If  there  is  more  than  one  article  all  should  be  wrapped  to- 
gether and  made  into  one  neat  and  compact  package.  To  hand  a 
customer  a  syphon  of  soda  water,  or  a  bottle  of  any  of  the  drinking  or 
mineral  waters  without  wrapping  it  in  ])a])er,  as  is  so  often  done,  is  a 
crude  and  slovenly  style  of  doing  business.  To  many  fastidious  }>er- 
sons  this  would  be  an  offence  against  propriety  which  might  1h^  re- 
sented by  the  withdrawal  of  tlieir  ])atronag<\ 

28.  In  supplying  syringes  or  otluM-  sui-giial  a])pliances,  and  CvSpe- 
cially  to  ladies,  do  it  in  the  most  res])ectful,  modest,  and  iH'coming 
manner.  Exhibit  the  goods  at  a  part  of  the  counter  or  other  part  of 
the  store  where  there  is  the  most  pri^'acy. 

29.  When  medicines  of  a  ])rivate  nature  are  called  for,  and  espe- 
cially by  a  lady,  avoid  indicating  by  wor<l  or  a<'tion  that  y«)U  are 
aware  of  their  uses. 
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30.  lu  case  of  any  complaiut,  serious  misunderstanding,  or  dispute 
with  a  customer,  refer  tlie  matter  at  once  to  tlie  proprietor,  if  he  is  in 
the  store  ;  or,  if  he  is  absent,  be  conciliatory  in  your  manner,  and 
rejisou  pleasantly,  making  all  necess;xry  explanations,  and  if  complete 
reconciliation  cannot  be  eiiected,  leave  the  matter  for  future  adjust- 
ment by  the  proprietor. 

31.  Kemember  that  our  customers  are  our  friends  and  benefactors. 
It  is  their  generous  patronage  that  gives  us  prosperity  and  enables  us 
to  provide  oui-selves  with  the  necessaries  and  comforts,  if  not  with  the 
luxuries,  of  life.  Therefore,  how  important  it  is  that  when  a  customer 
crosses  our  threshold  we  should  greet  him  with  every  e\idence  of 
kindly  welcome  and  extend  to  him  every  accommodation  within 
reiuson  to  win  -ind  retain  his  confidence  and  patronage.  Never  treiit 
him,  as  too  many  do,  with  an  air  of  inde[)endence  and  inditference. 

32.  Recommending  Qoods. — In  selling  goods  or  medicines  of  any 
kind  which  are  of  rare  and  superior  (piality  and  excellence,  you  can 
with  propriety  modestly  call  your  customer's  attention  to  the  fact. 
Manj'  persons  would  be  interested  and  pleased  to  know  it. 

33.  Our  specialities  and  goods  of  our  own  make  are  the  most  profit- 
able, and  should  be  given  the  preference  when  it  can  be  done  without 
oflFence.  You  can  with  propriety  and  often  with  advantage,  after  the 
cmtomer  has  nude  his  j)urcJu(Jir,  call  his  attention  to  and  show  him  a 
similar  medicine  or  article  of  our  own  make,  speaking  highly  but 
modestly  of  its  excellence,  and  at  the  Siime  time  saying  that  if  the 
article  he  is  getting  does  not  cure,  or  is  not  satisfactory,  you  would 
be  pleased  to  have  him  try  our  make,  at  tln^  same  time  handing  him 
a  circular  of  the  article,  if  you  have  one.  But  do  not  annoy  or  make 
an  unfavorable  impression  upon  him  by  importunity. 

34.  In  selling  medicines  of  any  kind  you  should  be  frank,  conscien- 
tioas,  and  trnthfal  in  your  statements  in  reference  to  its  (piality  and 
usefulness.  Xever  commend  an  article  above  its  intrinsic  tlicrai)eutic 
merits.  Do  not  advise  a  customer  to  purchase  a  medicine  of  whose 
composition  and  medicinal  qualities  you  are  ignoiant,  nor  recommend 
the  use  of  a  medicine  whose  therapentic  adaptability  to  the  case  you 
may  (piestion.  In  fact,  it  would  rather  be  well  to  diop  a  word  of 
warning  and  discx^uragement,  especially  to  the  ])oor  and  ignorant, 
against  the  purchase  of  a  medicine,  the  use  of  which  you  believe  may 
prov(?  more  harmful  than  beneficial.  There  is  haidly  a  business  in 
which  fiaud  and  d«'ception  can  be  practised  with  such  impunity,  and 
with  so  little  fear  of  detection,  as  in  ]»hanna(y,  and  it  is  a  bad  man 
who  wtMild  take  advantage  of  the  oi»]»orluuily  to  practise  it,  where 
the  health  ami  the  \  ei  y  life  <»ttlM'  iiMli\  i<lual  is  iuvol\-e(l. 

3.").  Stamps,  Directory,  Telephone,  etc. — \N'hen  i)ei-sons  call  for 
stamps,  postal  cards,  etc.,  you  should  sell  them  all  they  want,  or  as 
many  as  can  be  spared,  and  wait  upon  them  as  jnomptly  and  cour- 
teously as  if  they  were  buying  the  most  ])rofitable  articles. 

3(J.  Politely  hand  the  directory  to  people  calling  to  consult  it,  or 
tell  them  where  to  get  it,  and  pleasantly  answer  all  questions  concern- 
ing its  use.  and,  if  necessary,  try  to  fiud  the  name  of  anything  they 
may  Ik'  looking  for  and  do  not  know  how  to  fiud. 

37.  He  agreeable  and  obliging  to  your  telephone  customers  ;  extend 
to  them  every  aid  you  can  in  liudiug  names  in  the  telephone  book  ; 
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advise  them  iu  the  use  of  the  telephoue,  and  'phone  lor  them  il"  you 
have  time  and  if  they  request  it,  or  do  not  understand  how  to  use  the 
instrument. 

38.  Willingly  accommodate  persons  calling  for  change,  whether 
customers  or  not,  and  manifest  pleasure  in  serving  them.  These 
little  accommodations  cost  us  nothing  and  occasion  slight  trouble,  and 
often  confer  a  great  service  in  time  of  need,  and  are  generally  appre- 
ciated by  the  public  and  redound  to  our  credit  and  promote  our  suc- 
cess iu  business. 

.  39.  Persons  stepping  into  the  store  to  Mait  for  a  car  or  for  any 
other  purpose  should  be  politely  and  pleasantly  in\  ited  to  take  a  seat, 
and  by  your  cordial  manner  made  to  feel  that  they  aie  welcome. 

40.  When  persons  call  to  ijicpiire  about  (on/thinfj,  answer  iu  the  most 
courteous  and  agreeable  manner,  giving  them  the  fullest  information 
possible,  even  if  it  i^uts  you  to  some  trouble.  This  may  often  make 
a  friend  and  future  customer,  while  a  rude  and  discourteous  reply  is 
apt  to  make  you  an  implacable  enemy. 

41.  In  the  Prescription  Department. — AVhen  a  person  hands  yon 
a  prescription,  do  not  stand  in  his  presence  and  ponder  over  it  as 
though  you  did  not  understand  it.  Politely  thank  him  and  invite 
him  to  be  seated,  and  at  once  go  behind  the  prescription  counter, 
where  you  can  critically  examine  it. 

42.  In  refilling  prescriptions  you  must  see  that  all  soiled  containers 
are  thoroughly  cleaned,  a  new  label  is  affixed,  and,  in  the  case  of  a 
bottle,  a  new  cork  is  used,  making  the  package  as  fresh  looking  as 
when  new.  All  labels  must  be  ueatly  aud  distinctly  written  and 
carefully  applied. 

43.  All  pill  masses  should  be  carefully  made.  Proper  excipieuts 
should  be  chosen  and  so  cautiously  and  carefidly  added  as  to  give 
the  pill  sufticient  firmness  to  retain  its  sliai)e  on  standing  without 
the  addition  of  any  absorbent  powder  to  stiffen  it,  and  which  un- 
necessarily augments  its  size.  When  the  ingredients  are  mixed  and 
ready  for  the  excipient,  if  doubt  exists  as  to  the  best  one,  it  will  be 
well  to  experiment  with  several  small  portions  of  the  mixture  to 
ascertain  the  bcvst  excipient,  then  mix  all  together  and  go  ahead. 
This  may  often  save  you  much  ti'ouble. 

44.  In  com])Ounding  li(iuid  medicines,  all  crystalline  salts  and  all 
solid  su])stances  of  tardy  or  sparing  solubility,  or  that  are  insoluble 
in  the  liquid  ingredients  of  a  mixture,  should  first  be  reduced  to  the 
finest  possible  state  of  dixision  in  a  mortar  before  admixture.  They 
should  not  simply  be  thrown  into  the  bottle  to  be  shaken  up  with  the 
liquid  ingredients,  perhaps  to  deposit  and  remain  in  coarse  i)articles, 
to  the  disgust  of  the  patient  and  to  mar  the  appearance  of  the  mix- 
ture. You  have  no  right  to  strain  out  any  insoluble  medicinal  ingre- 
dient. Physicians  never  add  any  ingredient  that  they  do  not  want 
retained  in  the  mixture.  When  you  have  reduced  tlu»  solid  material 
to  the  utmost  fineness,  ycm  have  done  your  duty.  Put  a  "shake 
well"  label  on  the  bottle  of  all  mixtures  ecmtaining  insoluble  matter, 
and  if  the  deposit  is  of  much  i)oten('y.  also  \ crbally  eall  attention  to 
the  importance  of  shaking  the  medicine  well  before  taking.  You 
must  in  such  cases  sacrifice  beauty  and  elegance  to  nu'dicinal  effi- 
ciency.    Look  through  and  examine  all  mixtures  and  remove  any 


1082  DISPENSING 

visible  specks  or  other  accidental  impurities.  It  is  well  to  pass  all 
suspected  mixtures  through  a  fine  tea  strainer,  which  I  consider  an 
indispensable  adjunct  to  the  prescription  counter. 

4.'>.  In  dispensing  powders,  after  the  ingredients  are  all  thoroughly 
mixed,  to  insure  greater  uniformity,  elegance,  and  purity,  the  mixed 
powder  should  be  passed  through  a  Xo.  80  sieve,  and  the  coarse  par- 
ticles should  be  returned  to  the  slab  or  mortar  for  further  trituration 
and  repeated  sifting  until  the  process  is  completed,  when  the  powder 
should  be  again  thoroughly  mixed  and  then  dispensed  as  directed. 

4<>.  All  mortars,  graduates,  spatulas,  and  utensils  whatsoever,, 
employed  in  filling  prescriptions  and  in  the  manufacture  of  prepara- 
tions, should  be  washed,  cleaned,  and  put  away  where  they  belong 
immediately  after  use.  All  shelf  bottles  and  all  bottles  and  con- 
tainers brought  from  the  cellar  or  elsewhere  to  supj)ly  a  portion  of 
their  contents,  should  likewise  be  at  once  returned  to  their  proper 
places  and  not  allowed  to  remain  on  the  counter  or  floor.  The 
sponges  iLsed  at  the  prescription  counter  and  sink  should  be  fre- 
quently washed  with  soap  and  ammonia  water  to  keep  them  clean. 
Do  not  leave  them  lying  about  the  counter  or  in  the  sink,  foul  and 
filthy,  as  is  too  often  done. 

47.  Be  sure  to  cork  all  bottles  carefully  and  well,  especially  those 
containing  medicine  dispensed  on  pre.scription.  Select  corks  of  good 
quality  and  proper  size.  After  properly  pressing  them,  gently  force 
and  adjust  them  into  the  neck  of  the  bottle  to  about  one-third  their 
length,  or  sufficient  to  give  a  fij'iu  fixedness,  leaving  enough  of  the 
cork  projecting  for  convenient  handling. 

48.  All  errors  in  compounding  prescriptions,  in  dispensing  or  in 
the  delivery  of  prescriptions  or  medicines  of  any  kind,  should  be  at 
once  reported  to  the  proprieter ;  for  by  his  prompt,  intelligent,  and 
timel}^  action  he  may  frustrate,  avert,  or  at  least  modify  any  evil  con- 
sequence. 

40.  Charging  Goods. — When  goods  are  to  be  charged,  no  duty, 
however  important,  must  prevent  the  clerk  from  charging  them  at 
once  or  filing  a  memorandum.  No  one  can  estimate  the  loss  to  retail 
dealers  each  year  on  a('c«»niit  of  neglect  of  this  precaution. 

50.  In  the  absence  of  llic  |)r»>i)rietor  and  his  manager,  refrain  from 
opening  new  accounts  with  persons  of  <loubtful  or  unknown  responsi- 
i»ility,  and  abstain  from  augmenting  long-standing,  unpaid  accountvS. 
The  clerk  can  generally,  with  grace  and  without  otVen<'e  to  any  honest 
person,  decline  by  politely  saying,  "I  am  extremely  sorry,  but  in 
tlie  absence  of  the  proprietor  I  cannot  assume  tlie  responsibility  of 
selling  goods  on  credit."  Of  course,  if  you  believe  the  pei*son  to  l>e 
responsible,  an<l  the  account  is  small,  you  might,  to  avoid  delay  and 
jmssihle  olfence  to  a  good  customer,  accommodate  him  and  report  the 
transaction  at  the  earliest  o])])ortunity. 

51,  A  clerk  oi-  employee  who  desires  any  article  out  of  the  stock  of 
the  store,  should  n(»t  take  it  sui  leptitionsly, — that  is,  witluMit  the 
knowleflge  of  the  proprii'lor  or  his  manager.  Whether  he  pays  for 
it  or  not,  sncli  a  transaction  is  (juestionable  an«l  reprehensible.  He 
should  mak<^  liis  wants  known  to  the  proi)rietor,  preferably,  or  to  his 
manager,  who  may  ac'cede  to  the  re(|uest,  adjust  the  price  and  terms 
of  sale.      If  the  goods  are  charged,  i)ayment  should  Im' made  to  the 
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proprietor  or  manager.  This  is  the  only  proper  and  honorable  course 
io  pursue.  It  protects  the  reputation  of  the  clerk  and  inspires  confi- 
dence in  his  integrity. 

52.  Using  the  Cash  Register. — lu  using  the  cash  register,  all  regis- 
trations miLst  be  so  made  as  to  indicate  the  full  amount  of  the  sale. 
Intentional  and  persistent  infractions  of  this  rule  will  insuie  sumnuiry 
discharge. 

53.  Sending  out  Goods. — There  must  positively  be  no  unnecessiiry 
delay  in  despatching  all  goods  for  which  orders  have  been  left  or 
sent,  whether  haste  has  been  requested  or  not.  Nothing  more  injuri- 
ously atiects  the  business  character  of  a  store  than  habitual  taidiness 
in  the  delivery  of  goods,  and  especially  if  they  be  prescriptions, 
when,  perhaps,  a  sick  and  nervous  person  may  be  waiting  in  intense 
and  feverish  anxiety.  When  an  unavoidable  cause  has  occasioned 
delay,  a  proper  apology  or  explanation  should  be  made  in  writing  or 
verbally  upon  the  delivery  of  the  goods.  Promptitude  in  business 
establishes  confidence,  is  characteristic  of  a  good  pharmacist,  and  is 
a  potent  factor  in  his  business  success. 

54.  Poisons. — You  must  exercise  great  care  and  caution  in  selling 
poisonous,  strongly  caustic,  and  highly  irritating  or  corrosive  sub- 
stances. They  should  be  carefully  and  correctly  labelled,  and  also 
with  the  word  "poison."  The  purchaser  should  be  cautioned  as  to 
their  dangerous  character,  and  all  necessary  verbal  precautionary 
directions  for  their  use  and  keeping  should  be  given  to  awaken  atten- 
tion and  emphasize  theii  noxious  nature.  A  correct  registration  of 
the  sale  of  the  article  should  always  be  made  in  compliance  with  the 
poison  law  of  the  State. 

55.  Answering  the  Night  Bell. — The  night  bell  must  be  promptly 
and  pleasantly  answered.  It  is  one  of  the  inseparable  and  disagree- 
able features  of  the  business.  But  for  consolation,  imagine  it  is  your- 
self at  the  door,  suffering  with  cramp-colic,  a  hemorrhage,  or  some 
other  painful  or  dangerous  malady,  seeking  relief,  or  with  a  prescrip- 
tion to  be  renewed  for  a  sick  mother,  wife,  child,  or  other  dear  one 
lying  at  the  point  of  death,  and  I  know  your  wrath  will  be  appeased 
and  you  will  pardon  your  untimely  caller. 

56.  The  Soda  Counter. — E\'erytliing  pertaining  to  the  soda  fountain 
should  be  kept  in  order  and  sei-upnlously  clean  ;  glasses,  spoons,  etc., 
should  be  washed  immediately  after  being  used.  A  sloppy  soda 
counter,  with  glasses,  tumbler  holders,  spoons,  etc.,  strewn  about  in 
confusion  and  in  a  dirty  condition,  together  with  soiled  napkins  and 
old  straws,  is  repulsive  and  disgusting  to  customei-s,  and  bespeaks 
laziness  and  slovenliness.  Dirty  glasses  and  spoons  should  not  be 
allowed  to  remain  in  the  sink.  The  soda  apparatus  should  be  washed 
daily,  and  the  draught  tubes,  syrup  faucets,  and  tlie  other  metal  \n\vts 
should  be  seoured  frequently.  The  towels  and  sink  shonld  also  be 
kept  clean.  The  sponge  should  be  washed  daily,  or  oftener,  with  soap 
and  ammonia  water,  and  thoroughly  rinsed.  The  snpply  of  syrups 
and  their  condition  should  be  objects  of  solicitude  ami  daily  insi)ec- 
tion.  Discard  at  once  all  syrups  that  are  not  in  prime  condition. 
Being  "out  of"  any  of  the  usual  syrups  when  they  are  called  for 
makes  a  bad  imi)ression.  The  iK'verages  should  be  diawn  witli  care. 
Syrups  and  other  admixtures  should  be  well  mixed  ami  not  allowed 
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to  remain  iu  the  bottom  of  the  tumbler  to  be  drunk  at  the  last  swallow, 
as  is  often  the  case.  In  dispensing  ice  cream  soda  first  mix  the 
syrup  and  soda  water  thoroughly  with  a  spoon  before  adding  the 
ice  cream. 

57.  General  Guide  to  Work. — Every  act  in  pharmacy  should  be 
l)erformed  with  care,  thoughtfulness,  intelligence,  and  the  greatest 
accuracy.  Your  own  liberty  and  the  lives  of  your  customers  depend 
upon  it.  Do  nothing  that  does  not  receive  the  sanction  of  your  con- 
science and  your  best  judgment.  Be  ever  mindful  of  the  old  adage  : 
' '  Be  sure  you  are  right,  then  go  ahead. ' ' 

58.  The  opening  and  closing  of  doors  and  drawers,  and  the  hand- 
ling of  utensils  should  be  done  as  noiselessly  as  possible  ;  especially 
avoid  the  clanging  of  the  pestle  against  the  sides  of  the  mortar,  which 
is  so  trying  to  the  nerves  of  delicate  and  sensitive  people.  In  fact, 
every  movement  about  a  pharmacy  should  be  made  ns  silently  as  pos- 
sible.    Quietude  is  characteristic  of  a  first-class  pharmacy. 

59.  Always  carefully  and  accurately  weigh  and  measure  everything 
you  sell  or  use,  and  acquire  the  habit  of  wrapping  and  tying  pack- 
ages neatly  and  tastefully.  At  the  prescription  counter  weigh  and 
mejisure  with  the  greatest  accuracy.  See  that  your  prescription  scales 
are  clean  and  accurately  balanced  and  always  wipe  the  balance  pans 
after  using.  Take  pride  iu  learning  to  fold  powders  with  care,  neat- 
ness, and  the  greatest  uniformity. 

60.  Be  ever  watchful  and  never  sell  a  bottle  of  solution  of  magne- 
sium citrate  that  is  cloudy  or  contains  an  unsightly  flocculent  or  solid 
precipitate ;  nor  any  medicinal  syrup  in  fermentation,  or  otherwise 
in  bad  condition  ;  nor  any  tincture  or  other  liquid  preparation  which 
is  avoidably  cloudy  or  containing  any  unmedicinal  precipitate  until 
it  has  been  filtered  ;  nor  oatmeal,  orris  root,  or  other  vegetable  pow- 
der, ground  or  uugrouud,  inhabited  by  worms  or  insects.  In  fact, 
you  should  sell  no  article  that  has  so  vsibly  deteriorated  as  to  im])air 
or  destroy  its  usefulnass.  The  reputation  of  any  pharmacy  will  de- 
pend largely  upon  the  rigid  observance  of  this  rule. 

61.  We  (io  not  expect,  nor  do  we  desire,  our  clerks  to  be  mere  ma- 
chines. We  wish  them  to  be  wide  awake,  thoughtful,  experimental 
within  proper  bounds,  studious,  and  observing.  If  they  are  ambi- 
tioas,  apt,  inventive,  ingenious,  and  practical,  and  seek  to  learn,  they 
may,  in  their  daily  practical  experience  in  the  prescription  depart- 
ment and  the  laboratory,  conceive,  develop,  and  discover  many  new 
ideas  and  better  methods.  To  this  end  tliiM-e  is  a  wide  field  open  in 
the  preparation  of  the  various  peculiarly  (lilTienll  and  nnusual  inix- 
tures,  emulsions,  capsules,  intractable  i>ill  musses,  tionblesome  oint- 
ments, et(!.,  also  in  the  extemporaneous  nianufaetnre  of  some  galen- 
ical and  chemical  ])reparations  which  pnt  to  the  test  the  tact,  skill, 
and  ingenuity  of  the  most  experienced  manipnlator.  They  may  also 
be  able  to  offer  useful  suggestions  in  the  <lr(\ssing  of  windows,  the 
arrangement  of  stock  in  1  he  show  cases,  in  the  store  generally,  and 
also  in  the  cellar,  and  in  oilier  matters  eonneet<'d  with  the  business. 
Aspirations  and  !i('hievein<Mits  of  this  kind  will  be  appreciated  and 
encouraged.  All  sneh  well  niatnre<l  ideas  ;uid  snggestions  will  receive 
our  most  cordial  consideration,  and,  if  approved,  will  merit  our 
hearty  commendation  and  their  adoption. 
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62.  ''It  is  a  wise  luaii  who  knows  what  to  do  next."  Never  com- 
mence to  do  anythinj^  tliat  is  not  required  to  Ije  done  for  a  day  or 
more,  when  your  liist  of  some  j)a('ka«;(i  ^oods,  a  l)ottle  of  one  of  your 
specialties,  or  otlier  preparation  which  is  liable  to  be  called  for  at  any 
moment,  has  Ijeen  sold. 

63.  Honor  and  loyalty  should  also  prompt  you  to  leix^rt  at  once  all 
mistakes  in  the  manufacture  of  preparations,  all  breakage  of  gla.ss- 
ware  or  other  Aiduable  articles  ;  loss  or  damage  to  \aluable  material 
or  stock  ;  any  occurrence  that  involves  pecuniary  loss  ;  or  any  cir- 
cumstance which  is  calculated  to  injure  the  reputation  of  the  store  or 
the  interests  of  its  proprietor.  Such  creditable  evidences  of  honesty 
and  frankness  will  elevate  you  in  the  confidence  and  esteem  of  your 
employer,  while  the  suppression  and  concealment  of  such  knowledge 
might  justly  lead  to  your  discharge. 

64.  Store  secrets  and  all  private  mattei-s  connected  therewith  should 
be  held  sacred  and  inviolate.  The  clerk  who  would  divulge  tlu^m  is 
disloyal,  and  should  be  deemed  unwoj-thy  to  hold  a  position  in  any 
respectable  pharmacy. 

A  Word  of  Advice. — Every  clerk  should  take  pride  in  acquiring 
and  cultivating  a  kind  and  amiable  disposition  and  the  habit  of 
working  quickly  and  well. 

Intelligent,  quick,  careful,  lionest,  and  good  workers,  who  are 
polite  and  obliging,  are  ''jewels,"  and  they  are  always  in  demand  at 
good  salaries.  People  in  a  hurry  will  wait  with  patience  for  atten- 
tion from  an  energetic  and  hustling  clerk  when  they  see  he  is  doing 
his  best.     Besides,  he  insi)ires  confidence  and  good  will. 

Avoid  the  habit  of  changing  positions  for  trifling  reasons.  A\Tien 
you  are  fairly  paid  for  your  services,  and  opportunities  are  good  for 
acquiring  knowledge  of  your  business,  do  not  leave.  Hard  work 
will  not  hurt  you.  Shifting  and  idleness  will.  Really  good  clerks 
seldom  change  positions.  Tlie  wanderei'  is  ahvays  on  the  go,  and  he 
is  the  bane  of  the  business,  both  to  himself  and  to  his  employer. 
Strive  to  please  your  employer  and  your  position  will  be  assured. 
Sensible  men  seldom  change  clerks  without  substantial  reasons.  Do 
not  listen  too  much  to  the  persuasion  and  advice  of  others.  Be  true 
to  yourself,  honest,  and  loyal  ;  do  your  duty  and  you  will  have  noth- 
ing to  fear.  Remember  there  are  counter-balancing  objections  to 
almost  any  new  position.  Many  have  painfully  regretted  the  changes 
they  have  unwisely  made. 


CHAPTEE   LXIV 
PRESCRIPTIONS 

The  word  prevscription  is  derived  from  the  Latin  word  prcescriptio 
(prcv,  ''before,"  and  scribo,  "I  write").  It  may  be  defined  as  the 
formula  which  a  i^hysician  wi-ites,  specifying  the  substances  he  intends 
to  have  administered  to  a  patient. 

The  Latin  hmguace  is  preferred  liere  in  writing  prescriptions,  as  it 
is  also  in  Great  Britain,  Germany,  and  other  European  countries. 
The  advantages  of  the  use  of  Latin  in  designating  the  ingredients  of 
the  prescription  are  obvious  :  1.  It  is  the  language  of  science,  and  is 
understood,  to  a  greater  or  less  extent,  throughout  the  civilized  world. 
2.  It  is  a  dead  language,  and  therefore  not  subject  to  the  changes  that 
are  common  to  all  living  forms  of  speech.  3.  The  Latin  names  for 
medicines  are  distinctive,  and  very  nearly  the  same  in  all  countriCvS. 
4.  It  is  frequently  necessary,  and  always  advisable,  to  withhold  from 
a  patient  the  names  and  properties  of  the  medicinal  agents  admin- 
istered. This  can  usually  be  effected  by  the  use  of  the  Latin  technical 
terms. 

The  Parts  of  a  Prescription. — For  the  purpose  of  examination  or 
study  a  model  prescription  may  be  divided  into  six  parts  :  1.  The 
superscription,  or  heading.  2.  T///?  name  of  the  patient.  3.  The  inscrip- 
tion, or  the  names  and  quantities  of  the  incfredieyits.  4.  The  subscription, 
or  the  directions  to  the  compounder.  5.  The  signa  (mark),  or  the  direc- 
tions for  the  patient.  6.  The  name  or  initials  of  the  physician,  with  the 
date. 

1.  The  Superscription,  or  Heading. — This  invariably  consists,  in 
Latin  ])r«'scriptions,  of  the  symbol  1,1,  which  is  an  abbievialion  of  the 
word  recipe  (''take"),  the  imperative  of  the  Latin  verb  recipio.  In 
French  prescriptions  the  letter  P,  the  initial  letter  of  the  -word  j)retiez 
("  take"),  is  used. 

The  use  of  the  inclined  stroke  upon  the  tail  of  the  U  is  traced  to  a 
custom,  common  in  the  ancient  days  of  snixTstilion,  of  placing  at  the 
toj)  of  the  ])rescription  an  abbioviation,  callc*!  an  invocalion,  which 
rf'pr('S('nt<'d  a  ])ray(M-  to  a  favorite  drity.  The  sign  of  ,Tui)it«'r  (2/), 
the  <'hi('f  mythoh>gical  divinity  of  the  ancient  K'oinans.  was  usually 
«'iii|>loye<i.  This  was  gradually  replaced  by  the  lettei-  R  ;  but  the  last 
stroke  of  the  symbol  of  the  aII-i)owerful  .love  has  not  yet  been  sur- 
rendered, and  it  remains  as  an  ornament  to  the  superscription  to  the 
presiMit  <lay. 

2.  The  Name  of  the  Patient. — This  is  frequently  omitted  from  the 
prescription  tiirongh  inaltention.  It  should  always  Iw  placed  at  the 
top  of  the  i)rescrij)tion,  and  should  be  transferred  to  the  label  by  the 
componndei-.  Serious  accidents  have  soinctiines  occurred  through 
negh'ct  of  this  direction,  as  when  an  adult  dose  of  a  medicine  has  been 
given  to  a  child,   owing  to  the  similarity  of  the  appearance  of  an 
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adult's  and  a  child's  medicine,  and  the  name  of  the  patient  not 
appearing  on  eitlier  label. 

3,  The  Inscription,  or  the  Names  and  Quantities  of  the  Ingre- 
dients.— This  part  of  the  prescription  is  undoubtedly  the  most  im- 
portant of  all,  and  requires  the  greatest  amount  of  care.  The  official 
title  (see  page  29)  of  the  ingredients  should  always  be  used  for  desig- 
nating those  which  are  official.  A  model  prescription,  if  it  is  of  the 
compound  class,  is  presumed  to  embrace  the  following  :  1.  The  hamSj 
or  chief  active  ingredient.  2.  The  adjuvant,  ov  aid  to  the  basis,  to 
assist  its  action.  .'1  The  corrective,  which  is  intended  to  qualify  the 
action  of  the  basis  and  adjuvant.  4.  The  vehicle,  the  ingiedient  which 
serves  to  "carryall,"  or  hold  them  together,  dilute  them,  and  give 
to  the  whole  the  projDcr  consistence,  form,  and  color.  This  is  some- 
times called  the  diluent. 

The  ingredients  are  sometimes  written  doMn  by  the  physician  in  the 
order  given  abo\'e  ;  but  this  rule  is  freciuently  deviated  from,  and  th^y 
follow  in  the  order  of  their  importance.  This  is  a  matter  of  small 
moment  to  the  pharmacist,  however,  for  he  always  has  to  consider 
solubility,  compatibility,  and  other  necessary  considerations  which 
determine  the  order,  if  the  prescription  is  to  be  compounded  properly. 

Many  prescriptions  contain  but  one  or  two  ingredients,  there  being 
no  especial  need  of  a  corrective,  vehicle,  or  diluent,  the  tendency  of 
modern  therapeutics  l)eing  against  polypharmacy  and  in  the  direction 
of  simple  and  concentrated  remedies,  or  those  having  positive  effects. 
There  are  many  advantages  to  be  derived,  however,  from  the  com- 
bination of  ingredients,  even  when  these  have  similar  medicinal 
action. 

The  name  of  each  ingredient,  and  the  quantity  attached  to  it,  should 
occupy  but  one  line,  and  great  care  should  be  observed  in  abbre- 
viating, to  see  that  the  abbreviation  is  distinctive  and  not  liable  to  be 
mistaken  for  an  article  not  intended  by  the  writer.  The  cabalistic 
characters  in  present  use,  designating  the  quantities  in  a  Latin  pre- 
scription, must  be  very  plainly  written,  if  serious  erroi-s  are  to  be 
avoided. 

The  method  of  ascertaining  the  (juantities  of  each  of  the  ingredients 
generally  followed  by  physicians,  is  first  to  write  down  the  names  of 
the  ingredients  in  the  proper  order,  each  on  a  separate  line,  without 
affixing  the  quantities  ;  then  having  decided  upon  the  total  number 
of  doses  that  are  to  be  given,  or  the  total  number  of  i)ills,  lozenges, 
capsules,  suppositories,  etc.,  by  multiplying  this  by  the  amount 
proper  to  give  for  the  single  dose  the  quantity  of  the  ingredient  is 
obtained. 

Method  of  allotting  Quantities 


Parts  iu  Order 

Q;    lugredieDta 

No.  ..f 
Do.-^'.s 

.Multiplied 

by 

Single 
Done 

Quuutity  of  each 
iDgredieDt 

Basis 

Adjuvant   .... 
Corrective  .... 
Vehicle 

Chloralis 

Pota.'^.■^ii  Bromidi   .    .    . 
Syrupi  Zingiberis  .    .    . 
Syrupi 

16 
16 
16 
10 

X 

X 
X 
X 

rjgr. 

15  gr. 

f.^ss 

5»i 

f|iii 

Symbolic  Characters  used  in  Latin  Prescriptions. — Although  the  sub- 
ject of  weights  and  meiusures  is  treateil  in  the  earlier  chaptei-s  of  this 
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work,  the  special  cliaraeteis  used  in  prescriptions,  with  their  values 
attached,  may  be  appropriately  recalled  in  this  connection.  They  are 
as  follows  : 

n\,,  Minim,  ^V  of  a  fluidrachm 
gtt.,  Gutta,  a  drop  ;  plural,  guttx,  drops 
gr.,  Graniim,  a  grain  ;  plural  gramt,  grains 

ss.,  Semis,  a  half 

9,  ,S'cn</)((/^t.s-,  a  scruple  (20  grains)^ 

3,  Drachma,  a  drachm  (60  grains) 
i^,  Fluidrachma,  a  fluidrachm  (60  minims) 

^ ,  Uncia,  a  troyounce  (480  grains) 
f  ^ ,  Fluidnncia,  a  fluidounce  (8  tluidrachms) 

lb,  Libra,  a  pound,  rarely  used  in  prescriptions  (5760  grains) 

O,  Octarim,  a  pint  (16  fluidounces) 

The  Eonian  numerals  are  used  to  designate  quantities, — 1,  11,  iii,  iv, 
V,  vi,  vii,  viii,  ix,  x,  xx,  xxx,  xl,  1,  Ix,  Ixx,  Ixxx,  xc,  c,  etc.  These 
are  always  written  after  the  ingredient,  as  Sacchari  ^iv.  Care  should 
be  taken  to  dot  the  i's  in  each  case,  to  avoid  possible  ei-rors.  The 
''j"  is  sometimes  used  in  place  of  "  i"  where  moi-e  than  one  i  is 
needed  at  the  end  of  the  quantity;  thus,  "gr.  ij,"  meaning  two 
grains.    The  "j''  is  oftener  wi-itten  like  an  elongated  '^  i ;"  thus,  ''  ii." 

4.  The  Subscription,  or  the  Directions  to  the  Compounder. — The 
progress  made  in  pharmacy  is  well  shown  by  the  present  custom  of 
omitting  specific  directions  to  the  comj)ounder.  In  the  vast  majority 
of  prescriptions  the  subscrii)tion  is  contracted  to  a  single  letter  or 
word,  as  31.,  or  misce,  S.,  or  solve,  F.,  fiat,  etc.  The  physician  relies 
upon  the  skill  of  the  pharmacist,  and  generally  gives  no  specific 
directions. 

5.  The  Signa,  or  Directions  for  the  Patient,  sometimes  called 
Signatura,  is  usually  abbreviated  S'tg.  or  8.  Formerly  these  directions 
were  written  in  Latin,  but  this  is  rarely  the  case  now,  except  in  Great 
Britain.  There  is,  indeed,  no  good  rcjison  for  writing  them  in  Latin. 
The  Latin  which  is  in  common  use  in  prescription  writing  is  idio- 
matic, and,  altliongh  the  ordinary  rules  of  Latin  grammar  are  gen- 
erally applicable  to  it,  many  of  the  terms  have  a  sjK'cial  meaning,  and 
it  differs  in  seveial  i-espects  from  classical  Latin,  and  lience  lias  to  be 
a  special  object  of  study.  The  directions  should  1m'  known  to  the 
patient,  and  should  i>e  \vritt«'ii  in  t lie  vernacular  on  the  label  in  a 
clear,  distinct  han<l.  The  careless  habit  of  not  specifying  the  dii-ec- 
tions,  by  writing  "As  dir."  for  "As  diiccted''  or  "  Use  as  directed," 
is  greatly  to  be  deprecated.  Fre<iuent]y  the  })at  ient  foigets  the  verbal 
directions,  or  misunderstands  tliem,  and  asks  the  ])liarinacist,  "How 
is  this  medicine  to  be  taken  f  The  answer  must  of  necessity  be  as 
worthless  as  the  diiection,  unless  the  ])harinacist  by  skilful  (juestion- 
ing  can  caus<'  the  directions  to  be  recalled  by  the  ])atient.  Then, 
again,  the  dose  (tf  the  ))rcscript ion  gives  the  only  clue  to  its  safety. 
Without  knowing  it,  the  phnrmacist  <'annot  be  held  res])onsible  for 
not  det<'cting  an  error.  The  j)atieiit,  »'\-en  if  he  i-(>nienil)eis  at  the 
time  the  verbal  directions,  may  soon  forget  tliem,  and  aft<Mwardslake 

'  This  weight  is  rapidly  piwising  ont  of  nse.  Tt  js  quite  u  convenient  to  write  gr.  xx,  and 
ttiis  \»  not  likely  to  l)c  mistaken  for  3.  fts  B  >■''• 
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a  double  dose  by  mistake.  The  directions  for  the  patient  should  be 
written  in  full,  explicitly,  and  in  plain  English. 

6.  The  Name  or  Initials  of  the  Physician,  with  Date. — The  name 
of  the  prescriber  is  rarely  signed  in  full,  particularly  since  the  very 
general  use  of  jjrinted  prescription  blanks,  which  contain  not  only 
the  full  name  and  address  of  the  physician  but  also  his  office  hours. 
It  is  very  necessary  sometimes  to  communicate  quickly  with  the 
physician  in  case  of  error  or  ambiguity,  and,  when  printed  blanks  are 
not  used,  the  name  and  address  of  the  prescriber  should  be  written  in 
full. 

Unusual  Doses  in  Prescriptions. — It  is  to  be  regretted  that  some 
uniform  system  of  indicating  unusual  doses  has  not  been  adopted  by 
physicians.  Occasions  frequently  arise  where  the  patient,  either  from 
becoming  habituated  to  its  use,  or  from  some  other  cause,  will  tolerate 
an  excessive  or  ordinarily  poisonous  dose  of  a  remedy.  A  careful 
pharmacist  always  hesitates  to  compound  such  a  prescription  if  the 
dose  is  not  especially  marked  as  unusual,  and  delays  necessarily  occur. 
The  most  satisfactory  method  of  indicating  such  a  dose  is  that  of  un- 
derscoring the  quantity  deemed  unusual,  as  shown  in  the  following  : 

R    Morph.  Sulph.  gr.  vi 
Syrup.  Limonis  f  ^ii 
-    Aquje  q.  s.  ft.  f  ^i. 
Sig.    A  teaspoonful  every  two  hours  until  relieved. 

Other  marks  are  sometimes  used, — the  exclamation  mark  (!),  for 
instance,  or  Q.  R.  (quantum  rectum).  These  are  not  so  distinctive  as 
underscoring,  and  are  open  to  the  objection  that  in  handwriting, 
which  is  very  apt  to  be  defective,  they  are  likely  to  puzzle  or  mislead 
the  pharmacist  by  being  mistaken  for  some  other  parts  of  the  pre- 
scription. A  heavy  black  line  under  the  unusual  dose  cannot  be  mis- 
taken. 

One  of  the  best  works  published  upon  prescription  Latin  is  the 
Latin  Grammar  of  Pharmacy,  by  Joseph  Ince,  London.  The  student 
will  be  well  repaid  by  a  careful  perusal.  The  following  Latin  pre- 
scription from  Wliitla's  Elements,  with  the  gj-aniniatical  analysis,  is 
so  thoroughly  illustrative  that  it  is  inserted  almost  in  its  entirety  : 

B Superscription 

(Basis.)  Pot.  Acet.   ^\.  "I 

(Adjuvant.)      Thict.  Digil<ilis  i ^^l.  LlvsmiPTiov 

(Corrective.)      S>jr.  Aumntni  ^l.       ^  >  INSCRIPTION 

(Vehicle.)        Decoct.  tScopurii  ud  f^v'm.     J 

3/".,  ft.  mwt SrnscRiPTioN 

Cpf.  cochl.  mag.  ii.  ita  q.q.  hora  ex  paul.  aqtice.  Si(;n.\ 

Without  abbreviations  or  contractions  it  would  read  thus  : 

Recipe 

Potcwssii  Arrtnti.'<  drarhmnx  qninqyie. 
Tinctunv  IHgitiil'tK  ilntrlimmn  unnm. 
Sifrupi  Auntntii  uncliim  imam. 
Dccoeti  Scdjxirii  ail  iinria.i  nrtn. 
Misce,  fiat  mlstura.     Capiat  ctirhlinria  itnu  mai/iin  quarta  qiuiqui-  honi  fx  p<tulnlo 
aquas. 

69 


1090 


PRESCRIPTIONS 


The  student  will  find  benefit  from  a  careful  study  of  the  following 
page,  in  which  the  Latin  of  the  above  prescription  is  arranged  accord- 
ing to  the  English  idiom,  and  each  word  parsed  and  translated. 


B  (Recipe) 

V  (quinque) 

^  (drachmas) 
licet,  (acetatis) 
Pot.  (potaasii) 

H  (Recipe) 

i  (unam) 

f  ^5  (drachmain) 
'tind.  (tinctur*) 
Digit,  (digitalis) 

B  (Recipe) 
i  (unam) 
f.5  (unciam) 
Syr.  (syrupi) 
Aur.  (aurantii) 

B  (Recipe) 

Ad. 

viij  (octo) 

f^   (uncias) 

Dectx-t.^  (decocti) 

Scijp.  (scoparii) 


Recipe  Potassii  Acelatiis  drachnia.s  qititujae 
.   ITT.  tr.   imp.   m-   2d  per.  s.,  to   agree  with  its  ^ 
nom.Tu — "thou"  (understood).     Recipi-o,  re-  >  Take  thoU 
cepi,  receptum,  reeipere.     From  re  and  capio.     J 

five 


M.  (misce) 
Mint,  (mistura) 
F\.  (fiat) 


Opt.  (capiat) 

ii  (duo) 

M(i(j.  (magna) 
Coch.  (coclilearia) 
7.7.  (qu&que) 

4ta  (quarta) 

Hord 
Ex. 

Paul,  (paululo) 

Aq.  (Aquse) 


num.  adj.  indec.  ac.  pi.  qual.  and  agreeing   with 

drachmas, 
n.  f.  ae.  pi.     Drachma,  -iE. 
n.  f.  gen.  s.  qual.  drachmas.     Acetas,  -atis. 
n.  f.  gen.  s.  qual.  acetatis.    Potussiuui,  -ii 

Recipe  Digitalis  Tincturx  drachmam  unam 

(understood.)  . 

num.  adj.  ac.  s.   qual.   and  agreeing  with   drach- 
mam.    Unus,  -a,  -ura. 
n.  f.  ac.  s.  gov.  by  recipe.     Drachma,  -ae. 
n.  f.  gen.  9.  qual.  drachmam.     Tinctura,  -ae. 
n.  f.  gen.  s.  qual.  tincturae.     Digitalis,  -is. 

Recipe  Aurantii  Syrupi  unciam  unam 
(understood.) 
( Parsed  as  before. ) 

n.  f.  ac.  s.  gov.  by  recipe.     Uncia,  -ae. 
n.  m.  gen.  s.  qual.  unciam.     Syrupus,  -i. 
n.  neut.  gen.  s.  qual.  syrupi.     Aurantium,  -ii. 

Recipe  Decocti  Scoparii  ad  uncias  octo 
(understood.) 
prep,  used  adverbially, 
num.  adj.  indec.  qual.  uncias. 
n.  f.  ac.  pi.  gov.  by  recipe.     Uncia,  -ae. 
n.  neut.  gen.  s.  qual.  uncias.     Decoctum,  -i. 
n.  masc.  gen.  s.  qual.  decocti.     Scoparius,  -ii. 

Misce,  fiat  mistura 
trans,   imp.   m.  p.   t.,  agreeing  with  and  gov- 
erned by  Tu  (understood).     Miscep,   -ui,  mi 
um  or  mistum,  miscere. 
f.  nom.  s.,  governing  fiat.     Mistura,  -ae. 
used  as  passive  of  facio.  pres.  sub.  3d  s.      Used  | 
•j      as   imp.  gov.  by  and  agreeing  with    mistura.  >  ])e  made 
(     Fio,  factus  sum,  fieri ;  to  be  made  or  become.     J 

Capiat  cochlearia  duo  magna  quarta  qudque  hord  ex  paulido  aqux 

irr.  v.  tr.  sub.  in.  pr.  t.  .3d  per.  s.,  agreeing  with 
and  gov.  by  Is  — "he"  (^understood).  Capio, 
cepi,  captum,  capere,  the  present  subjunctive 
used  as  an  imperative. 

num.  adj.  ac.  pi.  neut.  qual.  and  agreeing  with 
cochlearia.      Duo,  -it,  -o. 

adj.  ac.  pi.  neut.  qual.  and  agreeing  with  coch- 
learia.    Magnus,  -a,  -um. 

n.  ac.  pi.  neut.,  gov.  by  capiat.     Cochleare,  -is. 
J  pron.  indef.  nbl.  s.,  qualifying  and  agreeing  with 
hora.     Qui«(jue,  quipipie,  quodque. 

num.  adj.  abl.  .1.,  (jualifying  and  agreeing  with 
hor^.     Quartus,  -a,  -um. 

n.  f.  abl.  8.     Hora,  -ae. 

prep. 

adj.  abl.  s.  Used  h»  a  noun,  gov.  by  ex.  Paululus, 
-a,    um. 

n.  f.  K^n.  8.  qual.  paululo.     Aqua,  -s. 


r- 


drachms, 
of  acetate 
of  potash 

Take  thou 

one 

drachm. 

of  the  tincture 

of  digitaHs 

Take  thou 

one 

ounce 

of  syrup 

of  orange  peel 

Take  thou 

up  to 

eight 

ounces 

of  the  decoction 

of  broom 


ov- ) 

ix-  >  Mix  you,  or  mix 

Let  the  mixture 


He  may  take, 
or  let  bim  take 

two 

large 

tablespoonfuls 
at  each 

fourth 

hour 
out  of 

a  Uttle 

of  water 


*  Homo  Buthoritipw  would  jint  Decoct,  in  the  acouunt ivc,  governed  by  recipe.  In  the  same 
way,  whoro  the  Htudent  iih-cIh  Aquii-  ml  f^  in  the  dilTcrtiit  prcHcriwtions  and  formulii'  through- 
•ut  this  work,  h«  may  subntituto  Aquam  a<l  f  5  ;  but  this  latter  is  by  no  mouns  so  idiomatic  as 
Aqua)  ad  f^ . 
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Abbreviations  are  necessary  in  writinj^  prescriptions,  and  th«*y  are 
universjilly  employed.  Great  caie  imist  Ik*  taken,  lio\vev<!r,  t<^>  avoid 
ambiguities,  which  may  mean  death  fo  the  patient.  Usually,  the  care- 
ful pharmacist  gathers  from  the  directions  and  the  quantiti(«  the 
information  which  guides  him  safely.  A  few  examples  of  defective 
abbreviations  are  appended,  a  number  of  which  are  taken  from 
Pareira's  Physician's  Prescription  Book. 


Acid.  Hydroc. 

Aconit. 

Ammon. 
Aq.  Chlor. 
Aq.  Fontis. 
Calc.  Chlor. 

Chlor. 

Emp.  Lyt, 

Ext.  Col. 
Hyd.  Chlor. 


May  mean  Acidum  Hydro- 

chloricuin  or 
Acidum  Ilydrocyanicum 
Aconitina 
Aconiti  Iladix 
Aconiti  Folia 
Ammonia  (alkali) 
Ammoniac  (gum  resin) 
Aqua  C'hlori 
Aqua  Chloroformi 
May   often    be    read    Aqua 

Fortis 
Calcium  Chloride 
Chlorinated  Lime 
Chlorine 
Chloroform 
Chloral 
Emp.   Lytharf;.   (lead   plius- 

ter, — old  name) 
Emp.      Lytta;       (blistering 

plaster 
Extractum  Colchici 
Extractum  Colocynthidis 
Calomel 

Corrosive  Sublimate 
Hydrated  Chloral 


Hydr. 

Hydr.  Perox. 
Mist.  Ammon. 

Potass.  Hyd. 

Sod.  Hype. 
Sod.  Sulph. 

Sulph. 
Zinci.Phosph. 


Hydrargyrum  (mercury) 

Hydras  (hydrate) 

Hydrioda.s  (hydriodate) 

Hydrochlora.s      (hydrochlo- 
rate) 

Hydrocyana.s        (hydrocya- 
nate) 

Hydrogen  Peroxi<le 

Hydrargyri  Perox  id  um 

Ammonia  Mixture 

Mixture  of  Ammoniac 
(gum  resin) 

Pota,ssium  Hydrate  (caustic 
pota.ssa)  • 

Potassium   Hydriodate  (po- 
tassium iodide) 

Sodium  Hyposulphite 

Sodium  Hypophosphite 

Sodium  Sulphate 

Sodium  Sulphite 

Sodium  Sulphide 

Sulphur 

Sulphide 

Sulphate 

Sulphite 

Zinc  Phosphate 

Zinc  Phosphide 


The  above  list  might  be  indefinitely  prolonged.  Sufficient  has  been 
clearly  shown,  however,  to  convince  even  the  niOvSt  sceptical  practi- 
tioner of  the  grave  danger  of  careless  abbreviation.  The  following 
table  of  abbreviations,  terms,  etc.,  used  in  prescriptions  will  be  of 
service  to  the  pharmacist,  by  enabling  him  tx)  translate  some  of  the 
technical  phrases  used  in  writing  prescriptions  : 


Word  orPhraoe 


Meaning 


Word  or  Phrase 


Meaning 


A,  aa 
Ablutio 
Absente  febre 

Accuratissime 

Acerbus 

Ad 

Ad  coneilian- 

dun>      gus- 

tuni 
Ad     defectio- 

ncm  niiimi 
A<lde,  addnn- 

tur,   addcn- 

dus,  adden- 

do 
Ad  duas  vices 
Ad        gratam 

aciditatem 


Abs.  febr. 
Accuratiss 
A<i 


Ad   dcf. 

imi 
Add. 


Ad  2  vie. 

Ad  grat. 

acid. 


Of  each 

A  wa.sliing 

In  the  absence  of 

fever 
Most  carefully 
Sour 

To,  u))  to 
To  suit  the  ta.>ite 


To  fainting 

Add,  or  let  them 
bo  added,  to  be 
added,  by  add- 
ing 
At  twice  taking 
To  an  agreeable 
sourness 


Adhibendus 

Ad  libitum 
Admove,  ad- 

moveatur. 

admovean- 

tur 
Ad  i>artcs  do- 

lentcs 
Ad  secundum 

vicem 
Adstante 

fob  re 
Ad  tertiam  vi- 
cem 
Adversum 
/Eta.s 
Aggrediente 

febre 


To     be     adminis- 
tered 

At  pleasure 

Apply,    let   it    be 
applied,    let 
them  he  applied 

To     the     painful 

parts 
To  the  second  time 

When  the  fever  is 

on 
For  three  times 

Against 

,\ge.  time  of  life 
While  the  fever  is 
coming  on 
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A-ita 
Agitato  vase 

Albu3 
Alcoholizatus 

Aliquot 

Alter 

Alternis  boris 

Aluta 

Alvo  adstric- 
ta 

Alvus 

Aniplus 

Ana 

Ante 

Aqua  aerata 

Aqua  astricta 

Aqua  bulliens 

Aqua  commu- 
nis 

Aqua  fervens 

Aqua  fluviati- 
lis 

Aqua  fontalis 
(or  fontis  or 
I'ontana) 

Aqua  luarina 

Aqua  nivalis 

Aqua  pluvia- 
tilis  (or  plu- 
vialis) 

Aut 

Baccillum 

Balneum  are- 
nii; 

Balneum  ma- 
riae  or  ma- 
ris 

Balneum  va- 
porosum  or 
vaporis 

Barbadensis 

Bene 

Bibe 

BiiluuMi 

Bis 

l>!s  in  ilio 

Bis  in  (lies 

IJolus 

Bonu» 

Brevis 

Bulliat,  bul- 
liant 

Butyrum 

('alolactus 

Capiat 


f'arbafl. 


Capsuliu  aniy- 

hwi'tc 
Carba.iii8 
fautc 
I 'hart  a 
Charta 

ncrata 
Chartula 

nbu.x  .... 

Cito  di^cn.so-  i  CitodiKp 

tur  I 


Contraction 


Meaning 


Agit. 
Alb. 


Alv.  ailst. 


A.,  aa. 


Aq.  aenit. 
Aq.  astr. 
Aq.  bull. 
Aq.  conini. 

Aq.  ferv. 
Aq.  tluv. 

Aq.  font. 


Aq.  mar. 
Aq.  niv. 
Aq.  pluv. 


B.  A. 
B.  M. 

B.  V. 

B.B.,  B.B.S. 
iiii).  ' 


Bi.s  in  (1. 
Bis  in  d. 
Bol. 


Hull. 
But. 
Cap. 


Chart. 
Chart,  rcrat. 


Shake,  stir 

The     vial      being 

.•shaken 
White 
Alcoholized,  finely 

powdered 
Some,  a  few 
The  other 
Every  other  hour 
Leather 
The  bowels  being 

confined 
The  belly 
Large 
Of  each 
Before 

Carbonated  water 
Frozen  water 
Boiling  water 
Common  water 

Hot  water 
River  water 

Spring  water 


Sea  water 
Snow  water 
Rain  water 


Or 

A  bougie 

Sand  bath 

A  ."salt  water  bath 


A  vapor  bath 


Harbadoes 
Well 
l»rink 
'i'wo  days 
Twice 

Twice  a  day 
Twice  a  day 
A  large  pill 
(Jood 
Short 
Let  boil 

Butter 

Warmed 

Ijct  him   (or  her) 

take 
Starch  cap.oulc", — 

!.<■.,  C4vchcls 
Lint,  linen 
Cautiously 
I'ajicr 
Waxed  ]>apor 


Small  paper 

Food 

])i!<pcn.''e  ((uickly 


Word  or  Phrase     Contraction 


Meaning 


Cochlear  or 
cochleare, 
Cochleatim 

Cochleare  am- 
plum 

Cochleare 
magnum 

Cochleare  me- 
dium  or 
modicum 

Cochleare 
parvum 

Coctio 

Cicrulcus 

Cogantur 

(^la 
Colaturae 

Colatus 
Colcntur 

Coletur 

Collunarium 

Collutorium 

CoUyrium 

Coloretur 

Commi.sce 

Compositus 

Concisus 

('oncussus 

Confectio 

Confricamcn- 

tum 
Congius 
Conquas- 

sando 
Conserva 

( "onspergo 

Contcro 

Cimtintiantur 
icMH'dia 

Contra 

Contusus 

Coque.  Co- 
quantur 

Clique  ad 
meclietatis 
cvinsump- 
lioncm 

( 'ni|np  in  sufli- 
('ictite(|iian 
tilate  aqiuo 

Co(|ue  secun- 
dum arteni 

Cor.  cordis 

Corte.x 

•  •(.tula 

Co.xa 

Cra,<,  Cra.sti- 
nus 

Cnis  inano  su 
tiicndus 

( 'ra.-'  node 

Crastinus 


Coch.,  C'och- 
leat. 

Coch.  amp. 

Coch.  mag. 

Coch.  nied. 

Coch.  par v. 


Coct. 
C<crul. 


Col. 
Colatur. 


Colat. 
Colent. 


Colet. 


Collut. 
Collyr.,  Coll, 


t'onip. 
Conf! 


Con- 


Cons. 
Consperg. 
Cont.  rem. 


Coq. 

Coq.   ad. 
nied.   con- 
sump. 

Coq.  in  S.  A 


Coq.  S.  A. 


A  spoonful,  by 
spoonfuls 

A  tablespoonful 

A  large  spoonful 
(about  half  an 
ounce) 

A  dessertspoon- 
ful (about  two 
fluidrachms) 

A  teaspoonful 
(about  (me 
fluidrachm) 

Boiling 

Blue 

Let  them  be  com- 
bined 

Strain 

To,  or  of,  the 
strained  liquor 

Strained 

Let    them  be 
strained 

Let  it  be  strained 

A  nose  wash 

A  mouth  wash 

An  eye  wash 

Let  it  be  colored 

Mi.\  together 

Compounded 

Cut 

Shaken 

Confection 

A  liniment 

A  gallon 
Vigorous  shaking 

A  conserve  ;  also 
keep  (thou) 

Todust  or  sprinkle 

Rub  together 

Let  the  medicines 
bo  «ontinued 

.\  gainst 

Bruised 

Boil,  let  them  bo 
boiled 

Boil  to  the  con- 
sumption of  half 


Boil  in  a  suffi- 
cient quantity 
of  water 

Boil  according   to 
art 

The  heart 

The  bark 

A  measure 

The  hip 

To-morrow 

To   bo   taken  to- 
morrow morning 
To-morrow  iii^ht 
For    fo-morrow, 
early 
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Word  or  Phrase 

Contraction 

Meaiiiiip 

Word  or  Phrase'    Contraction 

Meaning 

Cras  vespere 

To-morrow  even- 

Enemata 

Clyster!) 

ing 

Epistomium 

Epistom. 

A  stopper 

Cujus,  Cujus- 

Cuj. 

Of  which,  of  any 

Et 

And 

libet 

P^tiam 



Also,  Vjesides 

Cum 

C. 

With 

Evanuerit 

Shall   have  disap- 

Cyatho theae 

In  a  cup  of  tea 

peared 

Cyathus,     or 

Cyat'h.,'    C.' 

A  wineglass  (from 

Ex  or  E 

E 

From,  one  of 

Cyathua  vi- 

vinar. 

one-half  to  two 

E.xhibeatur 

Exhib. 

Let  it  be  exhibited 

narius 

fluidounces) 

Ex  iiiodo  pre- 

E.  m.  p. 

After  the  manner 

Da,  detur 

D.,  det. 

(Jive,  let  be  given 

scripto 

prescribed,  aa 

De 

Of,  or  from 

directed 

Deaurentur 

Deaur.  pil. 

Let    the   pills  be 

Extende 

Ext. 

Spread 

pilulae 

gilded 

Extende    su- 

Ex.   snp. 

Spread  thou  upon 

Debita  spissi- 

Deb.  spiss. 

A  proper   eon.si.st- 

per  alutam 

alut.   moll. 

soft  leather 

tudo 

ence 

uiollem 

Debitus 

Due,  proper 

Fac,    Fiat, 

F.,  Ft. 

Make,  let  it  be 

Decanta 

Dec. 

Pour  off 

Fiant 

made,  let  them 

Decern,  Deci- 

Ten,  the  tenth 

be  made 

mu8 

Fac  pilulas 

F.  pil.  xii 

Make  12  piUS 

Decubitus 

Decub. 

Lying  down 

duodecim 

Do   die    in 

De  d.  in  d. 

From  day  to  day 

Farina 

Flour 

diem 

Fa.scicul»is 

A    bundle  which 

Deglutiatur 

Deglut. 

May  or  let  be  swal- 
lowed 

can  be  carried 
under  the  arm 

Dein 

Thereupon 

Febre    du- 

Feb.  dur. 

During  the  fever 

Dejicerit 

Let  it  be  purge<l 

r.'inte 

Dentur  tales 

b.'  t.  d.' 

Let  four  such  do.-e.-' 

Febris 

Fever 

doses  No.  iv 

No.  iv 

be  given 

P  emoribus  in- 

Fern,   in- 

To the  inner  parts 

Detur  in  du- 

Let t'wice  as  much 

tern  is 
Fervens 

tern. 
Ferv. 

of  the  thighs 
Boiling 

ple 

be  given 

Dexter,  Dex- 

The  right 

Fiant  chartu- 

Ft.  chart. 

Make  12  powders 

tra 

\iB  xii 

xii 

Diebus   alter- 

Dieb.  alt. 

Every  other  day 

Fiant  pilula; 

Ft.  pil.  xii 

Make  12  pills 

nis 

xii 

Diebus  tertiis 

Dieb.  tert. 

Every  third  day 

Fiant    pul- 

Ft.  pulv.  xii 

Make  12  powders 

Digere 

Digest 

veres  xii 

Diluculo 

biiuc. 

At  break  of  day. 

Fiant  suppos- 

Ft.  suppos. 

Make  4  supposi- 

Dilue, Dilu- 

Dil. 

Dilute  (thou),  di- 

itoria  iv 

iv 

tories 

tus 

lute<l 

Fiat    cata- 

Ft.    cata- 

Make a  poultice 

Dimidius 

Dim. 

One-half 

plasma 

plasm. 

Directionc 

D.  P.  or  di- 

With  a  proper  di- 

Fiat ceratum 

Ft.  cerat. 

Make  a  cerate 

propria 

rec.  prop. 

rection 

Fiat     colly- 

Ft.  coUyr. 

Make  an  eye  wash 

Dividatur 

D.  in  p.  aq. 

Let  it  be  divided 

rium 

in  partes 

into  equal  parts 

Fiat  confectio 

Ft.  con  fee. 

Make     a     confec- 

ujquales 

tion 

Dividendus, 

To  be  divided 

Fiat  electua- 

Ft. elect. 

Make  an  electuary 

-a,  -um 

rium 

Dolor 

Pain 

Fiat  emplas- 

Ft.    enip. 

Make  a  plaster  6 

Donee 

I'ntil 

trum  6X4 

6X4 

by  4  inches 

Donee  alvus 

L'ntil    the   bowels 

Fiat  emplas- 

Ft.  emp. 

Make  a  blister 

bis   dejicia- 

have  been  twice 

trum     epi- 

epispast. 

tur 

evacuated 

.spasticuin 

Donee  alvus 

Until  the  bowels 

Fiat  emplas- 

Ft.  emp. 

Make  a  blister 

solutafuerit 

shall  be  opened 

trum  vesi- 

vesicat. 

Donee   dolor 

Until  the  ne- 

catoriuni 

nephriticus 

phritic  pain  is 

Fiat  cmul.«io 

Ft.  emuls. 

Make  an  emulsion 

exulaverit 

removed 

Fiat  enema 

Ft.  enema. 

Make  an  injection 

Durante   do- 

While  the  pain 

(for  rectum) 

lore 

lasts 

Fiat    garga- 

Ft.  garg. 

Make  a  gargle 

Eadem  (fern.) 

The  same 
.Made  of  ivory 

risma 
Fiat  haustus 

Ft.  haust. 

Eburneus 

Eburn. 

Make  a  draught 

Edens 

Kating 

Fiat   infusum 

Ft.   infus. 

Make  an  infusion 

Edulcorata 

kd".  ' 

Ivlul corn ted 

Fiat  injectio 

Ft.   injec. 

.Make  an  injection 

Ejusdem 

Ejusd. 

f)f  the  .•'ume 

(for  urethra) 

Electuarium 

Elect. 

.\n  electuary 

Fiat    lege  ar- 

F.  L.  A. 

Let  it   bo  made  by 

Emulgens 

An  emulsifying 

tis 
Fiat  liniiiii-n- 

Ft.  liniin. 

the  rules  of  art 

agent 

Make  a  liniment 

Enema 

En. 

An  enema,  a  clys- 

tum 

ter 

Fiat  massa 

Ft.  massa 

Make  a  mass 
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Fiat  massa  ct 
divide   in 
pilula^  xii 

Fiat  ina^sa  in 
pilula.-:  xii 
dividcnda 

Fiat  ina^sa  in 
trochiscos 
xl    divi- 
denda 

Fiat  luistura 

Fiiit  pulvis 

Fiat  pulvis  et 
divide  in 
chartutas 
xii 

Fiat  pulvis  in 
chartulas 
xii   divi- 
denda 

Fiat  secun- 
dum artis 
regulas 

Fiat  solutio 

Fiat  supposi- 
toriuui 

Fiat  trochisci 
xxir 

Fiat  unguen- 
tuin 

Fiat  venajsec- 
tio 

Fictilis 

Filtra 

Fistula  ar- 
uiata 

Flavus 

Folius 

Frustillatim 

Fuerit 

Gargarisina 

Geiatina  qua- 
vis 

Qradatiin 

Grana   sex 

pondere 
Granuni, 

Grana 
Gratus 
Gross  us 
Gutta 
Guttie 
Guttatini 
(juttis   (lui- 

busdain 
Ilarum    pilu- 

laruui      8U- 

inantur  tru8 
IlaustuM 
llaustus   pur- 

gans  nuster 


Ilelxiomada 

Ht^rba 

il.:ri 

Hie,  Hbbc.Hoc 


Ft.  loas. 

div.  in  pil. 

xii 
Ft.   iua.s. 

div.  in  pil. 

xii 
Ft.   mas   in 

troch.    xl. 

div. 

Ft.  mist. 

Ft.  pulv. 

Ft.  pulv. 
et.  div.  in 
char,  xii 


F.  S.  A.  R. 


Ft.  solut. 
Ft.  suppos. 

Ft.  troch. 

xxiv 
Ft.  ung. 


Flav. 

Fol. 

Frust. 


(.  I. 


(itt. 
(itt. 
(Jut  tat. 
<iutt.    i{ui- 

l.usd. 
liar.   pil. 

sum  iii. 

Ilaust. 
II.  p.  n. 


Make  12  pills 
Make  12  pills 
Make  40  lozenges 


Make  a  mixture 
Make  a  powder 
Make  12  powders 


Make  12  powders 


Let    it   be    made 
according  to  the 
rules  of  tirt 

Make  a  solution 

Make    a  supposi- 
tory 

Make  24  lozenges 

Make  an  oint- 
ment 
Bleed 

Earthen 

Filter  (thou) 

A  syringe  fitted 
tor  use 

Yellow 

A  leaf 

In  little  pieces 

Shall  have  been 

A  gargle 

In    any    kind    of 
jelly 

By  degrees,  grad- 
ually 

Six    grains   by 
weight 

(irain,  grains 


I'leasant 

Large,  coarse 

A  drop 

Drops 

Hy  drops 

With  a  few  drojis 

Let  three  of  these 
])ills  be  taken 

A  draught 

A   purging 
draught   made 
according  to  a 
practitioner's 
own  formula 

A  week 

An  herb 

Yesterday 

This 


Hirudo 

Hora 

Ilora  deeubi- 

tds 
llorue  unius 

spatio 
Hora  somni 


Hora  undeci- 

ma    matu- 

tina 
lloris    inter- 

mediis 
Idem 

Identidem 
Idoneus 
Immitatur 
Imprimis 
Incide,  Inci- 

sus 
Inde 
In  dies 

Infunde 
Ingerendo 

capsulas 
In  impetu 

effervescen- 

tiie 
Injectio 
lujiriatur 

enema 

In  lagena 
bene  obtu- 
rata 

In  pulmento 

Instar 

Inter 

In  tern  us 

Involve  geia- 
tina 

Ita 

.lam 

.lontaculum 

.Iul('l)US,  .lu- 

k-])Uin 
.lusculum 
.luxta 
Kali  jirii'para- 

tum  (potas- 

sa'  carbo- 

nas) 
Lao 

Lamella 
Lana 
Largus 

Lari4lum 
Later!  dolcnti 

Lax  us 
Le<-fus 
Lcniter   te- 

rendo 
Leviter 
Linteum 
Magnus 


H. 
H.  D. 

Hor.   un. 

spatio 
H.  S.  or 

Hor.  soin. 


Hor.    i 
term. 


Inc. 


In  d. 
Inf. 


.lent, 
.lul. 


KaL  ppt. 


Lat.  dol. 


Mag. 


A  leech 

An  hour 

At   the  hour  of 
going  to  bed 

At  the  expiration 
of  an  hour 

Just  before  going 
to  sleep,  or  on 
retiring  to  rest 

At  the  eleventh 
hour  of  the 
morning 

In  the  interme- 
diate hours 

The  same 

Repeatedly 

Proper 

Introduce  it  into 

First 

Cut  (thou),  being 
cut 

Therefrom 

From  day  to  day, 
daily 

Pour  in 

Put  in  capsules 

In  the  height  of 
effervescence 

An  injection 

Let  an  injection 
or  clyster  bo 
given 

In  a  well-stop- 
pered bottle 

In  gruel 

As  big  as 

Between 

Inner 

Coat  with  gelatin 

In  such  manner 
Now 

Breakfast 
A  julep 

A  broth 

Near  to 

Prepared  kali,  or 
carbonate  or  bi-- 
carbonate  of 
potash 

Milk 

Leaf  or  scale 

Flannel 

Abundant,  plenti- 
ful 

Lard 

To  the  side  that  is 
painful 

Loose,  open 

A  bed 

By  rubbing  gently 


Lightly 

Lint 

Large 
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Word  or  Phrase     Contraction 


Meaning 


Mane,  Mane 
prime 

Manipulus 
Manus 

Massa,  Massa 
pilularis 

Matula 
Matutinus 
Medius 
Mensura 
Mica  panis 

Minimum 

Minutum 

Misce 

Mitte,  Mitta- 
tur,  Mit- 
tantur 

Mitte  sangui- 
nem  ad  un- 
cias  duode- 
cim  saltem 

Mitte  talis 

Modicus 
Mode   prae- 

scripto 
Mora 
More  dictu, 

More  solito 

Mortarium 
Necnon 
Ne   tradas 

sine  num- 

mo 


Nisi 

Non 

Nonrepetatur 
No.x,  noi'tis 
Nucha 

Numerus 
Nunc 
Nux  Mos- 

chuta 
Obduce 

Obtritus 

Occlusus 

Octariu,s 

Octavus    ' 

Octo 

Oculus 

Oleum  lini 

sine  igno 
Oleum  oiivic 

optiiiiuiu 
Ollieulii 


M.  or  Man. 


Mic.  pan. 
M.  or  Min. 
M. 


Mod. 
praesc. 


More  diet., 
More  sol. 


Ne  tr. 
num. 


Non.  rep. 


No. 


0.  0.  0. 


In  the  morning, 
very  early  in 
the  morning 

A  handful 

The  hand 

A  mass,  a  pill 
mass 

A  vessel  or  pot 
In  the  morning 
Middle 
By  measure 
Crumb  of  bread 

A  minim 

A  minute 

Mix 

Send,  let   it   be 

sent,  let  them 

be  sent 
Take  away  blood 

to  12  ounces  at 

least 

Send  of  such  or 
this 

Middle  sized 

In  the  manner 
prescribed 

Delay 

In  the  manner  di- 
rected, in  the 
usual  manner 

A  mortar 

Also 

Do   not   deliver 
it  unless  paid. 
(Used  by  apoth- 
ecaries as  a  cau- 
tion to  the  a.s- 
sistant  when  the 
presence  of  the 
patient  prevents 
the  master  from 
giving  a  verbal 
direction) 

Unless 

Not 

Do  not  repeat 

Night 

The  nape  of  the 
neck 

Number 

Now 

A  nutmeg 

Cover,  conceal,  or 
coat 

Crushed 

Enclosed 

A  pint 

Eighth 

Eight 

The  eye 

Cold  drawn  lin- 
seed oil 

Best  olive  oil 

A  little  pot 


Word  or  Phrase    Contraction 


Meaning 


Omni  horS, 
Omni  biho- 
rio,  Omni 
quad  ran  te 
hunt' 

Omni  mane 

Omni  nocte 

Opus 

Ovum 

Pabulum 

Panis 
Pannus 
Pars,  partis 
Partes  aequa- 

les 
Partitis  vici- 

bus 
Parvulus 

Coch.  par- 
vulum 
Parvus 
Pastillus, 

Pastillum 


Pectus 
I'ediluvium 
Per 

Peracta  ope- 
ratio  emet- 


Per  deliqui- 

um 
Pergo,  per- 

gere 
Perinde 

Pes 

Phiala  prius 

agitata 
Pilula 
Pilus 
Pinguis 
Placebo 
I'lcnus 
I'oeulum,  Po- 

cillum 
Pondere 
Pondus  civile 


P(mdus  medi- 

cinale 
Pone  aurcm 
Post  cibo 
Post  singulas 

scdes  liqui- 

das 
Pot  us 
Prandium 
Primn  mane 


Omn.  hor., 
Omn.  bih., 
Omn. 
quadr.  hor. 


P.  se. 
Part.  vie. 


Coch;  parv. 


P.  P.  A. 


Pocul. 
oill. 
P. 


Po- 


Prand. 


Primus 
I'm 

Pro  rationo 
ivtatis 


Every  hour,  every 
two  hours,  every 
quarter  of  an 
hour 

Every  morning 
Every  night 
Need,  occasion 
An  egg 

Food,  nourish- 
ment 
Bread 
A  rag 
A  part 
Equal  parts 

In  divided  doses 

An  infant 
A  teaspoon  ful 

Little 

A  little  ball  of 
paste,  to  take 
like  a  lozenge, 
etc. 

The  breast 

A  foot  bath 

Through,  by 

When  the  opera- 
tion of  the 
emetic  is 
finished 

By  deliquescence 

To  go  on  with 

In  the  same  man- 
ner as  before 

The  foot 

The  bottle  having 
been  first  shaken 

A  pill 

The  hair 

Fat,  grease 

To  please,  satisfy 

Filled 

A  cup,  a  little 
cup 

By  weight 

Civil  weight 
(avoiniupois 
weight) 

Medicinal  (a|)oth- 
ccarics")  weight 

Behind  the  ear 

After  eating 

After  every  loose 
stool 

Drink 

Dinner 

Very  early  in  the 
morning 

The  first 

For 

According  to  the 
age  of  the  pa- 
tient 
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Word  or  Phrase 


Contraction 


Meaning 


Word  or  Phrase 


,  Contraction 


Meaning 


Pro  re  nata 
Proximo 
Pruis 
Pugillus 


Pulpa 

Pulvis,  Pul- 
verizatus 
Pyxis 
Quam  libet 

Quantum  li- 
bet, 

Quantum 
placet. 
Quantum 
vis, 

Quantum 
volueris 

Quantum 
suflBciat, 
Quantum 
satis 

Quaque 

Quaque  hora 

Quartus 

Quater 

Quatuor 

Quibus 

Qui  libet 

Quinque 

Quintus 

Quoque 

Quorum 

Quotidie 

Quoties 

Rarus 

Ratio 

Recens 

Recipe 

Redactus  in 
pulverem, 
redigatur 
in  pulve- 
rem 

Regio  um- 
bicilii 

Rciiquus 

Reniivt'tur 
Beme! 

Repctatur, 
Repetantur 

Res,  rci 

Re.xiihiiiM 

Ki'Mimnilero 

Retincre 

Ruber 

Siiccellntio 

Saepis 

Saltern 

Scat ula 

Scilicet 

Scutum 


P.  r.  n. 
Pus.' 


Pulv. 


Q.  1.,  Q.  p. 
Q.  V. 


Q.  S. 


Q.  Q. 


Q.  Q. 

Quor. 


Rec. 

Red.  in 
pulv.,  rc- 
dig.  in 
pulv. 


Rept. 


Scat. 


Occasionally 

N  earest 

liefore,  former 

A  pinch,  a  grip 
between  the 
thumb  and  first 
two  fingers 

Pulp 

A  powder,  pow- 
dered 

A  pill  box 

As  much  as  you 
wish 

As  much  as  you 
please 


As  much  as  is 
suflBcient 


Each  or  every 

Each  hour 

Fourth 

Four  times 

Four 

From  which 

Whatever  you 

please 
Five 
The  fifth 
Also 

Of  which 
Daily 

As  often  as 
Loose,    thin, 

rare 
Proportion 
Fresh 
Take 
Let  it  bo  reduced 

to  powder 


The  umbilical 

region 
Remaining 
Renew  once  only 

Let  it  be  repeated, 
let  them  be  re- 
j)eHfed 

Thing,  substance, 
object,  etc. 

Keninining 

To  answer 

To  kcej) 

Hed,  ru.l.ly 

A  ilry  poultice 

Often,  freqiii'iitly 

At  lea.st 

A  box 

Namoly 

For  jjrotcctinn 


Secundum  ar-  S.  A.,  S.  N. 
tein,  Secun- 
dum natu- 
ram 

Secundus 

Sedes 


Semel 

Semidrachma 

Semihora 

Semis 

Seorsum 

Septem 

Septimana 

Sericum  olea- 

tum 
Sescuncia 

Sesquihora 

Sex 

Sextus 

Si 

Siccus 

Sic,  Sic? 

Signa 

Signetur  no- 
mine pro- 
prio 


Silo  hujus 

Simul 
Sine 

Singulorum 
Si  non  valeat 

Si  opus  sit 
Sit 

Si  vires  per- 
mit tant 
Solatium 

Solitus 

Solus 
Solve 
Solvo, solvere, 

Solutus 
Somnus 
Si)aradrapus 
Spiritus  vini 

rectificntus 
Spiritus  vini 

tenuis 
Spiritus  vino- 

sus 
Spissus 
Statini 
Stet,  Stent 


Stilliitim 

Stilus 

Strntimisuper 

stniluMi 
Subnet  MS 


Semidr. 
Semih. 

Ss. 


Sig. 


Sing. 
Si  n.  val. 

Si  op.  sit 


Si  vir. 
perm. 


Stat. 
St. 


S.  S.  S. 


According  to  art, 
according  to 
nature 

Second 

The  alvine  evacu- 
ation 
Once 

Half  a  drachm 
Half  an  hour 
A  half 

Apart,  separate 
Seven 
A  week 
Oiled  silk 

An  ounce  and  a 
half 

An  hour  and  a 
half 

Six 

Sixth 

If 

Dry,  dried 

So,  is  it  so? 

Mark  thou 

Let  it  be  written 
upon  with  the 
proper  name 
(not  a  trade 
name) 

Keep  silent  con- 
cerning this 

Together 

AVithout 

Of  each 

If  it  does  not  an- 
swer 

If  necessary 

Let  it  be 

If  the  strength 
will  bear  it 

Soothing, 
a.ssuaging 

Accustomed, 
ordinary 

Alone 

Dissolve 

To  dissolve, 
dissolved 

Sleep 

A  spreail  plaster 

Rectilied  spirit  of 
wine 

Proof  spirit 

Ardent  spirit  of 

any  strength 
Dense,  hard 
Immetlintely 
Let  it  stand,  let 

them  stand 
Ry  drops,  or  in 

small  qunntitici 
Pencil,  stick,  or 

crayon 
Layer  upon  layer 

Subdued 
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Word  or  Phrase 


Meaning 


Word  or  Phra«e 


Contraction 


Meaning 


Subfinemcoc- 
tionis 


Subinde 
SubtilLs 


Succua 
Sumat  talem 


Sume,  Sumat, 
Sumatur, 
Sutnantur, 
Sumendus 

Summitates 

Superbibendo 
haustum 

Supra 
Tabella  (dim. 

of  tabula,  a 

table) 
Talis 
Tandem 
Tantura 
Tegmen  or 

Tegumen 
Tempori  dex- 

tro 
Tempus,  tem- 

poris 
Tenuis 
Ter 
Tere 
Ter  in  die,  or 

Ter  die 
Tertius 
TteB 


Sum. 


Tabel. 


Ttr. 

T.  i.  d.,  or 
t.  d. 


When  the  boiling 
is  nearly  lin- 
ished 

Frequently 

Fine,   smooth, 
nice 

Juice,  sap 

Let  the  patient 
take  one  like 
this 

Take  (thou),  let 
him  take,  let  it 
be  taken,  let 
them  be  taken, 
to  be  taken 

The  summits  or 
tops 

Drinking  after- 
wards this 
draught 

Above 

A  lozenge 


Such,  like  this 
At  last,  finally 
So  much,  so  many 
A  cover 

To  the  right  tem- 
ple 
Time  or  temple 

Fine,  thin 

Three  times 

Rub 

Three  times  a  day 

Third 
Three 


Triduum 

Tritura 

Turn 

Tussis 

Tuto 

Ubi 

I'ltiiiio  (or 
Ultima) 
praescrip- 
tus 

I'na 

T'ncia 

Unctulus 

Unguilla 

Ustus 

Ut  dictum 

Utendum 

I'to,  uti 

Vas  Vitreum 

Vehiculum 

Vel 

Venaesectio 

brachii 
Yenenosus 

Verus 
Vesper,  ves- 

peris 
Vices 
Vis,  viris 
Vitellus 
Vitello  ovi 

solutus 
Vitreum  vi- 

truni 
Vomitione 

urgente 


Trit. 


Ult.  pra;sc. 


Ut  Diet. 
Utend. 


Vesp. 


Vom.  urg. 


Three  days 

Triturate 

Then,  further- 
more 

A-  cough 

Safely 

Where,  wherever, 
whenever 

The  last  ordered 


Together 
An  ounce 
Besmeared, 

anointed 
An  ointment  box 
Burned 
As  directed 
To  be  used 
To  make  use  of 
A  glass  vessel 
A  vehicle 
Or 
Bleeding  in  the 

arm 
Poisonous,  a 

poison 
True,  genuine 
The  evening 

Turns 
Strength 
Yolk 

Dissolved  in  the 
yolk  of  an  egg 
Glass 

The  vomiting  be- 
ing troublesome 


AUTOGRAPH   AND  QUESTIONABLE  PRESCRIPTIONS 

In  the  followinf;-  pages  will  l)e  louiul  facsiinilcs  of  i)rescription8 
taken  from  the  author's  collection.  One  of  the  most  important  duties 
of  the  pharmacist  is  tlie  unravelling  of  prescrii)tions,  and  upon  his 
cleverness  in  accurately  divining  the  intention  of  the  physician  will 
often  depend  his  reputation  for  skill  and  aliility.  It  may  be  found 
that  as  one's  experience  in  the  art  of  iiitcii»rcting  increases,  there 
will  be  ample  justification  and  rcsi)cct  for  the  ]>liilologist  who 
dignified  the  art  of  Avriting  ])rescriptioiis  by  such  a  massivr  word  ;i.s 
''  Pharmacocatagrajdiologia."  It  is  not  to  be  suj)pos(Ml  that  all  of  the 
prescriptions  wliicli  follow  are  of  a  character  which  would  i)rove 
stumbling  blocks  to  those  having  had  experi«'ncc  in  thisditlicult  art ; 
indeed,  the  author  has  tlu'  highest  regard  for  the  rare  s;igacity  pos- 
sessed by  the  American  ])harmacist,  who  has  an  international  repu- 
tation for  acuteness,  and  his  only  apology  for  presenting  them  is  that 
he  has  some  hope  of  aiding  the  younger  members  by  some  useful 
practice. 

It  should  be  noted  that  the  facsimile  prescriptions  in  the  following 
pages,  while  faithful  reproductions,  are  really  clearer  and  are  usually 
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easier  to  read  than  the  originals,  because  it  has  been  found  impossible 
to  reproduce  blurred  lead  pencil  marks,  greasy  spots,  finger  marks, 
and  the  crumi>l('d  ])apcr,  which  are  such  important  factors  in  ob- 
scuring the  legibility  of  every  day  prescriptions. 

The  succeeding  illustrations  are  all  that  there  is  space  for.  They 
show  the  importance  of  writing  pre.scriptions  upon  regularly  printed 
or  engraved  blanks,  on  which  the  name  of  the  physician  is  clearly 
shown,  with  his  office  hours  and  address,  in  order  that  the  pharma- 
cist in  case  of  necessity  may  confer  with  him  speedily  and  have  all 
doubts  removed  about  the  interpretation  of  the  prescription. 

Omissions  and  Errors. — If  an  ohviouH  error  or  omis.sion  is  detected 
by  the  i)harmacist,  or  an  unusually  large  or  poisonous  dose  has  been 
prescril)ed,  it  is  geneially  easy  to  gain  the  requisite  delay,  upon  the 
plea  that  tlie  prescription  will  require. considerable  time  to  compound, 
or  for  some  other  reason  which  will  not  excite  the  suspicions  of  the 
patient  and  in  the  meantime  the  physician  may  be  consulted  and  the 
difficulty  removed.  Good  judgment  is  necessary  at  all  times,  and 
where  delay  is  entirely  inadmissible  there  is  nothing  left  for  the  phar- 
macist to  do  but  to  assume  the  responsibility  of  making  the  dose  safe, 
or  of  supplying  the  omission  according  to  his  best  judgment.  In  this 
case  a  written  explanation  should  be  sent  immediately  to  the  physi- 
cian. 

In  the  case  of  omissions  or  errors  on  the  iiart  of  the  pharmacist,  so 
much  judgment  is  needed  which  must  de])end  upon  the  circumstances 
surrounding  each  case,  that  it  would  be  unsafe  to  offer  any  sugges- 
tions. Generally  the  physician  must  be  apjiealed  to,  and  upon  his 
skill  and  tact  reliance  must  be  placed.  In  such  cases  it  is  not  often 
that  he  is  found  unwilling  to  exincise  his  good  offices.  One  instance  is 
on  record  showing  rare  tact  on  the  part  of  an  apothecary.  It  occuri-ed 
before  the  practice  of  checking  j^rcscrij)!  ions  became  common.  After 
renewing  a  mixture,  he  realized,  just  as  he  was  in  the  act  of  handing 
the  botth;  to  the  nervous  and  suspicious  old  gentleman  for  whom  it  was 
intended,  that  he  had  omitted  om^  of  the  principal  ingredients.  To 
hand  it  to  him  and  j)ermit  hisdei)arture  would  havi'  been  professional 
suicide  ;  to  hesitate  and  take  it  back  after  the  patient  had  watched 
the  process  of  compounding,  an<l  had  seen  the  bottle  labelled  and 
wrappj'd,  would  have  excited  unjileasant  susjucions  and  have  Iw'en 
ecpuilly  (iisastrcMis.  At  once  gras|»ing  the  situation,  Ih'  drop|)ed  the 
bottle  upon  the  counter,  allowing  il  to  break  to  pieces,  while  in  the 
a<'t  of  handing  it  to  the  ]);itient  ;  then,  with  an  apology  for  the  acci- 
dent, \n-.  (|uickly  proceeded  to  conipoun<l  the  mixture  o\ ci-  again,  this 
time  with  every  ingr-edi<'nt  in  it.  lie  fully  l)elie\«'d  that  any  proper 
Siicrilice  shouhl  be  cheerfully  made  to  avoid  loss  of  contidence. 

Facsimile  Prescriptions,  with  Notes.  — bi  Fip.  491  will  l)o  found  a  repm- 
Hnrtioii  of  a  iirt'scriiition  in  tiio  aiitlior's  collection  wliicii  illustrates  what  appears 
to  bf  an  attempt  to  confuse  one  who  is  not  familiar  with  the  writer's  stylo.  It  is  a 
masH  of  "  jnmhleil'^  characters.  Patience  i.s  necessary  to  <lecipher  it,  but  it  ran  bo 
done  by  anv  f>harmacist  if  time  is  taken  to  do  it.  C^uinine  sulphato,  one  drachm  ; 
acid.  j>fiosph.  dil.,  two  <lrachms  ;  syr.  aurantii,  three  ounces.  Me  then  intended  to 
direct  another  syrup,  hut  chanjrod  his  mind  and  crossed  out  the  "  .sv"  and  wrote 
olix.  simp.,  tliree  oimi  es.     Tlie  directions  are  a  tal>les|)0(iiifnl  three  times  a  day. 

I'"itr-  4"2  is  ji  piod  representation  of  a  class  of  prescriptions  far  too  common  in 
every  day  practico.     If  t^iken  by  a  pati«'nt  to  a  pharmai-y  wliore  tlie  habit  and 
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handwriting  of  the  phyHician  arc  not  known  it  would  prove  a  veritable  jmzzle. 
The  first  thoiij^ht  of  the  coniiKjundtT  will  naturally  be  Kc^lution  (jf  niagnenia  ;  then 
the  absence  of  directions  will  cause  him  to  stop  and  consider.  lie  may  then 
nui  over  in  his  mind  the  numerous  solutions  of  magnesia  with  which  he  is  familiar 


Fig.  492 


'Jumbled"  prescription 


Questionable  prescription 


he  writer  displays  a  lack  of  education  by  prescription  49.S,  although  there  are  no 
ticular  ditiiculties  in  compounding  it.     "  Tr.  degital  purp"  woultl  be  easily  ren- 


// 


and  possibly  select  one  of  the  most  harmless  ;  then,  choosing  the  best  course,  he 
asks  the  patient,  in  a  matter-of-fact  way,  whether  the  doctor  left  any  directions 
how  the  medicine  was  to  be  used.  "Oh,  yes,  with  a  syringe."  >hjre  puzzled 
now  than  ever,  but  not  showing  to  the  patient  the  slightest  embarrassment,  he 
suddenly  catches  the  idea  that  Magendie's  s<jlution  of  morphine  is  to  be  used  hy- 

Sodermically.  A  few  more  skilful  questions  remove  all  d((ubt,  and  the  patient 
astens  away  convinced  that  the  apothecary  is  careful,  and  never  suspects  that 
faulty  abbreviation  and  a  worse  fault  in  writing  the  directions  on  the  part  of  the 
physician  have  given  the  j)harmacist  one  more  reason  to  lament  the  doctor's 
serious  want  of  care. 

Th 
particular  (Umculties  in  compounc 

dered  by  an  experienced  compounder  tincture  of  digitalis.  "  Kather  nitr.  alcoh" 
would  become  spirit  of  nitrous  ether.  The  next  ingredient  would  be  apt  to  puzzle 
the  uninitiated,  but  any  one  familiar 

with  German  prescriptions  vvould  have  Y\v,.  493 

no  dithculty  in  selecting  syrup  of  lic- 
orice as  the  article  wanted,  "Syr. 
Li(]uiritiK'"  beiny  the  connnon  term 
for  it.  The  bad  liabit  of  using  a  dash 
to  signify  "the  same,"  in  place  of  a 
ditto  mark,  is  not  thoroughly  estab- 
lished in  this  country,  although  there 
would  be  no  great  diljiculty  in  guessing 
at  the  prescriber's  meaning.  The  use 
of  either  ditto  marks  or  dashes  in  pre- 
scription writing  is  a  practice  more 
honored  in  the  breach  than  in  the  ob- 
servance. The  unusual  order  in  whi<;h 
the  quantity  in  the  "  Signa"  ap|)ears 
betrays  the  nationality  of  the  writer, — 
"  F-very  2  hours  a  \  table  spoon," — 
although  it  would  be  easily  understood 
to  mean,  Take  a  dessertspoonful  every 
two  hours. 

Prescription  494  has  proved  a  puzzle 
to  many  expert  pharmacists.  The  luid 
habit  of  running  the  (|uantities  into  one 
another,  the  eipially  bad  taste  shown  in 
using  both  Knglish  and  Latin  in  the  same  jtrc^'criptioii.  and  the  exhibition  of  gross 
carelessness  about  the  whole  conqxisition,  make  it  a  unitpie  specimeti.  The  origi- 
nal in  the  author's  possession  was  written  with  a  very  soft  lead  pencil,  and  is  con- 
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siderablv  blurred.  One  drachm  of  potassium  chlorate  is  to  be  dissolved  in  one 
ounce  of  boilinj;  water,  one  ounce  of  solution  of  morphine,  and  two  ounces  of 
syrup  of  tolu.     The  dots  which  should  be  over  the  numerals  representing  I's  have 
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SO  strayed  from  their  legitimate  use  as  to  have  lost  their  identity  entirely,  and  the 
third  line  is  almost  unrecojinizable.  One  would  suppose  that  its  dangerous  char- 
acter would  have  saved  it  from  such  a  fate. 

Prescription  495  illustrates  a  common  fault, — an  omitted  quantity.  It  has  evi- 
dently been  written  for  a  patient  suffi^ring  some  pain,  and  has  been  desitrned  for 
immediate  use.  Of  course  such  a  prescription  should  be  instantly  returned  to  the 
prescriber,  the  pharmacist  gaining  time  by  stating  to  the  patient  that  it  will  take 
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Bome  time  to  compound  it.  If,  however,  tliere  is  great  urgency,  th«*  jdiysician  not 
being  accessible,  ami  the  |ihannacist  is  prepared  to  assmne  the  risks  which  such  a 
course  entails,  one  grain  of  inorpliinesnlpliate  may  be  used  if  the  patient  is  an  adult 
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and  able  tf)  bear  it,  *s  it  i.s  strongly  probiible  that  tlic  intention  of  the  prescriber  was 
to  give  one-sixth  of  a  jj;rain  as  a  dose.  This  cuurse  is  nut  reconinien<lefl,  however, 
as  one  to  be  followed  l)y  the  pharniacist,  exi'ept  in  rare  emergencies,  and  the  phy- 
sician should  be  notified  at  once  of  the  facts. 

Fig.  49G  is  an  exact  reproduction  of  a  prescription  presented  in  the  ordinary 
course  of  business.  It  was  written  by  a  young  j)hysician  who  had  become  enam- 
oured of  European  methods,  but  had  not  suliiciently  mastered  the  intricacies  of  the 
metric  system  to  be  sure  of  his  doses.  A  dose  of  six  centigranmies  (about  nine- 
tenths  of  a  grain)  of  atropine  sulphate  was  ninety  times  larger  than  he  intended 
to  give  to  the  patient.  In  this  case  the  prescription  was  held  until  amended,  and 
the  proverbial  caution  of  the  ])harmacist  saved  the  i)atient's  life  and  probably  the 
physician's  rei)utation. 

Prescri{)tion  497  is  a  facsimile  of  one  written  by  a  celebrated  physician  of  Phila- 
delphia. In  all  probal)ility  no  greater  ditliculty  was  experienced  in  compounding 
the  prescription  than  was  found  l)y  the  patient  in  taking  it.  It  is  rather  unusual 
to  duplicate  the  signa. 

Prescription  498  would  probably  offer  some  difficulty  in  compoundingon  account 
of   the  deficiency  of  water,  particularly  in  cold  weather,  potassium  bromide  be- 
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ing  much  more  soluble  in  warm  than  in 
cold  water.  But  the  chief  interest  in  this 
prescription  centres  in  the  directions  to  the 
patient,  w^ho,  if  so  unfortmiate  as  to  be 
"unable  to  sleep  in  water,"  is  required  to 
take  a  "  full"  tcaspoonful. 

In  prescription  499,  which  was  written  by  a  German  physician  of  the  old  school, 
we  have  an  illustration  of  a  peculiarly  involved  and  cramped  style  ;  the  difhculty 
in  decii)heriiig  the  original  bi'ing  greatly  eidianced  l)y  the  doctor's  selection  of  a 
narrow,  soiled  i)iece  of  jiaper  and  a  soft  black  lead  pent'il  as  the  means  of  commu- 
nicating his  ideas  of  the  ])atient's  needs.  The  facsimile  gives  the  style  and  the 
construction  of  the  letters  correctly,  but  fails  to  reproduce  the  imperfections  of  the 
lead  pencil  and  coarse  paper.  Three  and  a  half  drachms  of  cascarilla  bark,  two 
drachms  of  asaruin  root,  two  grains  of  ijiecac  root,  six  drachms  of  bruised  jmiiper 
berries,  are  to  be  infused  with  suflicient  hot  water  to  make  the  strained  infusion 
measure  six  ounces,  in  which  are  to  be  dissolvt'd  lifteen  grains  of  extract  of  lactn- 
carium  ;  it  is  then  mixecl  with  six  ilrachnis  of  camidior  water,  one  an<l  a  half 
drachms  of  cherry  laurel  water.  twe!v(>  drojis  of  simple  tincture  of  oi>inm,  and  ten 
drachms  of  synip  of  ()range  jx-el.      A  tables]ioonful  every  thrct'  houi-s. 

The  prescription  shown  in  Fig.  500  is  a  type  of  a  style"  familiar  to  all  who  have 
occasion  to  read  prescriptions.  No  attention  whatever  has  luen  i>aiil  to  reserving 
a  line  for  each  ingredient,  and  faulty  abbreviation  and  t-areless  writing  have  made 
a  prescriptit)n  not  easy  to  decipher  with  any  degree  of  certainty.  If  i)hysicians 
would  endeavor  to  use  theonicial  names  for  the  jireparations  they  ]>rescribe,  much 
labor  would  be  saved  and  the  liability  to  err  wouUl  be  greatly  lessened.     Half  a 
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fluidracliin  of  nitrio  and  mTiriatic  acid  with  throe  and  a  half  flnidnunoes  of  water 
is  the  translation,  and  it  is  known  in  this  case  that  the  ollicial  nitrohydrochloric 
acid  was  wanted. 

Fig.  501  affords  another  iilnstration  of  want  of  care  in  writing  a  prescription. 
Some  of  the  letters  show  an  ahility  on  the  part  of  the  writer  to  form  letters  prop- 
erly, wliich  w  onld  indicate  that  he  could  write  a  legible  prescription  if  he  wished 
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to  ;  but  the  illegibility  increases  as  the  end  of  the  prescription  is  approached,  and 
hurry  is  plainly  indicated.  It  happened  that  the  medicine  was  intended  for  a 
poor  dispensary  patient ;  but  one  might  sujipose  that  poverty  and  sickness  are 
heavy  enough  burdens  to  carry  withont  having  the  additional  and  unnecessary 
one  of  the  risk  of  losing  life.  One  scruple  of  potassium  bromide,  one  scruple  of 
hydrated  chloral  (not  chloride  of  mercury,  calomel,  or  corrosive  sublimate),  one- 
fjuarter  of  a  grain  of  niorphine  sulphate,  are  dissolved  in  one  fiuidounce  of  syrup 
of  ginger.     One-half  is  taken  in  water.     Rfpcnli'd  if  required. 

There  is  no  lack  of  legibility  in  prescription  502.     It  is  presented  as  showing  a 
custom   which   some   physicians   practise, — i.i'.,   the   employtnent  of  an   unusual 
name.    The  object  of  using  an  out-of-the-way  name  may  be  a  laudable  one,  al- 
though the  physician  is  usually  given 
Fir.. -502  the  credit  of   trying  to  cover  up  some 

/^  secret  arrangement  with  an  initiated  and 

\y  /^  favored  jiharmacist.      In  this  case  the 

Vy    ^^        f  ti)  J'~     ,       J1  word  "  bardane"  appears  in  the  I'nitod 

jtq      (  JVUijil  JhiCtik:L       ^[^^^"^  Disp(Misatory    and  n.i  intelligent 
CJ     1/  ._     pharmacist   would   have  any  diHiculty 

i^^    lu  undcrshuiding  that  tincture  of  bur- 
^^ ,  ^  /f^  dock  seed  was  wanted.     Tiiis  being  un- 

M/i^—  U'^luVti.eL^*^^,,^t^ii£tytS\      <'lli<i!il.  it  would   be  desirable  to  know 

/f        J      trom    the   phvsician   what   strengtli   of 
^L^jg^  1         tincture  miirht  be  preferred. 
cr-^ly^  ^i^   Vr  At  lirst  glance  it  would  se(Mn  that  pre- 

(J         scrijition  5().S  is  ordinarily  well  writt«'n 
o.iii  pr.N  riptioii  and  free  from  fault.    When  the  cautious 

dispen.«er  looks  it  over  carefully,  how- 
ever, he  will  observe  that  half  a  fluidounc*-  of  tincture  of  opium  in  a  f<Mir  ounce 
mi.xture,  with  a  teas|)ooiifnl  dose,  would  be  a  large  (piantity  for  "  Uaby  May,"  ami 
in  all  prohabilitiy  would  permanently  end  her  pain.  \  thorough  examination 
indicates  an  abortive  attempt  at  forming  the  letter  "  c  "  after  the  "opii,"  jiutl  if 
th(^  ingredient  is  rendercfl  "  campiiorated  tinctiiri' of  opium,,"  a  popular  cough 
mixture  is  revealed,  which  is  really  what  was  intended  by  th(^  pn\scril)er. 

Fig.  504  illustrates  the  effects  of  the  loose  methods  that  dispensary  physicians 
are  apt  to  ac<|uire  through  the  great  haste  usually  jiractised  in  "getting  through  a 
clinic  f)n  time."     Abl)reviations,  mixed   I.iatin  aiul    Knglish,  and  general   lack  of 
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finiBh  characterize  the  style.  Five  drachms  and  one  scruple  of  potassium  bromide 
and  four  scruples  of  hydrated  chloral  are  to  be  dissolved  in  one  fluidnunce  each 
of  j)eppermint  water  and  syrup  ;  the  (quantity  of  bromide  is  excessive,  and  if  the 
peppermint  water  is  of  full  strength,  a  cloudy  mixture  results,  due  to  throwing 
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the  volatile  oil  dissolved  in  the  peppermint  water  out  of  solution.  "A  teaspoon- 
ful  at  bedtime  in  wineglass  of  water"  should  surely  give  the  needed  rest  to  the 
patient. 

The  prescription  shown  in  Fig.  505  was  written  by  a  well  educated  German  phy- 
sician, and  is  presented  as  showing  unusual  care  in  designating  the  quantity  of  the 
dangerous  ingredient.  It  certainly  is  rare  to  see  upon  American  prescription  tiles 
prescriptions  in  which  the  quantity  of  any  ingredient  is  spelled  out  in  full,  either 
m  Latin  or  in  English  ;  indeed,  tlie  whole  prescription  gives  evidence  of  careful 
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thought.     One  grain  of  red  mercuric  iodide  and  two  drachms  of  j>ota.«siuni  iodide 
are  to  be  dissolved  in  six  ounces  of  comitound  syrup  of  sarsaparilla. 

Fig.  50(5  shows  a  style  now  fortunately  extinct  in  Philadelphia, — the  worthy 
author  having  been  "gathered  tn  his  fathers."  He  was  a  physician  of  excellent 
charactei',  large  practice,  and  unusual  sagacity,  but,  alas  !  of  execrable  memory  in 
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prescription  writing.  Several  of  his  prescriptions  will  be  shown  in  this  series,  but 
the  one  now  under  consideration  exhibits  "one  of  his  best."  Two  drachms  of 
Goulard's  extract,  three  grains  of  morphine  sulphate,  and  two  ounces  of  prepared 
lard  (not  lord)  are  to  be  rubbed  together. 

Fig.  507  is  presented  mainly  with  the  view  of  illustrating  a  German  custom 
which  has  not  been  adopted  in  this  country  to  any  extent  by  American  phy- 
sicians.   Such  prescriptions  are  common,  however,  in  large  cities.    It  will  be  no- 
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ticed  that  the  quantities  are  those  for 
one  dose.  The  abbreviated  subscrip- 
tion is  in  full,  "  Dentur  tales  doses  No. 
IV," — let  four  such  doses  be  given. 
The  absence  of  any  further  direction 

to  the  apothecary  might  raise  the  ques-  Erroneous  signa 

tion,  Are  powders  or  pills  intended  ? 

But  as  the  ingredients  themselves  are  in  the  form  of  crystalline  powders,  and  as 
pills  are  not  specified,  it  would  be  proper  to  dispense  four  powders. 

Prescription  508  is  a  facsimile  of  one  penned  by  a  noted  Philadelphia  phy- 
sician. Although  not  written  in  the  clearest  style,  still  it  is  legible,  and  no  one 
would  hesitate  about  preparing  the  ointment  by  taking  one  drachm  of  calomel, 
half  an  ounce  of  ointment  of  zinc  oxide,  half  an  ounce  of  simple  cerate,  and  suf- 
ticient  olive  oil  and  oil  of  rose  to  make  a  smooth  and  sweet  smelling  ointment; 
but  just  here  the  apothecary  will  halt, — for,  notwithstanding  the  attractiveness  of 
the  "  unguent"  and  the  delicious  savor  exhaled  by  it,  it  would  not  be  judicious  to 

label  the  box  as  the  doctor  has  di- 
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Fig.  509  rected  :    "  Two    teaspoonfuls    with 

water  half  an  hour  before  each 
meal."  It  is  clearly  a  case  of  "  lap- 
sus caliuni,"  and  no  harm  would 
ensue  if  the  aj^otliecary  were  to 
shelter  himself  behind  that  con- 
venient barrier  ])roviiled  for  all 
such  ca.'ses  and  simply  write  on  the 
labt'I,  "  IW  as  directed," — for  it  is 
hardly  likely  that  the  (loctor  made 
the  same  error  when  giving  the 
patient  verbal  directions  that  he 
has  done  in  writing  the  jirescrip- 
tion.  In  iianding  the  ointment 
to  the  patient,  any  imdignified 
tendency  that  the  (iispenser  may 
have  to  relieve  his  feelings  nnist  be 
rigidly  su])presse<l. 

rrescription  509  exhibits  igno- 
rance of  the  laws  of  chemical 
inconipiilil>ility,  coupled  with  a 
careless  style  of  writing;  yet  abundant  evidence  of  ability  to  write  better  is 
furnishefi  in  the  formation"  of  m.-iny  of  the  letters.  Three"  L'rains  of  morphine 
fluljihate  are  to  be  dis.«olved  in  half  an  oimce  of  aromatic  sjiirit  of  ammonia  and 
two  and  a  lialf  oimces  of  syru[>  of  ginger.     The  directions  are,  "a  teaspoonful 
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every  two  or  three  hours  when  pain  is  severe."  The  incoinpatihihty  Ijelonga  to 
the  class  illustrated  in  Chapter  LXV,  and  is  due  to  the  fact  that  alkalies  pren[)i- 
tate  alkaloids  from  alkaloidal  salts.  The  danj^t-r  here  w  ould  be  apt  to  ari.«e  from  the 
alkaloid  morphine  precipitating  out  and  collecting  in  the  bottom  of  the  bottle,  and 
the  liability  of  the  patient  swallowing  a  poisonous  (juantity  if  the  last  dose  be 
taken. 

Fig.  510  shows  a  mixed  style.    The  writing  is  legible,  but  "  Iodide  Pot,"  an  ab- 
breviation of  the  English  name,  and  "  Hydrarg  Bichloridi,"  a  jiartial  abbl-eviation 

Fig.  511 
Fig.  510  5/ 
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of  the  Latin  name,  with  the  lack  of  knowledge  of  correct  terminology  or  abbre- 
viation shown  in  writing  out  the  other  ingredients,  quite  ]>repare  one  for  the 
writer  ignoring  the  fact  that  the  mercuric  jtotassium  iodide  formed  by  dissolving 
corrosive  sublimate  in  solution  of  potassium  iodide  will  be  aj)!  to  precipitate  the 
cinchona  alkaloids  in  the  elixir  of  calisaya,  for  it  is  now  the  most  useful  and  the 
most  delicate  reagent  for  alkaloids  that  has  ever  been  discovered.  One  thing 
may,  however,  prevent  this  danger, — 

i.e.,  the  use  of  one  of  the  very  agree-  Fig.  512 

able  but  worthless  elixirs  of  calisaya        ty 
that  contains  no  alkaloids.  ^^        /  y  -^ 

In  the  case  of  prescription  511  no        /    ^M,  t/f  'aP^  y^iii 

serious  fault  can  be  found  with  the       f      C/ ^     l/t^^^ctC^^H>'-<_^i^ 

manner  of  writing  it ;  the  interest  in  

it  simi)ly  lies  in  the  fact  that  the  drug-  Jy^    ^S-t^^rr^ 

gist   to  whom   it  was  presented   had 
forgotten  his  Latin,  the  schoolmaster 

being    needed.      The    second    article  'y     *         ^        <r~     / /    /    ^ 

proved    a   poser   to    him,   and,    after  c<J.iA,rv^  ^      J>  ^/[^/^ /^ 

searching  through  the  dispensatories  ' 

and  text  books,  and  finding  no  sub-  /f 

stance  in  the  materia  medica  bearing    Ij       f/J-"^-'//     C,  ^ 

the  title  of  "  Ejusdem,"  he  concluded    i' i^    ^  ^      / ^Jt^l^-tC  O/z-ctt/iv^I^^ 

that  it  was  one  of  those  "new-fangled  j^ 

proprietaries"  that  doctors  are  always       ^^\7cjL^  'iz^t^^Z-—^      Ci     oC     ^ 

writing  for,  and,  with  an  air  of  injured  ^-^      ^        ^ 

dignity  and  superiority,  he  informed  ' 

the  j)atient  that  one  of  the  ingredients 

he  did   not  keep,  and,  returning  the 

prescrij^tion,    sent    him    away.      The 

patient  succeeded  easily  in  having  the 

prescription  compounded   by  a  neigh-  Krnmeous  pregcription 

boring     pharmacist,    and     the     story 

leaked  out.     The  translation  is,  one  thiidouncc  of  Huidextnict  of  ergot,  one  lluid- 

ounce  of  wine  of  the  same  (ergot),  ami  iialf  a  tlrachm  of  white  sugar. 

Prescription  512  is  a  facsimile  of  one  written  by  a  well  known  ]ihysi(ian.  It  is 
legible,  and  free  from  serious  fault,  with  one  exception,— the  (juantities  have  been 
inadvertently  transposed.     Sixteen  grains  lU"  comixnnid  tincture  of  cardamom  and 
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one  ounce  of  quinine  sulphate  are  ho  far  away  from  reasonable  expectations  that 
there  should  be  no  ditticulty  in  "diagnosing  this  case"  and  deciding  it  to  be  one 
of  transposition  of  quantities.  It  would  be  fortunate,  indeed,  if  all  instances  of 
transposition  were  as  glaring  as  this.  It  is  a  fault  that  often  goes  undetected,  and 
its  frecpiency  arises  from  the  habit  which  many  good  i)hysicians  have  of  deciding 
upon  the  ingredients  that  they  wish  to  give  their  patient  and  tilling  in  the  quan- 
tities afterwards,  not  in  consecutive  order.  An  interruption  or  slight  "  lapsus"  will 
be  very  apt  to  cause  transposition. 

In  prescription  nlS  an  illustration  is  given  of  the  use  of  a  specially  coined  term 
to  designate  a  well  known  substance,  the  intention  being  to  calm  the  fears  of  a 
patient  who  has  a  perhaps  unreasonable  prejudice  against  a  remedy  which  the 
p)hysician  believes  to  be  necessary  to  alleviate  the  malady.  Circumstances  arise  in 
the  practice  of  every  physician  when  patients  need  a  remedy  which  they  will  re- 
fuse to  take  if  they  are  aware  of  it,  and  hence  the  alleged  nei^essity  for  the  use  of 
an  unusual  term  which  they  will  not  understand  when  written  on  the  prescrip- 
tion.    "Sulphatis  Americani  Australis,"  South  American  Sulphate,  is,  in  plain 
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Puzzling  prescription 


English,  sulphate  of  quinine.  The  stilted 
Latin  by  which  the  first  ingredient  is 
designated  is  in  strong  contrast  with  the 
plain  English  of  the  third  ingredient, — 
Syruj)  of  Rock  Candy."     The  last  line 
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may  cause  a  little  studying,  but  it  is  soon 
translated  Acpia  (|.  s.  ft.  ,^  vi. 

Fig.  514  is  a  facsimile  of  a  prescri])tion  written  by  a  German  physician,  which 
at  first  appears  curiously  involved,  but  really  present^s  no  great  ditlicultv  in  de- 
ciphering when  carefully  scanned.     ( )iie  grain  of  mori)hine  sulphate,  two  drachms 

(»f  pota.«sium  iodide,  three  drachms  of 
potu.ssium  bromide,  half  a  drachm  ()f 
ethereal  extract  of  digitalis,  one  and  a  half 
ounces  of  spirit  of  junijier,  half  an  ounce  of 
spirit  of  nitrous  ether,  two  ounces  of  dis- 
tilled water,  and  two  ounces  of  syru]^  of 
fg  '      *  '^     ,  tohi,  are  the  inu'redients  ;  while  the  signa, 

^^  tArn^"^^       '^  A  A  *"■  ^''*'  ••irections  to  the  patient,  are,— every 

I  ^AA^  three  hours  half  a  tablespoonful. 

Prescriptions  like  that  shown  in  Fig.  515 
should  be  declined  when  presented,  potas- 
sium  jtermanganate  explixling  violently 
when  mixed  with  gly<'erin  and  other  l^xlies 
containing  organic  matter.  This  fact,  and 
the  ad<litionai  one  that  glycerin  does  not  have  two  i's,  were  doubtless  overlooked 
by  the  writer  of  the  prescri|>tion. 

Prescriptiou  h\\\  ha.w  defied  the  efforts  of  all  expert,**  in  calligraphy  up  to  the 
present  time.     The  author  has  shown  the  original  and  the  facsimile  to  more  than 
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one  hundred  skilled  pharmaciKts  without  receiving  a  correct  solution  from  one  of 
them.     It  was  written  by  a  Cleveland  physician  in  the  ordinary  course  of  businesf^, 
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and  was  presented  to  the  author  by  a  brother  pharmacist.  The  principal  difficulty 
in  deciphering  it  arises  from  the  fact  that  two  ingredients  are  unofficial  and  ratlier 
out  of  the  way,  and,  in  addition,  their  titles  are 
run  together  and  obscured  almost  beyond  rec- 
ognition. The  full  translation  is  as  follows  : 
"Dec.  14,  88.  97789.  Qumia  Sulph.  .:5i  ;  Elix. 
et  Syr.  GlycyrrhizaCo.  aa  .^ii.  M. — Tablespoon- 
fiil  8  times  a  day."  The  author  was  informed  by 
a  pharmacist  who  was  familiar  with  tlie  doctor's 
mctliod  of  writing  prescriptions  that  the  above 
sju'ciinen  was  not  niiusnally  obscure. 

Fig.  517  is  a  fMcsimilc  of  a  prt'S('rij>tion  for  an 
eye'wash.  The  original  was  written  with  a  liard 
lead  pencil  upon  a  rotigli  bit  of  jiapcr.  .\ny  one 
familiar  witli  the  doctor's  style  would  have  little 
difficulty  in  solving  the  obscuritv  l\v  dissolving' 
four  grains  of  zinc  suli)hate  and  ten  grains  of 
sodium  borate  in  two  ounces  of  rose  water. 
Incidentally,  it  may  be  ren\arked  that  precipi- 
tation frequently  occurs  in  prescriptions  of  this  character,  due  to  precipitation 
of  hvdrated  zinc  oxide  bv  the  alkali  in  the  sodium  b<irate.     It  is  l^^tter  to  filter 
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the  mixture  than  to  add  a  little  sulphurie  acid  to  dear  the  solution,  because  the 
slifihtest  excess  of  the  latter  inijiht  prove  irritating. 

The  hahit  of  making  one  letter  look  exactly  like  some  other  letter  is  one  of  the 
worst  fault^'!  that  a  writer  can  have,  and  it  is  usually  only  a  question  of  time  for 
a  preseriber  with  such  a  habit  to  make  a  serious  error.     It  will  be  observed  that 

in  the  facsimile   (Fig.  518)  the  fault  is 
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Faulty  prescription 


that  the  doctor's  small  "a's"  are  always 
"o's."  He  writes  "  Tonnici"  for  "  Tan- 
nici."  "  Inoke"  is  intended  for  "  make." 
The  next  word  is  not  "  mte,"  l)nt  "  into." 
The  words  "six  suppositories"  are, 
fortunately,  plain  enough,  and  the  direc- 

FiG.  519 
^  ^ 

Badly  written  prescription 

tions,  "One  night  and  morning,"  present  no  difficulty  to  a  good  guesser.  The 
writer  is  an  intelligent  and  unusually  able  physician,  and  force  and  character  are 
indicated  by  the  general  style  of  the  writing,  marred,  however,  by  the  one  serious 
fault. 

A  study  of  the  prescription  illustrated  in  Fig.  519  will  thoroughly  justify  the 
verdict  that  no  extenuation  can  be  fairly  accordeil  to  the  writer.  The  facsimile 
cannot  sliow  the  crumpled  piece  of  maniila  paper,  nor  reproduce  the  indistinct 
lead  {)encil  marks,  which  are  prominent  characteristics  of  the  original, — yet  it  was 
writtc'U  by  a  noted  physician  "in  a  hurry."  Who  would  guess  that  the  lirst  line 
is  "Tinct.  Iron*"?  and  if  any  one  shouM  l)e  so  fortunate  as  to  get  so  far,  could  he 
by  any  possibility  ti'arislatc  the  remainder  ? — "Take  a  teasixionfui  mixed  with  (8) 
tablespoonsful  of  warm  water  swei'tened,  an  hour  before  eating  and  at  bedtime  ;" 
and  yet  this  is  the  translation  wiiich  was  given  by  the  friend  who  sent  it  to  enrich 
the  author's  collection  ami  adirmeil  to  be  correct.  The  difficulty  about  the  ac- 
ceptance of  this  guess  centres  around  the  word  which  is  rendered  "sweetened." 
The  other  words  may  or  may  not  be  correctly  deciphered.  Doubt  and  confusion 
reign  supreme. 

The  use  of  chemical  .symbols  in  writing  prescriptions  is  not  a  common  custom, 
and  allliougli  there  can  be  no  serious  fault  found  with  the  i)rescription  shown  in 
facsimilt?  in  Fig.  52(1,  then^  an?  ol)jections  to  the  custom  notwithstanding  .some 
a<lvantages.  To  begin  with  the  latter,  syml)ols  are  usually  brief,  distinctiv»>,  and 
ca|)ableof  being  written  in  umnistakable  characters,  but  a  ])hysician  who  attempts 
to  us(>  them  altogetlu^r  must  have  a  circumscribed  list  of  remedies  to  prescrilH? 
from,  for  synd)ols  have  not  been  contrived  for  elixirs,  syrups,  or  any  galenical 
I)re|»aration  ;  then,  .-igain,  the  syndmls  for  .-dkaloids  and  some  of  tbe  n(>w  anti|)y- 
retics  would  be  complicated  and  not  so  e;isily  nor  so  clearly  made  out  as  the  usual 
batin  .•ibbreviations.  In  the  eNam|>li' shown  it  is  pliiin  that  the  |)rescrii)er  wants 
four  drachms  of  .sodium  bromide  ancl  h;df  a  drai'hm  of  iiotassium  iodide  di,s,solve<l 
in  tw<)  ounces  of  wat<>r. 

Fig.5L'l  is  a  type  of  presiTiption  which  is  verv  freipiently  seen  in  ])r!ii'tice.  It  is 
im[M).ssible  to  exjiect  any  physician  to  retain  in  his  memory  the  solubilities  or  exact 
physical  pro|)erfies  of  all  the  subsfiinces  that  he  desires  to  jire.'^cribe.  .\s  phar- 
mar-y  has  advanced  prescribers  h;ive  grown  into  the  habit  of  depending  upon 
pharmacists  to  use  their  art  in  supplying  the  lu'ciled  knowledge;  and  it  follows, 
as  a  matter  of  course,  that  those  who  make  a  profession  of  handling  the  substances 
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that  enter  into  prescriptions  every  <l:iy  should  have  this  information  ready  for 
such  an  emergency.  In  this  prescrii)tiun  two  minims  of  oil  of  r()pail)aj  two 
^'raiuB  of  magnesia,  and  one  grain  of  powdered  ac^(;ia  are  ttie  ingre<iient,s  for  one 
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Pill  [ircsi  riiitioii 


pill,  and  the  directions  are  that  "thirty -six  such  pills  are  to  he  sent."  A  little 
more  magnesia,  a  trace  of  water,  and  possibly  a  little  powdered  soap  are  needed  to 
give  the  mass  sufhcient  adhesivess  and  firmness. 

A  prescription  like  the  one  shown  in  Fig.  522  hears  evidence  of  error  on  its 
face.  The  subscription  directs  a  mixture  to  be  made,  and  75  percent,  of  the 
mixture  is  composed  of  solids.  On  the  other  hand,  the  dis])enser  is  unable  to 
guess  whether  the  jirescriber  made  an  error  in  directing  a  mixture,  or  whether, 
unable  to  class  the  compound  as  an  ointment,  he  has  concluded  to  call  it  a  mix- 
ture, and  that  the  quantities  of  the  ingredients  are  just  what  lie  intended  to  write. 
Probahly  most  ])harmacists  would  mix  the  ]iowders  thoroughly,  nib  in  the  petro- 
latum and  lime  water,  and  dispense  the  mixture  in  a  box,  labelling  it,  in  the  ab- 
sence of  directions,  "Use  as  directed."  If  the  physician  could  not  be  seen,  this 
would  be  the  course  to  pursue  ;  but  in  the  above  case  the  ((uantity  "f.^iv"  after 
the  "Liq.  Calcis  ad"  happens  to  be  a  mistake.  It  should  have  been  "  f  5iv,"  and 
it  was  intended  for  an  external  application  to  an  inflamed  surface.  There  are, 
however,  many  instances  on  record  where  similar  errors  which  were  never  cor- 
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rected  have  occurred  ami  the  prescription  disjiensed  as  written,  the  ]>atient  puIk 
8e(|uently  returning  to  have  the  apparently  absurd  ]uescriptioii  ri'uewed  and 
ultimately  praising  the  do<-tor  for  the  s|)ee(|y  cure  which  had  been  effected. 

In  prescription  52!^  j)hysical  inconipatibility  is  illustrated.  Fxtract  of  opium  is 
an  aqueous  extract,  the  greater  bulk  of  it  being  insojubh"  in  olive  oil.  The  mix- 
ture is  evidently  intended  for  an  external  ajjplication,  and  all  that  is  expected  is  a 
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rea.«oi)al>ly  smooth  mixture.  The  proper  method  of  compoundiiifi  this  would  be 
to  rub  the  extract  of  opium  with  sutheient  water  to  make  a  .smooth  paste.  Now, 
liavinp  poured  the  oil  into  the  bottle  in  whieh  tlie  mixture  is  to  be  dispensed,  ad*l 
the  carbolic  acid,  shaking  it  well  until  solution  is  effected,  then  gradually  add  the 
thick  a(]ueous  mixture  of  extract  of  opium,  shaking  after  each  addition.  Do  not 
filter  the  mixture,  but  di.spense  with  a  shake  label. 

Prescrii)tions  like  the  one  shown  in  Fig.  524  are  very  common  ;  too  much  liquid 
has  been  ordered.  It  is  a  difficult  matter  for  prescribers  to  educate  themselves  in 
the  matter  of  not  exceeding  practical  limits  in  ordering  liquids  for  pill  nias.ses  ; 
indeed,  the  absorptive  power  of  the  solid  suljstances  used  in  making  j)ill  masses 
varies  so  much  that  usually  nothing  short  of  an  actual  attempt  to  make  the  mass 
will  prove  the  extent  of  the  excess.  In  this  case,  in  all  probability,  the  prescriber 
reganled  (arbolic  acid  as  a  solid,  and  he  did  not  know  of  its  tendency  to  liquefy 
under  warmth  and  manipulation  and  its  liability  t<j  cause  other  solids  to  soften. 
The  difficulty  here  is  that  if  sufficient  absorbent  powder  be  used  to  take  up  the 
excess  (powdered  althea  would  be  an  excellent  one  to  use  here)  the  pills  will  be 
very  large.  A  nice  question  arises  just  at  this  point :  Has  the  pharmacist  the 
right  to  double  the  numljer  of  pills  and  alter  the  doctor's  directions  so  that  the 
dose  shall  be  two  pills  instead  of  one?  There  are  certain  occasions  when  this 
may  be  done,  hut  (hey  should  be  rare  iiuleed.  It  is  not  creditable  for  a  phaniiacist 
to  acquire  a  reputation  for  altering  the  directions  of  a  physician.  Every  expedient 
known  to  the  art  should  be  exhausted  before  attempting  the  slightest  change,  and, 
if  it  must  be,  the  intention  of  the  prescriber  should  always  be  kept  closely  in 
view.  In  the  above  ca,se,  if  the  number  of  pills  is  doubled  without  the  doctor's 
sanction  or  knowledge,  the  patient  must  be  accjuainted  with  the  fact  at  the  time, 
otherwise,  he  will  suspect  that  the  pharmacist  has  blundered  and  has  made  too 
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formed   alx)ut   it   wiien   tlie   p 

dispen.sefl,  unless  great  tact  is  used  he 

will  i>rol)ably  suspect  that  the  doctor 

does  not  understand  his  business,  and 

may  state  his  opinion  to  him  at  his  next  visit,  in  which  event  the  pharmacist 

will  probably  have  a  call   from  the  doctor.     The  best  j)ractice  is  to  notifv  the 

prescriber  at  once  of  the  change  and  let  him  make  the  necessary  explanation  to 

the  patient. 

I'res(rii)tions  like  the  one  shown  in  facsimile  525  are  fortunately  rare.  It  was 
written  and  presented  personally  by  a  physician  very  early  in  the  iiiorning,  .«oon 
aft^-r  having  |>art<'<l  with  some  friends  with  whom  he  had  been  spending  the 
evening,  the  pharmacist  having  been  rung  up  by  the  night  Ih'U  to  dispense  it. 
The  prescriber's  mental  condition  is  accurately  inilicat<'d  by  the  fluctuating  irrewi- 
lution  of  some  of  the  written  characters  and  by  the  jioi.'^onous  dose  of  morphine. 
He  endeavored  to  explain  that  the  do.se  was  intended  for  him.«elf.  anil  it  is  liardly 
iieces.«ary  to  say  that  it  was  not  dispensed  a,«  written.  The  translation  is:  Four 
grains  of  morphine  sul|)hate  divided  into  four  j)owders  ;  Uike  one  jxiwder  at 
night.  He  really  wanted  one  grain  divide<l  into  four  jxiwders,  and  this  was  given 
to  him.  In  cases  of  this  kind  a  pharmacist  could  not  lie  justly  condemnetl  for  re- 
fusing U>  comiMMind  the  prescription  ;  and,  imleed,  it  should  lie  the  rule  always  to 
decline  to  furnish  morphine  or  other  poisonous  remedies  to  any  intoxicated  per- 
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son.     In  this  particular  instance  the  physician  had  friends  with  him  who  made 
themselves  responsible  for  his  safety. 

PrescTiption  526  is  another  illustration  of  a  badly  written  prescription,  and  one 
which  defies  the  laws  of  both  chemical  and  physical  incompatibility.  One  scru- 
ple of  quinine  sulphate,  six  grains 

of  morphine  acetate,  two  drops  of  Fu;.  5l'») 

oil  of  sassafras,  and  live  and  a  half 
ounces  of  simple  syrup  are  to  be 
mixed,  and  a  teaspoouful  admin- 
istered every  three  hours.  The 
insertion  of  the  curious  character, 
which  resembles  a  capital  letter  A 
reversed,  is  an  illustration  of  a 
careless  and  reprehensible  method 
of  correcting  an  error.  The  quan- 
tity originally  attached  to  the 
"Syr.  Simple"  was  .^ss.  This 
would  yield  a  poisonous  quantity 
of  morphine,  the  mixture  being 
given  in  teaspoonful  doses.  The 
addition  of  y  over  the  "ss"  was 
intended  to  make  the  dose  of  mor- 
phine a  proper  one  ;  but  it  would 
in  most  cases  fail  signally  to  accomplish  the  intention  of  the  prescriber,  for  it 
would  not  be  so  interpreted.  When  strong  solutions  of  quinine  sulphate  and 
morphine  acetate  are  l)rought  together,  decomposition  results,  with  the  production 
of  the  insoluljle  (juinine  acetate.  In  addition  to  this,  the  oil  of  sa.«safras  would 
not  dissolve  entirely  in  the  syrup,  and  it  would  consume  a  great  deal  of  time  to 
filter  so  thick  a  mixture.  The  f)nly  way  out  of  such  a  combination  of  errors  for 
the  pharmacist,  in  the  absence  of  the  physician,  is  to  paste  a  shake  label  on  the 
bottle  anil  <lispense  it. 

In  prescrijttion  527,  which  is  reasona])ly  well  written,  is  afforded  an  example  of 
intentional  incompatibility.  Fifteen  grains  of  zinc  sulphate,  half  a  drachm  of 
lead  acetate,  and  one  drachm  each  of  tincture  of  catechu  and  wine  of  opium  are 
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Incompatible  prescription 

to  be  mixed  with  six  ounces  of  rose  water.  This  mixture  should  not  be  filtered, 
of  course.  The  unusually  elaborate  character  for  rei-ipe  at  the  top  of  the  prescrip- 
tion might  rea.sonal)ly  be  accused  of  indicating  a  relap.«e  to  the  lial)it  I'f  former 
ages,  when  i>rescriptions  wen>  decorated  with  mystic  signs.  These  were  supposed 
to  possess  supernatural  jiowers.  The  i>atient  who  needed  such  a  prescription  as 
527,  however,  ]>robably  reciuired  a  special  invocation. 

In  52S,  precipitation,  due  to  deconi|)osition  between  the  jxitassium  ioflideand  the 
quinine  sulphate,  will  take  place  and  (juinine  iodide  will  sei)arate.     The  addition 
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of  mucilage  as  a  retarding  agent  has  been  recommended  in  such  cases,  but  it  is 
very  inefffcti\t\  and  the  best  course  is  to  deiieiid  upon  a  shake  hibel  pasted  on  the 
b<ittlt>,  with  \cil)al  direi-tioiis  to  the  patient  to  call  attention  tn  the  necessity  for 
shaking  the  mixture  before  taking  a  dose.     Iodides  and  bromides  should  never 

be  given  in  cond)ination  with  alkaluidal  salts  (see 

Fig.  529  page  1166) .     There  can  be  no  dilhculty  in  reading 

.  this  prescription.     The  translation  is  :  Three  grains 

TV  ,,         /)•    »  ■  "^  potassium  iodide,  one  grain  of  quinine  sulphate, 

-LUvi     u^.LF^       fl/M  ],.^|f  jj  drachm  of  syrup  of  orange,  with  sufficient 

water  to  make  two  drachms. 

Fig.  529  is  a  copy  of  a  prescription  which  was 
written  by  a  physician  in  Canada.  Three  similar 
prescriptions  were  sent  to  the  author  by  a  Cana- 
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dian  pharmacist  to  enrich  his  collection,  and  the  one  selected  for  this  illustration 
is  l)y  no  means  the  best  or  the  W(jrst.  They  were  all  written  by  the  same  physi- 
cian. He  believes  in  "polypharmacy"  and  the  doctrine  that  "there  can't  help 
but  be  .something  in  such  a  prescription  which  will  do  good."  Such  prescriptions 
are  not  worthy  of  analysis.  The  best  way  to  compound  this  one  is  to  mix  all  the 
solids,  reduce  them  to  as  fine  a  j)Owd('r  as  possible,  dissolve  them  in  the  mixed 
liquids,  leaving  out  the  chloroform  and  cod  liver  oil  ;  then  with  the  aid  of  aciicia 
make  a  mixture  with  the  cod  hver  oil  and  chloroform.    No  attempt  to  prepare  a 
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Fig.  532 


CiirflcNKl}-  written  prcdcriptiDn 
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Mixlorii  prescription 

clear  solution  of  the  .«olids  need  be  made;  any  excess  will  be  suspended  in  the 
eninI.«ion  of  crxl  liver  oil. 

Fi^'.  r>.'^()  is  a  facsimile  of  a  prescription  which  has  1)(>eii  carefully  considered  by 
the  ^Tescriber  :  he  has  evidently  bcstowccl  the  ^'rc-itcst  atlcntioii  upon  the  dose  of 
the  active  ingredients,  but  there  is  considerablo  obscurity  about  the  tliird  ingredient. 
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An  experienced  compounder,  however,  would  read  the  prescription  without  diffi- 
culty. Two  drachms  and  forty  niiniiiis  of  tincture  of  ferric  chloride,  one  drachm 
and  forty  minims  of  diluted  i)lios])li()ric  acid,  two  draiihms  of  spirit  of  lemon,  and 
syrup  and  water  to  four  ounces.  "  Two  teaspoon fuls"  four  times  daily.  A  j)recij)i- 
tation  may  take  place  when  the  tin<ture  of  ferric  chloride  is  mixed  with  the 
diluted  i)hosphoric  acid,  due  to  the  formation  of  insoluhle  ferric  pyrojiliosijhate, 
particularly  if  the  dilute(I  phosj)horic  acid  which  is  used  has  been  freshly  made. 
This  precipitate  may  Ije  diss(^lvcil  by  adding  a  trace  of  potassium  citrate  or  any 
alkaline  citrate. 

The  facsimile  shown  in  Fig.  o31  is  that  of  an  old  fashioned  prescription,  and  a 
type  of  the  sort  now  fortunately  numbered  with  the  past.  Kpsom  salt,  infusion 
of  senna,  and  aromatic  syruj)  f)f  rhubarb  form  a  trio  which  would  be  difficult  to 
surpass  in  developing  nausea  ;  but  the  dose, — a  "  wineglassful  three  times  a  day" 
(presumably  about  meal  times), — if  retained,  would  be  likely  tr>  i)rove  an  efficient 
cathartic.  The  second  line  might  be  translated,  comitound  infusion  of  senna,  but 
the  letters  which  look  something  like  "  co"  are  evidently  "a-,"  and  the  use  of 
simple  infusion  of  senna  was  common  at  the  time  when  this  prescril)er  studied 

medicine.     The  third  line  is  somewhat 
Fig.  533  obscure  also,  but  the  intention  of  the 

prescriber  is  so  apparent  and  itvS  artless- 
ness  is  so  sincere  that  the  line  may  be 
easily  guessed.  One  ounce  of  magne- 
sium sulphate,  six  ounces  of  infusion  of 
senna,  and  two  ounces  of  aromatic  syrup 
of  rhubarb  are  to  be  compounded. 
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Bailly  written  jirescription  Misleading  prescription 

Fig.  532  is  a  prescription  which  offers  a  strong  contrast  to  the  precechng  one.  It 
represents  modern  therapeutics  in  more  senses  than  one.  An  emerald  green  col- 
oration is  apt  to  be  produced  when  antipyrine  is  l)rought  in  contact  with  nitrous 
compounds.  This  cannot  be  avoided.  Investigation  seems  to  indicate,  however, 
that  no  dangerous  poison  is  develf)ped  through  this  <lecomposition  ;  yet  it  would 
be  better  to  avoid  prescribing  antipyrine  with  spirit  of  nitrous  ether  until  the 
action  is  clearly  determined.  The  substitution  of  acetanilide  or  any  other  anti- 
pyretic for  the  one  orderetl,  without  the  physician's  knowledge  or  consent,  as 
sometimes  practised,  is  entirely  without  justilication. 

Prescription  533  shows  illiti'nicy  and  gfucral  deficiency.  Seven  grains  of  zinc 
suli)hate,  one  drachm  of  tinctureOf  opium,  and  eight  ounces  of  water  are  to  be 
made  into  a  lotion,  and  the  direction  is  "  To  use  as  a  wash."  The  letter  "  Z"  is  very 
far  from  being  the  ordinary  form,  and  nuich  more  resembles  the  letter  "  T,"  while 
the  other  letters  of  this  word  are  not  recognizable  as  "  inci  ;"  "  opi."  in  the  second 
line,  is  more  like  "api,"  and,  since  preparations  of  celery  and  parsley,  b<ith 
"apiums,"  are  now  ])rescribed,  there  might  be  some  danger  of  confusion  if  the 
construction  of  the  letters  were  alone  depended  upon.  The  evident  inlnidtni  of  tin' 
presrrihrr  is  a  very  iMii)ortant  eleiiu'iit,  however,  in  guiiling  tlu'  pharmacist,  who 
is  expected  to  unravel  the  mysteries  of  coinpoumling  such  j>res(Tiptions. 

Prescription  534  must  not  be  read  with  the  riiarmacopieia  as  a  guiile  ;  but  it  is 
best  to  have  a  layman  read  the  prescription  hastily,  and  then  judge  by  the  sounds 
how  near  such  sounds  resend)le  those  of  the  names  of  familiar  substances  and 
which  might  be  used  in  pronouncing  "sugar  of  lead,"  "sulphate  of  zinc,"  "  inor- 
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phine."  The  object  of  writing  such  a  prescription  is  conceahnent  ;  and  it  is  far 
safer  for  the  pharmacist  to  decline  to  become  a  party  to  a  questionable  procedure, 
particularly  one  which  involves  the  sale  of  a  poisonous  dose  of  morphine  unau- 
thorized by  a  physician.  The  intention  is  to  add  water  to  the  mixture  and  thus 
complete  the  lotion.  The  temptation  to  overcome  difficulties  or  to  increase  the 
number  on  the  prescription  file  and  to  meet  all  possible  contingencies  should  not 
be  allowed  to  warp  the  pharmacist's  judgment.  Imj)roper  prescriptions  should 
be  declined  politely  but  unconditionally. 

Prescription  535  has  been  hastily  written,  but  it  is  reasonably  clear.  The  quan- 
tity attached  to  the  first  ingredient  is  somewhat  ambiguous.  Should  gr.  xxx  or  gr. 
XXV  be  dispensed?     The  upper  part  of  the  last  x  has  been  imperfectly  made,  so 


>e^ 


Fig.  536 


S'oiyi 


Fig.  536 


'^^•- 


.^ 


Carelessly  written  prescription 
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Inconiputible  prescription 
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that  an  inverted  v  is  the  result.     It  is 

impossible  that  such  a  character  as  an 

inverted  v  would  be  used  intentionally. 

Hence   the   conclusion   is    reache<i    that 

thirty  grains  are  wanted.     This,  with  five  grains  of  powdered  ipecac,  twenty  grains 

of  extract  of  hyoscyamus,  and  ten  grains  of  extract  of  nux  vomica,  is  t<i  be  made 

into  twenty  pills.    The  signa  must  also  be  read  in  the  light  of  "  obvious  intention." 

The  reading  is  clearly,  "  Take  on  going  to  bed."     But  the  taking  of  twenty  pills 

must  be  instantly  dismissed  from  consideration,  and  the  successful  guess  is  then 

made  that  the  "  e"  of  the  one  has  been  flourished  out  of  existence,  and  that  the 

intended  reading  is,  "  Take  rme  going  to  bed." 

Prescription  53H  has  })een  contrived  with  a  disregard  of   the  laws  of   chemical 
and  physical  incompatibility.      Precipitation  takes  j)lace,  and  this  is  due  to  the 

formation  of  mercuric  potassium  iodide, 

*'^'-  ^^'  the  alkaluidal   reagent  (see  page  1033), 

.  and  its  reaction  with  the  alkaloids  in 

/3/Lt.^   .JtUt^  -^Ai^       %/U  the  compound  tincture  of  cinchona.    In 

^^  ./  ^1  ad<lition  to  this,  the  quantity  of  ferric 

(faJriu     '^'^  7^y^    .        citrate  is  excessive.   The  prescriber  may 

'         '  yf     i>    liave  intended  to  a<ld  sudicient  water 

^/     •lo'v      to  effect  a  solution  and  then  have  for- 


^ 


rh^ 


g<itten  t^)  <1()  so.  The  only  c<)urs<>  left 
for  the  jiharuiacist,  if  unalile  to  com- 
municate with  the  prescrilter.  is  to 
dissolve  the  mercuric  chlnride  in  the 
compound  tincture  of  cinchona  with 
the  aid  of  sufficient  potassium  iodide. 
This  disposes  of  the  dangerous  ingre- 
dient. Then  having  reduced  to  i>owtler 
the  remaining  solids,  they  are  t<i  be 
added  and  the  prescription  dispensed 
There  would  lie  no  impropriety  in  directing 
the  [latient  tf>  take  tlie  teasi>oonfiil  of  medicine  with  water,  and  in  this  way  the 
excess  of  soluble  salts  could  be  dissolveil  ;  but  by  far  the  best  proctMhire  would 
b«'  to  have  the  prescrilier  alter  the  prescrijition.  ()n«'  grain  of  merctnic  chloride 
and  tiiree  'Iraohms  ^^ach  of  |)otanHium  iiMlicle  and  aninioniatcd  ferric  citrate  are  to 


U-    Jc.m^^^t^frfo'^^ 


TravpHtiml  prcKriplion 
with  a  shake  label,  without  filtering. 
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be  dissolved  in  one  and  one-half  ounces  of  compound  tincture  of  cinchona.  I^et 
one  drachm  be  taken  three  times  daily. 

Prescription  o87  is  an  illustration  <>i  a  travestie<l  prescription,  the  intention  being 
to  mask  its  meaninjr  so  that  only  the  initiate<l  may  he  able  U>  unravel  its  mystery. 
The  methml  selected  here  is  very  simi)le,  consisting  in  writing  the  names  of  the  in- 
gredients backward,  and  with  tliis  key  the  reading  is  very  simple, — half  an  ounce 
of  sweet  spirit  of  nitre,  two  and  a  half  ounces  of  solution  of  potassa,  half  an  ounce 
of  copaiba,  two  drachms  of  extract  of  licorice,  and  two  ounces  of  caraway  water 
are  to  be  made  into  a  mixture. 

Prescrii)tions  like  the  one  shown  in  Fig.  588  are  common,  and  they  cause  a  great 
deal  of  trouble, — twenty  grains  of  sodium  salicylate,  half  a  drachm  of  spirit  of 

Fig.  538  Fig.  539 
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Incompatible  prescription  Deficient  prescription 

nitrous  ether,  and  two  fluidoiinces  of  dill  water.  Owing  to  some  decomposition  be^ 
tween  the  nitrous  compounds  of  the  spirit  of  nitrous  ether  and  the  salicylic  acid 
in  the  sodium  salicylate,  the  nature  of  which  is  complicated  and  has  never  been 
determined,  a  darkening  in  color  which  eventually  results  in  the  formation  of  a 
blackish  deposit  takes  places  and  the  odor  of  oil  of  wintergreen  is  observed.  The 
annoyance  to  the  dispenser  in  a  case  of  this  kind  is  apt  to  be  considerable  ;  the 
patient  noticing  a  change  in  the  appearance  of  the  meflicine,  and  at  once  suspect- 
ing that  s<ime  mistake  has  been  made,  takes  it  to  the  pharmacist,  and  no  matter 
how  complete  the  defence  may  be,  nor 

how  earnest  the  latter  may  be  in  his  pro-  Via.  540 

testations  that  no  mistake  has  Ijeen  made,        yy  n  ji 

it  is  only  with  great  difficulty  that  an       /^      /l/la^     cfuj4Ui.      Xy' 
unfavorable  opinion  of  the  pharmacist  s         -^      -^  "  l  m^     ^-^       j  g 

ability  can  be  averted.    Previous  knowl-  /p  Cr 

edge  on  the  yiart  of  the  dispenser  that  ^  r^l  /-     *^*«y**  a      T 

such   combinations  produce  such  mix-         \q      CJ^iyyuiA^  cJ tyrt/yt-f^.     j  i 
tures  would  lead  to  the  return  of  the     ^cj 

prescription  to  the  ])hvsi(ian,  with  the     ^       J     /  ^^    -J-  ^       L 

request  that  it  may  be"modilied  so  that  .^-^W-et^    c7e#i^  Ler**^^; 

the  two  offending  substances   may   be  /  .    /-^P 

given  separately.    If  this  cannot  be  done,  '^'^P    ^0 

the  prescriber  should  be  notified  as  soon  .  ^  ». 

after  the  delivery  of  the  i)rescription  lis  ^A/t*AtZ:  cOy-icJ       ^IV 

possible,  so   that  the  medicine  for  the 
patient  may  be  changed  at  the  next  visit.  ^ri  ^y 

Fig.  539  shows  a  facsimile  prescription  |~'T  v^.  ^  ^^ 

in  which  the  quantitv  of  one  of  the  in- 
gredients is  omitted,   "it  is  presunu'd  that  ^""".v  pro*ription 
the  physician  intended  to  write  "  gr.  i" 

after  "  Morph.  Sulph.,"  l)ut  it  would  not  l)e  proper  for  the  pharmacist  to  insert  the 
quantity  nixm  his  own  judgment,  except  in  c-a.se  of  an  extreme  emergency  whicli 
would  reciuire  i>roiiii>t  action  without  the  advice  of  the  prescriber. 

No  fault  can  be  found  with  the  legibility  of  prescription  540.    The  first  line 
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ctiuM  only  lie  translated  "  Maj^nesii  Siilph.  ;"  tlie  termination  to  "Senna"  is, 
however,  incorrect,  as  it  sliould  have  the  j^enitive  termination  "  ;e"  instead  of  "a." 
Two  draclims  of  sulphate  of  ma^jnesia,  one  draclim  of  tincture  of  senna,  and  suf- 
ficient compound  infusion  of  frentian  to  make  half  a  Huidounce.  Send  twelve 
doses.  Althou<;h  the  additional  word  "  tales"  is  omitted  in  the  directions,  it  is  a 
fair  inference  that  the  prescriher  wants  the  patient  to  take  half  a  tluidounce  for 
a  dose  ;  but  the  quantity  of  liquid  is  insutiicient,  and  a  portion  of  the  sulphate 
will  not  dissolve.  If  the  mixture  is  heated  the  excess  will  disappear,  only  to 
return  on  cooling  in  the  form  of  a  gelatinous  precipitate.  The  usual  course  of 
notifying  the  physician  should  be  followed  if  there  is  time,  and  if  there  is  not, 
there  wouM  be  no  impropriety  //(  llii-t  mxr  of  adding  just  sutiicient  water  to  hold 
the  sulphate  in  solution,  making  each  dose  a  little  larger,  and  then  sending  word 
Ui  the  physician  of  the  fact. 

Prescription  541  is  a  facsimile  of  one  which  is  ambiguous  in  two  particulars  : 
"  Hyd.  Chlor."  may  mean  hydrated  chloral,  calomel,  or  corrosive  sul)limate  (see 
page  1091),  and  "  A(i.  Menth"  may  mean  peppermint  water  or  sjjearmint  water. 
"  Obvious  intention"  in  this  ca.se  is  the  deciding  factor,  and  this  apparently  points 
U)  the  con(;lusion  that  a  soothing  draught  is  intendetl  of  chloral  hydrate  and  mint 
water.  The  directions,  "  Take  as  directed,"  should  cau.se  the  i)harmacist  to  pause. 
In  this  case,  however,  a  dose  of  calomel  wan.  intended,  with  mint  water  as  the 
vehicle.  These  facts  were  developed  only  by  a  few  fjuestions  which  were  asked 
the  patient,  who  happened  to  present  the  prescription  personally  and  who  with- 
out much  provocation  said  that  he  was  "that  bilious"  that  the  doctor  had 
given  him  "the  same  medicine  as  before,  for  it  di<l  him  so  much  good." 
Further  inquiry  developed  the  fact  that  this  was  "obvious  intention"  on 
the  part  of  the  prescriher,  and  it  would  have  been  a  very  poor  conjecture 
to  u.se  chloral  hydrate.  The  incident  points  clearly  to  the  necessity  for  the 
possession  of  wisdom  and  caution  almost  supernatural  if  errors  in  judgment 
are  always  to  be  avf)ided_  The  use  of  spearmint  or  pepjiermint  water  when  "  A(|. 
Menth."  is  prescribed  is  largely  a  matter  of  local  habit  ;  in  some  sections  mint 
water  always  means  peppermint  water  ;  in  other  parts  of  the  country  spearmint 
water  is  preferred.     Where  local  preference  does  not  exist,  the  fact  of  the  kind  of 
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Iiiconiplpte  prescription 

mint  not  being  specilied  would  give  the 
pharmacist  an  undoul)t»'(l  right  to  use 
either.  In  every  cjise  like  this  a  mar- 
ginal note  should  Ix'*  made  on  the  pre- 
scrii)tion,  so  that  in  ca.se  of  ren(>wal  the 
s:ime  mint  water  may  be  used  that  was 
employed  at  fir-st. 
In  prescription  542  there  is  an  opi)ortunity  for  the  dispenser  to  utilize  his 
knowledge  and  skill.     Forty  grains  of  "      " 


'd/ /(/ic&tl^ 


AiiiliigiioiiH  proscription 


hydrated 
syrup  of  ginger 


■hloral,  ten  grains  of  powdere<l 
camjirior,  and  two  (luidrachms  of  syrup  of  ginger  are  to  be  made  into  a  solution, 
with  sullicient  water  to  make  two  fhiidounces.  Hydrated  chloral  and  camphor, 
when  rubbed  together,  form  a  licpiid  (see  Chloral  Camphoratimi,  Part  VI).  If 
adv.-.iitatre  of  this  knowledge  is  tnken  by  the  disjienscr,  and  if  the  two  substances 
are  rubbed  in  a   mortiir  until  a  smooth  mixture  results,  and  if  half  a  drachm  of 

i)owdered  acacia  be  a<lded,  with  sullicient  water  to  make  a  smooth  mixture,  and 
ollowed  with  the  >emaind«>r  of  the  water  and  synip,  it  will  be  found  that  tlio 
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camphor  can  be  niiifornily  distrihuti'd  in  the  mixture  with  no  tenflency  to  sepa- 
rate. The  directions  to  "  maivt;  a  sohition"  are  faulty,  because  a  solutioti  cainiot  \)e 
made  with  tiie  ingredients  named  ;  but  the  pharmacist  is  justified  in  adfhng 
acacia  to  nial<e  a  mixture,  for  otherwise  the  camphor  will  separate  and  cannot  bo 
combined  uniformly. 

Prescription  543  exhibits  chemical  incom[)atibility.  Iron  and  (piinine  citrate 
should  never  be  prescribed  with  alkaline  salts  ;  an  excess  of  the  latter  will  surely 
decompose  the  (juinine  salt,  causing  precipitation  of  the  alkalf)id.  Theprescriber 
evidently  inteiuls  in  tins  prescription  to  get  the  tonic  effects  of  the  quinine  and 
iron,  the  sedative  pro])erties  of  the  tincture  of  opium,  and  the  correcting  and 
stimulating  influence  of  the  comjwunds  containing  ammonia  ;  but  in  attempting 
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Inctimpatible  jncsn  iiitiuii  Faulty  abbreviation 

to  get  all  of  them  bottled  up  in  one  mixture  he  has  defeated  his  purpose, — the 
alkaloidal  salt  should  eitlier  be  made  into  i)ills  or  given  in  a  sej)arate  ])reparation. 
One  drachm  each  of  iron  and  (|uinine  citrate  and  ammonium  carbonate  is  dis- 
solved in  water,  aromatic  spirit  of  auun(jnia,  and  tincture  of  opium,  with  sufficient 
water  to  make  an  eight  ounce  mixtun'. 

Prescrii)tion  544  is  another  iiiustnition  of  incorrect  abbreviation.  "Obvious  in- 
tention" cannot  be  used  here  to  aiil  in  the  interpretation,  ))ecanse  the  intention  is 
mA  ohrloiiH  by  any  means.  A  ]irescriber  might  want  corrosive  sublimate,  calomel, 
or  hydrated  chloral.  Most  pliarmacists  would  ])robal)ly  guess  that  corrosive  subli- 
mate was  intended,  particularly  since  its  use  in  collyria  is  not  imconnuon.  But  the 
physician  in  this  case  wanted  calomel,  as  he  had  conceived  the  idea  of  replacing 
the  practice  of  blowing  calomel  into 
the  eyes  (which  is  sometimes  resorted  Fig.  545 

to)    by    the    more   relined    method    of  • 

making  a  lotion  and  droi)pinga  jiortion       ^,_  -^hf^ 

of  it  into  the  eyes.    One  grain  of  (aiomel 

and  half  a  grain  of  extract  of  opium  are 

tx)  be  made  into  a  lotion  with  one  ounce 

of  distilled  water,  care  being  taken  to 

paste  a  shake   label    u]>(m    tlie    l)ottle. 

As    a    matter    of    ])ractice    it    is    very 

doubtful    whether    the    heavy    powder 

calomel    could    l)e   distribute(|    so   uni- 

forndy    through    the    lotion    that    one 

drop   wouifl   contain   the  same  proi)()r- 

tion  that  another  would. 

In     pres(rii)tion    545    the    j)rescriber  -^ 

intends  that  a  solution  should  be  made,  Incomiiafibio  prosiription 

— for  he  has  written  "ft.  solutio:"  but 

he  is  no  doubt  ignorant  of  the  fact  that  iodine  is  not  soluble  either  in  tincture 
of  opium  or  in  oil  of  turpentine.  If  the  jirescription  is  coinjiounded  as  written, 
considerable  irritation  will  be  inoduced  from  the  contact  of  the  undissolved  ])ar- 
ticlea  of  iodine  with  the  skin.      If  four  draciims  of  the  oil  of  turj)ontine  be 
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replaced  by  stronp  alcohol,  and  as  much  of  the  iodine  dipsolved  in  this  as  can  be, 
and  if  the  moist  renidue  be  then  rnl)hed  into  a  smooth  paste  an<i  the  oil  of  turpen- 
tine and  tincture  of  opium  added  gradually  and  alternately,  a  mixture  will  result 
in  which  the  undissolved  iodine  will  V)e  in  a  very  fine  state  of  division.    The  best 

course  to  pursue  would  be  to  get  the  physi- 

FiG.  546  cian  to  use  extract  of  opium,  iodine,  potassium 

^  iodide,  and  water  as  a  substitute,  or  a  mixture 

^  '%y^  of  tincture  of  iodine  and  tincture  of  opium. 

(jj  >^o  Incidentally,  it  may  be  mentioned  that  the 

/O  O      1        \  legibility  of  a  prescription  is  often  seriously 

vQ-vA/jf^  .  ^jjiJElW    4t/xo         impaired  by  the  careless  habit  of  folding  it 

before  the  ink   is  dry.     This  one  has  been 
blotted,  though  not  very  seriously. 

Fig.  546  shows  a  facsimile  of  a  prescription 
written  by  a  German  physician.  It  is  shown 
for  the  sake  of  practice  for  those  unaccustomed 
to  this  kind.  One-twentieth  of  a  grain  of 
powdered  belladonna  root,  one  grain  each  of 
benzoic  acid  and  pure  tannin,  and  sutiicient 
white  sugar.  Make  into  a  powder.  Send 
twenty  such  powders.  Every  morning  and 
evening  one  powder  to  be  given. 

Fig.  547  is  a  facsimile  of  another  German 
prescription.  This  one  if.  metric,  and  is  to 
be   compounded   according   to   the   German 

Gernmn  prosrription  method,   by  ^iritjliinfj   the   /ir/lliff.t.      It  IS   badly 

written,  the  last  ingredient  being  very  indis- 
tinct. Thirty-five  centigrammes  of  quinine  sulphate,  sixty  centigrammes  of  hy- 
flrochloric  acid,  four  grammes  of  acetic  ether,  one  hundred  and  forty  grammes 
of  water,  and  forty  grammes  of  syrup  of  orange  flowers  (fl.  naph;e). 

Prescription  548  shows  peculiarities  of  comjiosition  that  are  strongly  marked, 
the  character  selected  for  "gr."  being  unusually  bad, — the  habit  of  starting  the 
"  g"  above  the  line  and  slurring  the   "  r"  making  a  character  which  resembles  a 


Fig.  547 


Fig.  548 


fifriiiiiti  iiri'wriptii'ii 


A 


<L   •?  ^?»^^^     7^^6l^  ^J 


7^  '?C^  -r^' 


Bnillv  written  proscription 


capital  script  letter  "  L,"  or  the  one  used  to  designate  the  Uritish  jKHind  sterling, 
£.  Whftlier  to  make  six  pills  or  six  powilcrs  might  cause  the  pharmacist  a  mo- 
ment's hesitation,  as  the  (lirections,  "  M.  ft.  i)ulv  vi,"  arc  a  httic  amhignous.  Hut 
the  first  line  is  an  aid  here.  No  ])n'scril)cr  would  be  likely  to  diiH-ct  powdered 
mercurial  ma.'<.M  if  pills  were  intended,  and  it  is  therefore  clear  that  six  i>ow<lerH 
are  wantetl.  Thesigna  is  not  didicult  for  an  experienc«'d  compoimderto  interpret  : 
the  flourish  after  "  1"  would  he  guessed  to  mean  "every,"  and  that  after  "2"  to 
mean  "  hours." 

Fig.  54!>  is  a  dangerous  prescription.  The  ahsenc*-  of  any  directions  and  the  use 
o5  the  ahhreviation  "  Dr."  before  the  initials  would  lejul  a  lantiotis  pharmacist  to 
HUflfK'ct  that  this  is  a  forged  prescription,  written  by  an  o])iuiii  eater  for  the  pur- 
pose of  <ibt'iining  his  (lose  witliouf  flidindty  r>r  (|uestiotiing.  There  are  a  few 
nhysicians  who  use  their  ahhreviated  title  "  Dr."  hefori-  their  initials,  hut  it  is  not 
common  except  in  certain  localities,  and  an  o]»iinn  eater  wanting  his  fiose  would 
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be  very  likely  to  put  "  Dr."  before  the  initials,  imagining  that  such  an  act  would 
lull  the  suspicions  of  the  pharmacist  and  thus  his  object  be  more  readily  accom- 
plished ;  l)ut  a  trick  like  this  is  very  apt  to  overshoot  tlie  mark.  Advantage  may  be 
taken  of  the  fact  that  no  directions  have  been  given  with  the  prescription,  and  if 
it  is  returned  to  the  alleged  patient  with  the  request  that  the  doctor  write  the 
directions  upon  it  the  dithculty  can  be  easily  met,  or  an  offer  may  be  made  to  send 
to  the  doctor  for  the  information.  If  it  is  a  forgery,  the  behavior  of  the  patient 
will  be  apt  to  reveal  it  ;  he  will  probably  take  the  prescrii)tion  away  and  never 
return.  On  the  other  hand,  if  it  is  an  honest  prescription,  both  doctor  and 
patient  can  hut  commend  the  caution  and  discretion  of  the  pharmacist. 
.  Trescription  55(J  is  an  iliustrati(jn  of  one  written  by  a  dispensary  physician 
"  on  the  jump."     To  a  pharmacist  accustomed  to  such  scrawls  they  present  no 


Fig.  549 


Fig.  550 


'    ^iu/tr 


flyrr- 


(^f 


9--KJ[ 


A'^^ 


Forged  prescription 

terrors,  but  the  uninitiated  are  often  sadly 
mistaken  in  their  interpretations.  This 
prescription  is  not  so  illegible  as  some 
others  of  its  class  in  the  author's  collection, 
but  it  has  been  selected  to  show  that  dan- 
gerous poisons  are  sometimes  prescribed 
in  this  very  reckless  fashion.  Poor  "Sarah 
McM."  is  expected  to  obtain  relief  for  her 
cough  by  taking  "two  drachms"  of  a 
mixture  made  of  one  grain  of  morphine 
sulphate,  one  drachm  of  "muriate  of  am- 
monia," and  four  omices  of  brown  mixture 
(Mist.  Fusc;e). 

In  prescription  551  will  be  seen  an  illus- 
tration of  an  almost  hopeless  case  of  in- 
compatibility. There  are  no  difhcuities 
about  making  a  solution  of  the  quinine 
sulphate  in  sufficient  water  with  the  aid 
of  the  large  quantity  of  citric  acid  ordered. 
If  the  potassium  iodide,  syrup  of  ferrous 
iodide,  and  tincture  of  iodine  are  now 
added,  a  reddish  precipitate  occurs,  which 
probably  consists  largely  of  insoluble  qui- 
nine iodide.  The  addition  of  two  ounces 
of  mucilage  will  not  only  be  adnnssible, 
but  even  benelicial  as  an  aid  in  holding  up 
the  precipitate  and  in  blunting  the  edge 
of  the  excess  of  acid.  Qninuie  suijthate 
should  never  be  prescribed  in  combination 
with  iodides,  and  particularly  witii  excess 
of  iodine ;  and  the  physician  should  be 
asked  to  revise  such  a  prescription. 

Fig.  552  is  a  facsimile  of  a  i)rescription 
which  should  at  once  arouse  the  caution- 
arv  instinct  of  the  compoutider.  It  reads, 
"  One  grain  of  quinine  sulphate,  eight  grains 
of  morphine  sulphate  ;  make  into  ten  pills. 
One  pill  every  three  hours."  Through  a 
lapsus  the  pn'scriber  has  written  the  ([uantity 
after  the  morphine  sulphate,  and  rice  nrsa. 


Illegible  prescription 


Fig.  551 


/.S 


Incouputilile  prescription 


intended  for  the  quinine  sulphate 
The  usual  rule  should  be  followed. 
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Gain  time,  if  possible,  and  notify  the  physician  ;  if  this  cannot  be  done,  take  the 
risk,  use  safe  quantities,  and  inf(jrm  the  prescriber. 

In  Fig.  553  there  is  shown  a  prescription  which  affords  an  illustration  of  chemi- 
cal incompatibility.  Quinine  salicylate  is  not  a  very  solul)le  salt,  and  when  strong 
solutions  of  quinine  sulphate  and  sodium  salicylate  are  mixed,  quinine  salicylate 
precipitates.  The  prescril)er  has  evidently  added  diluted  sulphuric  acid  with  the 
view  of  dissolving  the  (juinine  salt,  but  the  excess  of  acid  will  decompose  the 
sodium  salicylate,  producing  sodium  sulphate  and  throwing  out  the  salicylic  acid, 


Fig.  552 


Fig.  553 
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Incompatible  preacription 


Traiisposeil  preacription 


which  is  not  very  soluble  in  aqueous  liquids.  The  directions  of  the  prescriber — 
"  ft.  solutio,"  make  a  solution — cannot  be  complied  with  literally.  Of  course  he 
shouUl  be  consulted  ;  but,  if  this  is  not  ])Ossible,  it  would  be  a  fair  inference  that 
the  diluted  sulphuric  acid  was  intended  solely  for  its  action  on  the  quinine  sul- 
phate to  increase  its  solubility  ;  but,  as  it  acts  as  an  impediment  by  decomposing 
the  sodium  salicylate,  it  might  be  omitted.  If  this  course  is  not  permissible,  the 
mixture  should  be  made  in  a  mortar  and  the  clear  lic|nid  then  separated  from  the 
precipitate  ;  the  latter  may  be  rubbed  into  a  smooth  j)aste  with  the  aid  of  some 
mucilage  of  acacia  and  mixed  with  the  rest  of  the  licjuid.  This  will  make  a  mix- 
ture, and  it  should  be  dispensed  with  a  shake  label. 

Prescription  554  is  a  facsimile  of  one  written  by  a  medical  student.  The  ingre- 
dients are  distinctly  indicated  ;  but  the  do.se  of  the  poisonous  alkaloids  is  so  heroic 
and  the  prescription  itself  so  unusual  that  very  little  risk  is  incurred  of  the  patient 
being  poisoned.  No  dispenser  who  wotdd  be  liki'ly  to  compound  such  a  prescrip- 
tion would  havft  such  alkaloids  in  stock.    The  only  course  to  pursue  here  is  to 
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gain  tinn-  and  return  tin-  |)n'scri((tion  to  the  iirt'srvibcr  for  correction.  Ten  grains 
each  of  eolchicine,  aconitine,  emetine,  and  calciiuu  siilphnfe  an'  to  be  made  into 
ten  capsules,  and  one  given  every  three  hours. 
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Fig.  555  is  a  type  of  a  prescription  not  nnconiinon.  Care  and  good  judf^mentare 
required  to  pilot  the  coniiKjunder  througii  safi-ly.  it  might  be  .surmised  that  the 
first  ingredient  was  intended  for  "  coini)oun<i  infusion  of  digitalis,"  but  this  i.s  not 
the  case, — the  "  compound  mixture"  being  a  j)reparation  <levised  by  the  physician 
and  the  fornmla  not  i)ublished,  the  intenti(jn  being  to  send  the  patient  to  a  "special 
drug  store  to  have  it  cumpouinled,  the  <lruggist,  of  cnurse,  having  been  previously 
supplied  with  the  private  formula.  This  practice  is  common  in  some  localities. 
It  does  not  follow,  however,  that  the  physician  always  derives  a  pecuniary  con- 
sideration through  the  method,  alth(jugh  where  the  j)ractice  prevails  both  pre- 
scriber  and  comjMjunder  are  soon  susi)ected  of  pocketing  some  sj)ecial  j)rolit.  If 
the  physician  makes  the  private  formula  public  or  gives  the  patient  the  op])ortu- 
nity  of  going  t^)  a  large  number  of  pharmacists  to  whom  he  has  given  the  formula, 
he  is  relieved  of  what  is  probably  an  unjust  susj)icion.  The  dose  of  morphine 
sulphate  is  a  large  one,  but  the  underscoring  of  the  line  indicates  that  the  pre- 
scriber  has  considered  the  likelihood  of  the  compijunder's  questioning  it,  and  he 
has  underscored  the  words  so  that  the  conqjounder  knows  that  the  prescriber  in- 
tended to  give  an  unusually  large  dose.  Under  the  circumstances  there  is  no 
impropriety  in  dispensing  it.  Some  careful  pharmacists  would  prefer  to  decline 
such  a  pre.scription  on  the  ground  that  they  did  not  have  the  formula  of  the  pri- 
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Illiterate  prescription 


vate  preparation,  the  real  reason  being  their 
unwillingness  to  incur  the  risk  of  dispensing 
so  large  a  dose  of  morphine  sulj)hate.  For- 
nudas  for  private  preparations  may  often  be 
secured  through  professional  courtesy  by 
ai)plying  to  the  pharmacist  known  to  have 
them. 

The  facsimile  Fig. 556  shows  the  prescription  of  a  physician  who  atone  time  had 
an  extensive  practice,  but  whose  early  education  had  been  seriously  neglecte<l. 
The  ingredients  are  :  Two  drachms  of  nitro  muriatic  acid,  one  aiid  one-half  ounces 
each  of  com])Ound  tincture  of  gentian  and  conqKnmd  tincture  of  cinchona,  one 
ounce  of  Cura<,'oa  cordial,  one  drachm  of  extract  of  taraxacum,  two  drachms  of 
fluidextract  of  rhubarb  ("  rehi") ,  one  ounce  of  tincture  of  cardamom.  Dose,  two 
teaspoonfuls,  three  times  a  day,  after  meals  a  half  hour,  in  water. 

Prescription  557  illustrates  two  kinds  of  incompatibility.  Two  dracbnis  of  ix>- 
tassium  iodide,  half  a  fluidounceof  syruj)  of  ferrous  io<lide,  and  one  and  one-half 
fluidounces  of  compound  tincture  of  ciiicl)ona  are  U^  be  made  int<^  a  mixture. 
Take  half  a  teaspoonful  in  water,  after  each  meal.  Pota.<siiuu  iodide  is  usually 
crystallized  by  the  manufacturer  from  an  alkaline  solution,  ami  traces  of  the 
potassium  hydroxiile  which  is  present  in  the  mother  liijuor  an,>  retained  by  the 
crystals.  The  hy<lroxide  by  contact  with  the  air,  containing  carbonic  acid,  Ix-comea 
potassium  carlx)nate,  and  hence  conuntTcial  pota.«sium  iodide  always  contains 
traces  of  carl)onate,  and  the  I*harmact)pu'i.i  jtermits  the  pn'sence  of  0.1  i>ercent.of 
alkali.  Hence  it  follows  that  wlu'u  a  solution  of  jiota-ssium  iodiile  is  brought  in 
contact  with  syrup  of  ferrous  iodide  a  greenish  flocculent  pn^-ijiitate  is  ]iroduced 
which  is  ferrous  carbonate.  This  may  be  filtered  out  without  detriment  t<i  the 
prescription.     The  other  instance  of  incompatibility  is  inexcusjd)le.     Iron  sijlts 
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produce  with  j)reparations  of  cinchona  bark  blackish,  inky  precipitates,  due  to 
the  reaction  between  the  tannin  in  the  cinchona  and  the  ferrous  iodide.  FiUra- 
tion  will  not  remedy  this  fault,  and  there  is  usually  no  recourse  but  to  dispense  the 
prescription  with  a  shake  label. 

In  prescription  o.^S  the  principal  interest  centres  in  the  <lirections  to  the  patient. 
One  grain  of  yellow  mercuric  oxide,  two  grains  of  atropine  sulphate,  and  one 
drachm  of  lard  are  to  be  made  into  an  ointment.    The  prescriber  intends  that  the 

f)atient  should  "  put  a  lump  as  large  as  a  pin's  head  in  the  eye  once  <laily."  If  the 
abel  had  been  written  according  to  the  first  reading  of  the  compounder, — i.e.,  put 

Fig.  558  Fig.  559 
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Badly  written  prescription 
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a  lump  as  large  as  a  peanut  in  the  eye,  j.  f,  ya      y?  Y?  O 

etc., — there  would  undoubtedly  have  been  l/J,.l'^\  K. " 

a  serious  time  for  all, — patient,  physician,  incompatiMc  prescription 

and  pharmacist. 

Chemical  incompatibility  is  illustrated  in  Fig.  559,  and  while  the  compounder 
may  believe  that  the  prescriber  has  erred,  through  ignorance  of  the  fact  that  sul- 
phates are  delicate  reagents  for  lead  salts,  the  absence  of  directions  for  use  makes 
it  impossible  for  him  to  obtain  any  clue.  The  presence  of  lead  sulphate  may  have 
been  expected  and  desired  by  the  physician.    In  such  cases  the  only  course  is  to 

^  Fig.  560  ^'«-  ^^l 

Curious  prescription  ^^  ^T"  V       \  (TO   '  f\  ^y 

compound  the  prescriptiou  exactlv  as  it  W'*  \[ 

is  written  and  dinpcnsc  it,  without"  filter-  u-^ibie  pn.,*ripti,.,. 

lUg,  with  a  shake   label,     i'llteeii   grains 

each  of  lead  acetate  and  zinc  acetiit*-,  ten  grains  of  copper  sulphate,  and  three 

grains  of  morphine  acetate*  are  to  be  dissolved  in  eight  fhiidouiues  of  distilieti 

water.     Use  as  directed. 

Fig.  560  shows  peculiarity  and  brevity.  It  is  ex|>e(>ted  that  Mrs.  Z.  will  receive 
four  nuidounce,'<  of  cod  liver  oil  and  that  the  bottle  will  be  labelled  the  same.  Oleum 
Jecoris  Aselli  is  one  of  the  synonyms  for  Oleum  MorriiiiM',  and  the  I>atin  word 
"  Ejusdem,"  use*!  in  this  connection,  is  a  short  but  jn-culiar  way  of  directing  the 
compounder  how  he  is  to  label  the  bottle. 
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Although  prescription  561  is  rather  flourishing  in  its  style,  no  fault  can  he  found 
with  its  legibility.  Half  an  ounce  of  potassium  bromide,  five  fluidrachms  of  tinc- 
ture of  cannabis  indica,  half  a  Huidounce  of  wine  of  ergot,  two  Huidounces  of  aro- 
matic spirit  of  ammonia,  and  suthcient  water  to  make  eight  (luidounces.  The  chief 
interest  in  it  is  due  to  the  presence 

of  the  tincture  of  cannabis  indica.  Fiti-  562 

If  the  prescription  be  compounded  ^ 

without  this,  and  if  a  drachm  of        /1p  -^jp 

granulated  acacia  be  placed  in  a        ^^^     j^        ~  yf     y  ^    "^    / 

mortar  and  rubbed  with  sufficient       -^       ^^^'^^^''^^^    y t^yf^/f^^^in^^ 
of  the  liquid  to  form  a  thick  paste  ^(       ^~^ /r 

and  the  tincture   then  gradually  C^u/^    Axu».-»-w^      u^u^  QT  vT 

and  slowly  added,  it  will  be  found  /  /  "^ 

that  the  resinous   matter  in   the  ^^  -^        -l  ^  V 

cannabis    can    be    uniformly   sus-  ''^^/'^tT    h%yiy.       A^       ?^/l     • 

pended,  and  when  this  is  mixed 
with  the  rest  of  the  liquid  a  very 
satisfactory  preparation  will  have 


been  produced.    It  should  of  course  ^       ^      .^-  -^./-^  ^  y^ 


be  dispensed  with  a  shake  label. 

Fig.  562  is  a  facsimile  of  a  pre- 
scription written  by  an  old  practi-  *  Questionable  prescription 
tioner.     Hydrargyri  subchloridum 

is  rather  an  old  name  for  calomel,  but  not  uncommon.  Six  grains  each  of 
calomel  and  powdered  ipecac  are  to  be  made  into  either  twelve  pills  or  twelve 
powders,  and  the  question  is,  which  ?  A  little  study  of  the  prescribet's  method* 
shows  that  he  has  fortunately  acquired,  the  habit  of  dotting  his  "  i's,"  and  it 
is  fair  to  presume  that  if  pills  were  intended  he  would  have  dotted  the  "  i"  in 
the  word.  M.  ft.  p\i\.  No.  xii.  is  undoubtedly  the  correct  reading.  A  few  sug- 
gestive questions  to  the  patient,  such  as — "•  Did  the  doctor  direct  you  to  take  water 
with  these?"  or,  "  Were  these  to  be  taken  after  meals?"  will  be  apt  to  elicit  such 
a  reply  as  this  :  "  Yes,  he  said  that  I  should  take  one  pnvder  three  times  a  day, 
just  before  meals." 

Prescription  568  belongs  to  a  class  fortunately  rare.  The  intention  of  the  pre- 
scriber  is  undoubtedly  to  give  phosphorus  in  a  fine  state  of  division,  suspended  in 
the  mixture.  This  may  be  accomplished  by  dissolving  the  phosphorus  in  the 
benzene  (not  petroleum  benzin),  and,  having  made  a  thick  mucilage  of  acacia  from 

Fig.  563  Fig.  564 
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,  u     (  one  drachm  of  gum,  the  solution  of  phoe- 

huiu    i  yr>X4-  ^<c.  <^.ni-  phorus    may   be    gradually    added    with 

VV  </  stirring,  followed  by  the  tinctun' of  gin- 

vJ_  C^-^sl,^  "iL-  ^  njull  L^i„  3wi  ger  and  the  chloride  of  calcium,  dissi>lved 

t^   r     t{^      0  ^.      -    -      ,.  i"  11  little  water.     The  directions  to  the 

•^  c^aA-  a-y,^.  o     ^T^v^w^^  n.mpounder— Misce.    ft.    mist.   sec.    art. 

t^Ai^    „,i  .;  „  (make  a  mixture  according  t(Uirt) — indi- 

Oda  prescription  ^  ■     .      i  -i  «         »i  i 

cates  that  the  prescnber  offers  the  nliar- 

macist  an  opportunity  to  exercise  his  skill  in  making  a  good  mixture.  The  direc- 
tions for  the  patient  "are  in  Latin,  the  translation  being,—  "  Ix't  him  take  half  a 
fluidounce,  two  or  three  times  daily,  in  a  cup  of  water,  with  brandy." 

Fig.  564  is  a  facsimile  of  a  prescription  written  by  a  prescril^'r  of  large  experi- 
ence.   Sixteen  grains  of  mercurial  mass,  and  one  grain  of  jxidophyllin,  with  four 
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(1  rops  each  of  fluidextractof  mix  voiiii<';van(l  fluidextractnf  belladonna  (Squibh's), 
are  to  be  made  into  finir  pills.  As  blue  mass  is  usually  soft  in  consistence,  it  will 
be  necessary  to  evajiorate  the  Huidextracts.  This  may  be  easily  done  by  heating 
a  small  mortar,  and,  after  droi)pin<,'  the  fluidextracts  into  it  and  stirrinj^  them  a 
short  time  with  the  ])estle,  the  l)hie  mass  and  podo|>hyllin  can  be  subsequently, 
adiled  and  four  pills  made  from  the  mass.  The  reason  for  prescribing  fluidextracts 
when  extracts  are  available  is  not  a])parent. 

Fig.  565  shows  a  prescription  which  is  faulty  in  several  respects.  In  the  second 
line  the  abbreviation  is  questionable.  Is  diluted  hydrochloric  or  diluted  hydro- 
cyanic acid  desired?  It  would  be  fair  to  assume  that  diluteil  liydrocyanic  acid  is 
wanted,  l)ecause  of  its  action  as  a  sedative,  and  that  it  is  un<lonbtedly  a  cough  mix- 
ture and  the  prescriber  desires  t«  reinforce  the  action  of  the  syrup  of  wild  cherry. 
The  style  of  writing  is  anything  but  legible,  and  the  use  of  an  unusual  term  for 
"opium"  in  tlie  fourth  line  adds  to  the  diHiculties.  Two  ounces  of  syrup  of  wild 
cherry,  half  a  drachm  of  dilutetl  hydrocyanic  acid,  one  ounce  of  syrup  of  squill, 
and  one  drachm  of  tincture  of  opium  (tinctura  thebaica;).  Teaspoonful  three 
times  daily. 

Prescription  566  brings  up  an  interesting  question  about  which  there  may  be 
more  than  one  opinion.  One  drachm  of  iron  and  ammonium  citrate  and  fifteen 
grains  of  quinine  sulphate  are  to  be  made  into  a  solution  with  lialf  a  tinidounce  of 
water,  an<l  five  drops  are  to  be  taken  three  times  a  day,  in  sugar  and  water.  If  no 
acifl  1)6  used,  it  will  not  be  easy  for  the  patient  to  comi)ly  with  the  prescriber's 
directions  to  take  live  drops,  for  the  insolul)le  ])ortion  of  the  (piinine  sulphate  will 

separate,  and  the  dropping,  if  each  drop  is 
to  contain  its  projjer  proportion  of  quinine, 
w  ill  V)e  very  defective.  If  the  directions  were 
different  and  the  patient  could  secure  a  fair 
dose  each  time,  it  ]irobably  would  be  best 
not  to  make  an  addition  of  acid  ;  but  in  this 
case  there  could  be  no  impropriety  in  making 
a  solution  of  the  (|uinine  sulphate  in  the 
water  with  a  trace  of  acid  (citric  acid,  if  pre- 
ferred), and   tlien  dissolving  the   iron  and 
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ammonitnn  citrate  in  the  solution.  The  practice  of  adding  acids  or  alkalies  to 
Iirescrii)tions  generally  and  upon  very  little  |)rovocation  is  a  bad  one,  and  the 
author  would  not  be  understood  as  encouraging  the  habit;  but  occasions  occur 
when  then-  should  be  no  hesitation  about  emjdoyiiig  a  trace  of  acid  or  alkali 
when  the  com|)oinider  is  satislie<l  that  the  intention  of  the  ])rescriber  will  not  l)e 
frustrated.  Of  course  the  risk  of  making  an  error  in  judgment  must  J)e  taken  ; 
but  "  first  be  sure  that  you  are  right,  and  then  -do  right." 

Fig.  567  is  a  facsimile  of  a  iircscri|)ti(iii  for  |>iils.  Sixteen  grains  of  silver  oxide, 
one  grain  of  strychnine,  twenty-four  grains  of  po\vd«'red  cajisicimi.and  forty  grains 
of  extract  of  gentian  are  to  be  made  into  thirty-two  pills.  If  these  pillts  ar»'  made 
in  the  ordinary  way,  with  an  excipient  of  syrup,  glucose,  or  similar  litpiid,  the  pills 
will  he  very  apt  to  explode,  owing  to  the  flecomposition  of  the  silver  salt.  The 
rlirections  are  not  very  legible,  but  it  is  not  dillicidt  to  read,— Sig.  on  Ixtx  the  con- 
tents of  iiirh  pill.  One  after  each  meal.  The  jtrescribcr  would  probably  he  satis- 
fied if  the  contents  of  mii'  pill  were  written  on  the  lal>el  ;  he  certaiidy  does  not 
intend  that  the  contentw  of  tliirli/-liiii  ])illH  be  so  written,  although  this  is  what  he 
direct* 
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Presrription  568  is  astranjjo  mixture,  tlirown  together  in  opposition  U>  the  laws 
r)f  chemical  combination  and  comiiatihility.  The  quinine  will  be  precifjitated 
through  the  formation  of  a  double  bismuth  and  potas.sium  iodide, — a  precii)itant 
for  alkaloids,  sometimes  used  as  a  reagent.    The  presence  of  the  hybrobromic  acid 
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aids  in  the  precipitation,  instead  of  dis.«olving  the  precipitate.  The  translation  is, 
—One  drachm  of  potas.sium  iodide,  half  a  drachm  of  diluted  hydrocyanic  aci<l, 
three  drachms  of  solution  of  V)ismuth  and  ammonium  citrate,  twelve  grains  of 
quinine  sulphate,  one  and  a  half  drachms  of  hydrobromic  acid,  and  sufficient 
water  to  make  two  ounces.    The  only  course  to  pursue  is  to  dissolve  the  quinine 

Fig.  570 
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salt  in  four  drachms  of  water  contnining  the  hydrul)ri>mic  aci<l,  dissolve  the  jK)tas- 
sium  iodide  in  the  remiiiiidcr  of  the  water,  and  add  the  uther  ingn-dient.s. 

Prescription  r>()i».  Pills  made  fmm  bismuth  subnitrate  and  sodium  bicarl^mate 
have  been  known  to  explode,  owing  to  lit'comjiosition  in  the  sodium  bicarlxdiate 
from  acid  in  the  bisnnith  sidt,  carbon  dioxide  L)eiilg  lilH.'rated.    Uf  course  no  explo- 
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sion  can  take  place  if  the  pills  are  not  dispensed  in  a  tightly  corked  vial  or  other 
container  whidi  will  not  permit  of  the  e«'ape  of  tlie  liberated  gas.  Risk  of  explo- 
sion may  be  obviated  by  piercing  the  lid  of  the  pill  box  with  a  few  holes  ;  but  the 
pills  mav  swell  to  an  enormous  size,  due  to  the  non-escape  of  the  gas. 

Prescription  570  is  a  facsimile  of  one  written  by  a  noted  physician.  One  other 
specimen  of  his  han<liwork  may  be  seen  on  page  1 103.  The  translation  is, — Two 
drachms  of  powdered  gum  guaiacum.    Make  twelve  powders.    One  taken  at  night. 

lu  concluding  these  comnientvS  it  may  truly  be  said  that  the  neces- 
sity for  more  care  in  writing  prescriptions  has  been  unquestionably 
proved  by  abundant  evidence.  Physicians  have  in  many  cases  grown 
careless  in  this  respect,  often  relying  upon  the  proverbial  caution  and 
self  interest  of  the  pharmacist  to  correct  errors  or  supply  deficiencies  ; 
while  the  additional  responsibility  thus  thrust  On  the  compounder 
has  a  tendency  to  develop  his  faculties,  it  does  not  lighten  his  cares, 
nor  is  it  labor  which  is  appreciated  by  the  prescriber,  who  usually 
regards  the  service  as  quite  within  the  routine  .of  the  pharmacist's 
duties,  and  the  latter  is  expected,  as  a  matter  of  course,  to  check 
errors  and  decipher  scrawls  with  ease.  On  the  other  hand,  there 
are  often  occasions  when  great  haste  must  be  exercised  in  writing  a 
prescription  ;  in  addition,  it  should  be  remembered  that  it  fre- 
quently happens  that  the  physician  is  harassed  by  many  annoyances 
and  interruptions  while  writing  the  prescription.  These  circum- 
stances, coupled  with  the  gentlemanly  instincts  which  all  true  phar- 
macists are  credited  with  possessing,  should  exercise  their  proper 
restraining  influences  upon  the  latter  while  undertaking  the  mission 
of  interviewing  the  physician  upon  a  subject  which  is  often  mortifying 
to  him.  It  is  impossible  to  conduct  an  active  business  without  encoun- 
tering occasions  which  require  the  exercise  of  much  forbearance  and 
tact,  and  the  reflection  that  both  physician  and  pharmacist  are  at  all 
times  human,  and  hence  liable  to  err,  should  prevent  either  from 
indulging  in  expressions  detrimental  to  the  good  name  of  the  other. 
In  the  unusual  instance  of  a  physician  taking  umbrage  when  a  judi- 
cious course  has  been  followed  by  the  pharmacist  in  correcting  liis 
mistake,  a  firm  and  dignified  defence  should  be  at  once  made  by  the 
latter,  and  maintained  with  spirit,  but  not  in  the  presence  of  the 
patrent,  if  it. can  possibly  be  avoided. 

The  i)rescriptions  and  orders  upon  the  following  pages  are  submitted 
without  comment,  with  the  view  of  affording  the  reader  an  oppor- 
tunity for  individual  practice. 
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Fig.  577 
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LATIN   PRESCRIPTIONS 

A  numberof  Latin  prescriplioiis  will  be  found  below,  tlie  liisl  l«'ii 
of  which  are  in'inted  without  abhrevisitions  ;  it  is  veiy  iiiuisuul  to  re- 
ceive prescriptious  of  this  kind,  nevertheless  tiieir  translation  and 
study  will  furnish  useful  practice. 

Translate  the  following  prescriptions,  and  also  the  accompanying 
directions  : 

1.  Recipe    Liquoris  Ammonii  Acetatis,  drachmas  tres  cum  semisse  ; 

Vini  Antimnnii,  drachmas  dnas  ; 
Tiiictune  C-ardaniuini  Cuinposita',  drachmas  tres  ; 
Aqua?  Meiitlue  Piperitte,  uiicias  quatuor. 
Fiat  mistura,  cujus  miciae  duai  omni  horai  quadrante  calefacta;  sumendae,  durante 
frigore. 

2.  Recipe    Rosjc  Gallic*,  unciam  dimidiam  ; 

Aqufe  ferventis,  uncias  octo. 
Stent  per  horam  ;  colatune  adde  Succi  Limonum,  Sacchari,  ana,  quantum  sufRcit, 
ad  gratam  acerbitatem  dulcedinemque. 

3.  Recipe    Extract!  Colocynthidis  Composlti,  drachmam  unam  ; 

Pulveris  Scanimonii,  sorupulnm  unnm  ; 
Pulveris  Gambogia',  grana  quinque. 
Misce. — Fiant  piluhe  viginti,  quarum  dute  deglutiantur  hora  decubitils  ;  diluculo. 
ut  infra. 

4.  Reci^ie    Infusi  Sennic,  unciam  unam. 

5.  Recipe    Potassii  et  Sodii  Tartratis,  sesquidrachmam ., 

Gretas  Pra^parata',  semidrachmam  ; 
Misce. — Fiat  pulvis  in  jusculo  tenuissimo  sumendus. 

6.  Recipe     Ammonii  Carbonatis,  grana  sex  ; 

Syrupi  Aurantii,  drachmas  duas  ; 
Aqua',  drachmas  decem. 
IMisce. — Fiat  haustus,  cui,  tempore  capiendi,  adde  Succi  Limonis  recentis  coch- 
leare medium  unum,  et  in  effervescentid  sumatur. 

7.  Recipe    Tinctura?  Opii,  semidrachmam  ; 

Spiritus  Chloroformi,  drachmam ; 
Mistura:"  Creta', 

Aqute  Mentha^  Piperitsc,  ana,  uncias  tres. 
Misce. — Fiat  mistura,  cujus  sumautur  cochlearia  duo  magna  post  unamquamque 
sedem  mollem,  phial d  prius  concussa. 

8.  Recipe    Mistune  Ammoniaci,  \mcias  sex  ; 

Tinctura' ()i>ii,  drachmam. 
Misce. — Capiat  cochlearia  duo  magna  statiin  ;  iterentur  post  horam,  si  tussis 
accTeverit. 

9.  Recipe     Extracti  Belladonna'  Fluidi,  drachmam  cum  semisse  ; 

Lini  Farina',  uncias  dnodccim  ; 

Aqu;e  bullicntis,  quantum  suHicit  ut  fiat  cataplasnia  admoven- 
dum  calide  loco  adfecto. 

10.  Recipe     Cetraria',  unciam  ; 

Aqua^  frigida',  octarium. 
Coque  ad  uncias  duodenas  ;  stet  ut  geletur,  et  utatur  agor  gclatin.i  ad  libitmn. 

11.  li     Magnes.  Carb.,  .:^i; 
Pulv.  Rhei,  gr.  xv  ; 
A(i.  A  nisi,  f  3  iss. 
M. — Fiat  jnU'p.'  cujus  unum  cochl.'''  minim.'  infant.*  lactcn.'^detur,  secundis  horls. 
phiala  agitata. 

*  Julepum.  '  Cochleare.  '  Minimum.  *  Infantulo.  '  Laotenti. 


1134  PRESCRIPTIONS 

12.  R     Sp.  Ammon.  Arom.,  f  .^i ; 

Tinct.  Asafa^t.,  f  .^ss  ; 
Syrupi,  f  .^iii  ; 
Aq.  Cinnam.,  f  5i. 
M. — Exhibe  cochl.  parv.  ter  quaterve  de  die,  vel  saepius,  urgente  convula.'  vel 
spasm.^  • 

13.  H     Tinct.  Hyoscyami,  f  3iss  ; 

Pot.  Acet.,  ,^iv  ; 
Syr.,  fgii ; 

Aq.  Menth.  Vir.,  ad  f5vi. 
Ft.  mist,  cujiis  sumant."  cochl.*  ii  vel  iii  minim.*  bis  terve  in  die,  vel  ut  opus 
git. 

14.  R     Tinct.  Opii,  f.:^ss; 

Mist.  Cret.,  f.liii. 
M. — Cap.  cochl.  ii  magn.*  onini  quadrante  horse,  donee  leniat.'  dolor. 

]  5.  R     Pulv.  Ipecac,  ^  iss  ; 
Pot.  Bitart.,  ^i; 
Aq.  fervent.,  f  ^iiiss. 
Macera  per  horam  integr.*  dein  cola  et  adjice  syr.,  f  ,f  ss. 
M. — Detur  ^ss  vel  cochl.®  ampl.'"  omni  semihora,  donee  vomit."  proritav." 

16.  R     Plumbi  Acet.,  gr.  iv  ; 

Syrup.,  i^ii; 
Aq.  Menth.,  f  5ii. 
M. — Cap.  cochl.  ampl."  mane  quotidie  ;  repetat.'*  dosis  ad  iii  vices,  et  deinde 
cap.'*  ppger  haust'*  aliq.'"  purgant.'** 

17.  R      Mist.  Ammon.,'®  f5vi  ; 

Cap.  feger  cochl.  mag.  bis  in  die  ex  poculo  jusc.'"  bov.*' 

18.  R     Morph.  Acet.,  gr.  ^  ; 

P.  Colch.,"  gr.  iii.  , 

Ft.  pil.  4tis'''  horis  s."  ' 

Mitte  vi  fol.''*  arg.''*  inv." 

19.  R     Sodii  Bicarb.,  .:5iii; 

Ammon.  Bicarb.,  ^ii ; 
Pot.  Nit.,  ^  ss  ; 
Syr.  Aurant.,  f  ^ss  ; 
Ac.  Hy<lrocyan.  dil.,  gtt.  xx  ; 
Aqufe,  ad  5  viii. 
M. — Capiat  ^iss  t.  in  d.  cum  pulv.  i  seq.**  m.'®  stat.*"  effervesce." 

20.  R     Ac.  Tart.,  ^i; 
Mitte  chart,  vi. 

21.  R    01.  Morrhn.T,  f.^viii. 

Sum.'*  coch.  min.  (ad.  anipl.^'  augend.''*)  bis  die  c.^*  mist,  sequent.**  coch.  ampl." 

22.  U      .Acid.  Ph..sph.(lil.,  f.^ss; 

Tinct.  Nu<'.  Voiii.,  f  3  ii  ; 
Tinct.  Caliiinb., 
Syr.  Zingili.,  fifi  f  5  i  ; 
Aq.  Cinnam.,  q.  s.  ut  ft.  f  5  viii. 
M.— Ft.  mist. 


'  ronviiNiiiDf.  *Spn.«ino.  'Siiinnnfnr.  ♦  Coohlciiria.  *Miniinn.  *  Mngna.  ^Leniatur. 
•InfexKnni.  "  Cnchlciirc.  "•AinpUiin.  "  N'omittiiii.  "  I'roritiivcrif.  '*  Aiiijtluiu.  '*  Repetntur. 
'^(^ftpiBt.  "^  Ilaiixtiiiii.  "  Alifnicni.  '"  I'nrniintcin.  '» Aininoninci.  '•'".iHsculi.  *' Bovini. 
"f'filchici.  "yuBrtis.  '*  SiiiiK'nilii.  ^^  Folin.  2*  Arfffntrii.  "  Fnvdive.  '"Sequenti.  '■"  Mnne. 
"•."^fntii.  *' Effcrvcsocntia;,  ''Surnaliir.  *•'' yViiipluin.  '♦  Augeniluin.  '•''(-'uni.  **SequeDt>«. 
"  Arnpio, 
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METRIC    PRESCRIPTIONS 

The  growth  of  the  metric  system  has  made  it  necessary  for  every 
pharmacist  to  be  acquainted  witli  the  methods  employed  in  writing 
metric  prescriptions. 

There  are  two  distinct  methods  empU)yed  in  tliis  couiiti y,  which 
may  be  termed  respectively  the  gravimetric  and  tlie  volumetric 
method. 

1.  Gravimetric  Prescriptions.— The  gravimetric  principle  of  weigh- 
ing liquids  is  used  in  Germany  and  some  other  Continental  countries 
almost  exclusively.  It  was  adopted  by  the  U.  S.  Pharmacopobia  of 
1880,  and  given  the  name  of  "parts  by  weight;"  but,  although 
weighing  liquids  may  be  i)ractised  with  advantage  in  the  laboratory 
in  making  large  quantities  of  prepara- 
tions, and  is  preferable  in  the  Ciise  of 
thick  or  adhesive  liquids,  it  is  far  less 
convenient  in  compounding  prescriptions 
than  the  plan  of  measuring  the  liquid  in- 
gredients. The  advantage  in  supposed 
greater  accuracy  of  weighing  over  meas- 
uring is  more  imaginary  than  real.  A 
careful  pharmacist  will  compound  pre- 
scriptions just  as  accurately  by  measuring 
the  liquids  as  he  will  by  weighing  them, 
while  a  slovenly  one  will  be  just  as  careless  in  using  weights  as  he  is 
in  measuring  liquids.  The  question  of  accuracy  becomes  then,  prac- 
tically, a  "personal  equation." 

Several  conveniences  have  been  proposed  in  weighing  liquids, 
which  deserve  notice.  The  Germans  use  a  "tare  can"  (see  Fig. 
607)  for  the  purpose  of  quickly  taring  a  bottle.  It  is  a  small  metallic 
can  having  a  shallow  funnel  mouthed  opening,  with  two  spouts,  one 
on  each  side.  The  bottle,  or  vessel,  is  placed  on  one  of  the  scale 
pans,  and  the  tare  can,  containing  sufficient  shot  or  clean  dry  sjind  to 
balance  it,  is  placed  upon  the  other.  It  is  better,  however,  to  use 
two  tare  cans  and  pour  from  one  to  the  other,  the  one  not  In  use  on 
the  scale  pan  either  receiving  the  excess  of  shot  or  supplying  the 
deficiency. 

2.  Volumetric  Prescriptions. — In  these  the  gramme  is  replaced  by 
the  cubic  centimeter,  which  has  been  very  appropriately  termed  //mi- 
gramme  by  Mr.  A.  B.  Taylor.  The  i)rincipal  reason  for  pieferring 
the  volumetric  method  is  that  the  physician  has  the  means  of  more 
readily  calculating  and  apportioning  the  number  of  dost^s  in  the  pre- 
scription. Liquid  medicines  are  never  administered  by  might,  but 
always  by  teaspoonfuls,  tablespoonfuls,  or  other  convenient  measure. 
In  some  liquids  there  is  a  wide  difference  between  their  weight  and 
their  volume,  as  the  specific  gravity  tables  abundantly  show.  A  tea- 
spoonful  of  ether  weighs  forty-one  grains,  while  a  teaspoonful  of 
chloroform  weighs  eighty-five  grains  (more  than  twice  as  much). 
Hence  the  physician  cannot  disregai'd  specilii-  gra\  ity.  In  pre- 
scribing gravimeti-ically  and  administering  volumetricaliy  he  must 
constantly  bear  in  mind  these  ditlerences,  at  lea.st  ai>i>roximately. 
Mistakes  are  very  likely  to  arise  in  making  these  calculations,  men- 
tally, at  the  bedside  of  a  patient.     Hence  it  is  far  better  to  avoid 
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them  hy  prescribing  the  medicines  by  the  same  method  as  that  by  which  they 
are  dispensed  and  administered,  namely,  volumetricaUy,  and  thus  pre- 
serviiiji:  that  harmony  of  reUition  wiiich  is  conducive  to  safety.  If 
volumetric  analysis  is  preferred  to  stathmetic  or  gravimetric  analysis 
in  the  U.  S.  Pharmacopoeia  because  of  its  greater  convenience  and  at 
least  equal  accuracy,  why  should  not  liquids  be  measured  rather  than 
weighed  in  pharmaceutical  operations  iu  which  extreme  accuracy 
is  comparatively  of  less  importance  ? 

The  following  examples  illiLstrate  the  forms  of  metric  prescriptions 
most  frequeutly  used.     Form  A  is  preferable,  for  the  reasons  stated  : 


Form  A 

R               (  V„lum,trir) 

Gm.  and  Cc. 

Quininae  Sulph  ...    1 

Strych.  Sulph  .    .    . 

01  fi 

Fluide.vt.  Glycyr.    .    4 

Syrupi fiO 

A  teaspoonful  three  times  a 

day. 

JJ            (Grnvimetfii) 

Hydrarg.  Chlor.  Mit. 

5 

Aloe.  Pulv 2 

Rhei   Pulv 1 

5 

Make  twenty  pilLs. 

The  advantages  of  the  deci- 
mal line  are  that  the  deeiiiuil 
dot  is  aljolislied,  with  it.s  ilan- 
gerou.s  complications,  for  a 
.•<pot  or  a  fly  speck  on  the  pre- 
scription pajier  may  increase 
or  decrease  the  quantity  of  an 
ingredient  tm  timen,  and  the 
use  of  the  decimal  line  is 
familiar  to  all  who  use  a  dollar 
and  cents  column. 


R 


Form  B 

(  (rr(irimetric) 


Quininae  Sulph.       .    .    1. 

Strych.  Sulph 016 

Fluidext.  (ilycyr.    .    .     4. 
Syrupi 60. 

A  teaspoonful  three  times  a 
day. 

R  {Grari'metrir) 

Hydrarg.   Chlor.   Mit.     .5 

Aloe.  Pulv 2. 

Rhei  Pulv 1.5 

Make  twenty  pills. 

This  form  is  used  frequently, 
because  of  the  fainilinrity  with 
the  arithmetical  method  of 
using  a  dot  to  denote  a  decimal 
fraction  ;  and  where  metric 
prescriptions  are  altogether  in 
use,  as  in  Continental  Kurope, 
there  is  no  necessity  for  in- 
dicating the  denomination, 
gramme  being  always  under- 
stood. 


Form  C 

Quinina;  Sulph.  1.  (Jm. 
Strych.  Sulph.  .  .016  Gm. 
Fluide.\t.  (ilyeyr.  4.  Ce. 

Syrupi 60.  Cc. 

A  teaspoonful  three  times  a 
day. 

R  {(iriirimetri'c) 

Hydrarg.  Chlor.  Mit.  .5  Om. 

Aloe.  Pulv 2.    iuT. 

Rhei  Pulv 1.6  Um? 

Make  twenty  pills. 

This  form  is  an  improvement 
on  Form  15,  and  woulil  be  far 
superior  to  it  for  use  in  this 
country,  where  prescriptions 
written  in  the  old  systems  will 
long  continue  to  be  usetl ;  for 
next  to  writing  out  in  full  the 
word  ijrmnniv,  the  indication 
of  the  unusual  qmmtity  by 
underscoring  will  prevent  its 
being  mistaken  for  grain. 


THE   ART   OF  COMPOUNDINQ   AND   DISPENSING 

The  practical  woik  embraced  in  the  ever  vaiying  labors  of  com- 
ponndiiig  and  dis])eiisiiig  constitutes  a  more  searching  test  of  the 
adai)tability  and  (pialifications  of  the  i)haiinacist  than  any  other  duly 
that  h<'  is  called  u]m>ii  to  ])erform.  Careful  li-:iining,  tact,  and  unwh 
experience  are  needed  to  meet  the  re(|uiremeiits. 

Receiving  the  Prescription  or  Order. — This  apparently  simple 
matter,  if  not  ciirefiilly  coiisidei-ed,  is  fi'e(|uently  the  source  of  embar- 
rassing mi.stakes.  Very  few  cnstoiners,  «'v«mi  if  they  are  intelligent, 
realize  the  lu^cessity  of  forethought  or  care  in  calling  foi-  any  articles 
th:it  they  wish.  Hence  it  is  an  <>xc«'llent  ])r;icti<'e  for  the  dispens<'r  to 
rrpfdf  the  order  int<'nugat ively  at  the  time  that  it  is  given,  and  obtain 
from  the  <'ustomer  a  clearly  <'\'pi"essed  assent  before  delivering  the  ar- 
ticle, lest  the  wrong  one  b(^  dispensed.  If  it  is  a  ]>oisonous  snbstance, 
the  us<;  that  is  to  Im'  mad«i  of  it  should  be  <'areliilly  in(|nir«'<l  into,  and 
in  .all  cases  a  writt<'n  order,  properly  date<l  and  signed,  sjiould  be  i-e 
quired.  The  In-st  |»l;m  is  to  ha\e  a  regnhii'  poison  book,  in  which  the 
record  is  ncide.      Poisonous  or  diingerons  .siibKtjinces  should  never  be 
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disi)ensed  to  children  or  minors  witliout  ii  written  order,  and  «nen 
then  the  receiver  slioukl  be  cantioiied  alxmt  the  contents. 

The  following-  i)rescri[)tion  lueniorandmn,  wliicli  is  similar  to  one 
suggested  by  Andrew  Elair,  was  in  nse  sexeral  years  by  the  author 
with  excellent  results.  These  blanks  aie  put  up  in  tablet  form,  and 
are  filled  in,  iu  the  preseuce  of  the  customer,  or  the  back  of  tlie  pre- 
scriptiou  may  be  used  for  uotiug  the  points  wheu  it  is  handed  in. 

MEMORANDUM 

Acinic. 

Address. 

Js  it  paid  for  f 

Is  it  to  be  charged  ? 

Is  it  U)  be  called  for  t 

Js  it  to  l)C  sent  f 

deceived,  by 

Componnded  by 

Number  oj  li  and  Price. 

It  is  the  custom  iu  some  pharmacies,  when  a  number  of  prescrip- 
tions are  being  compounded  at  one  time,  to  use  what  is  known  as  the 
check  system.  Brass  or  nickel  plated  checks  or  disks,  numbered  or 
lettered,  are  used.  The  customer  upon  handing  the  pi-escription  is 
given  a  check,  whicli  lie  holds  until  the  prescription  is  ready  ;  the  re- 
ceiver marks  the  corresi)on(ling  luimber  or  letter  u])on  the  prescrip- 
tion, and  when  he  delivers  the  bottle  or  })ackage  recei\es  back  from ' 
the  customer  the  original  check  containing  the  same  number  or  letter. 
This  system  is  not  without  faults  ;  indeed,  unceasing  vigilance  is  ab- 
solutely necessary,  and  it  is  not  safe  to  place  faith  in  any  system. 

The  prescrii)tion  should  be  received  with  becoming  dignity  by  the 
compounder,  and  questions  answered  with  cheerful  ])oliteness,  especial 
care  being  taken  to  do  or  say  nothing  that  would  impaii'  contidence. 
Unseemly  jesting,  loud  conversation,  or  boisterous  mirth  is  entirely 
out  of  place  here,  while  especial  regard  should  be  paid  to  the  feelings 
of  those  who  nuiy  have  just  left  the  sick  chamber  or  the  bed  side  of 
one  who  is  dear  to  them.  In  such  cases  every  word  and  movement 
of  the  dispenser  is  often  carefully  watched,  and,  while  ordinarily  the 
customer  may  be  disposed  to  judge  seeming  slowness  or  indiilerence 
leniently,  at  such  times  tlu^se  faults  become  uidx^arable  t<>  the  im])a- 
tient  and  anxious  messenger. 

Reading  the  Prescription. — The  i)rescri])tion  should  be  read  over 
carefully,  and  judgment  mentally  ])ronounced,  fust  upon  the  safety  of 
the  doses  of  the  respective  ingredients,  and  tlu'U  njyon  their  compati 
bility.  Tf  this  i-eading  be  done  in  the  ])resence  of  tlie  i)atient,  especial 
care  should  be  taken  that  the  countenance  reveal  nothing  whatever  of 
what  may  be  going  on  in  the  mind  of  the  receiver.  A  shrug  of  the 
shoidders,  an  elevation  of  the  eyebrows,  a  contem})tuous  toss  of  the 
scrap  of  ])a])er  on  the  ]>iescii])tion  desk,  may  convey  to  the  mind  of 
the  ])atient  a  more  lasting  impression  of  the  opinion  of  the  receiver  as 
to  the  nu'rits  of  the  ]U'escription  than  o])en  criticism.  (^>nesl ions  are 
frecpiently  askt'd  by  i)atien1s  and  ie«|uests  made  for  oi)inions.  These 
should  always  be  skilfnlly  parried.  An  apothecary  has  lu)  right  to 
reveal  to  a  patient  the  characti'ror  the  meilieinal  t'llect  of  the  ingi-e- 
dients  whicli  enter  into  a  j^rescriptioii.  \\'hen  the  names  of  tlie  in 
gredients  in  the  prescription  are  ])ersistently  demanded  by  the  ])atient, 
the  dispenser  can  fall  back  upon  the  expedient  of  frankly  stating  that 
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it  is  ii  breach  of  etiquetto  to  reveal  tlie  charactei'  of  the  ingredients, 
and  intiiiiatin.u"  that  it  shows  a  hick  of  contiih'nce  in  the  i)rescriber  on 
the  part  of  the  patient  ;  l)ut,  if  fnrther  insisted  npon,  the  otler  to 
send  to  Ww  ])hysician  a  written  reqnest  to  get  liis  permission  to  disclose 
tlie  ingredients  is  geni'rally  answereil  by  the  patient  with  a  gracious 
•*  no  matter."  The  pharmacist,  as  a  coworkei*  with  the  j)hysician  in 
the  healing  ait,  is  etliically  bound  to  sustain  him  and  cheerfully  co- 
operate with  him,  and  there  should  be  at  all  times  a  spirit  of  mutual 
respect  between  the  membiMs  of  both  ]>rofessions,  and  a  feeling  that 
each  is  in  duty  bound  to  protect  the  other  from  unjust  censure. 

In  order  to  gain  time  in  case  of  (loid)tful  procedure,  it  is  often  good 
practice  to  write  the  label  for  the  ])rescription  as  soon  as  it  is  received, 
and  this  will  usually  atlord  an  op])ortunity  to  study  the  prescription 
while  reading  it.  'hie  only  objej-lioii  to  this  is  that  tlie  patient  very 
fre«[ueiitly  misunderstands  this  maiueuvre,  and  imagines  that  the  dis- 
penser is  negleetiug  him  and  not  proceeding  at  ouce  to  compound  his 
prescription. 

Compounding  the  Prescription. — The  greater  part  of  the  succeed- 
ing chapter  will  be  de\  oted  to  the  details  of  this  very  important  duty  ; 
in  this  place  it  is  merely  necessary  to  consider  the  general  features. 
After  thoroughly  understanding  the  prescription  and  clearly  deciphei'- 
ing  it,  a  metliod  must  be  (piickly  formulated  for  compounding  it.  In 
this  connection,  if  there  is  any  (hnibt  about  safety,  the  well  known 
ai)horisin,  "When  you  do  not  know  what  to  do,  do  nothing,"  has 
great  force.  The  work  of  coin])Ounding  must  not  ^o  on  in  any  feeling 
of  uncertainty  ;  the  chance  of  causing  death  or  stM-ious  consequence's 
is  too  great  to  warrant  the  running  of  risks,  and  there  is  nearly  always 
more  safety  in  delay  than  in  pushing  forward  doubtfully. 

When  a  clearly  outlined  plan  of  procedure  is  decided  upon,  the  in- 
gredients should  be  carefully  weighed  or  measured  and  the  process 
witnessed  by  a  colleague.  Tfte  si/stcm  of  double  checkinff  prcficriptions 
should  hr  i)iv(iri<ddi/  follourd  wherrvrr  possddr ;  over  conlidence  and  an 
indisposition  to  recognize  the  i)ossibility  of  making  a  mistake  have 
l>robably  occasituied  more  loss  of  lite  in  this  resjumsible  wt)rk  than 
any  other  cause.  Not  only  should  the  junior  avssistant  cluvrfully  sub- 
mit to  having  his  work  witnessi'd,  but  even  the  prccrptor  should  insist 
upon  one  of  his  assistants  checking  olf  the  ingredients  and  (juantities 
which  he  hius  weighed  or  measured  out  himself,  as  a  matter  of  prin- 
ci])h'  and  method.  If  this  is  not  always  possible,  on  account  of  there 
Iteiiig  but  one  jjiesent  in  the  store,  the  system  of  single  checking 
should  be  invariably  inactised.  This  is.  brielly,  to  arrange  upon  the 
riniiiler  the  shop  bottles  or  i)ackages  from  which  were  taken  the  in- 
gredients which  entered  into  the  i»rescrii)tion.  and  ]>lace  the  weights 
which  were  used  imiiu-diately  in  front,  then,  when  the  jireparation  is 
finished,  to  du'ck  otV  from  tlie  prescription  t'ach  ingredient  in  order, 
noting  the  weight  or  nieasui-e.  liefore  permitting  a  prescription  whit-h 
is  at  all  comi)licated  t«)  advance  fiuther  in  the  i)n»cess  of  comiiounding, 
ea«'h  ingredient  should  be  numlM'red  in  lead  pencil  on  the  margin  in 
the  order  in  which  it  has  Ix'eii  added.  This  menionunlnm  IxH'omes 
valuable  when  the  prescription  is  to  lx»  renewed.  iM'canse  there  will 
then  he  no  likelihood  of  the  renewed  prescription  difl'ering  from  the 
original. 
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Additions  or  Alterations  to  Prescriptions  by  the  Pharmacist. — 

At  the  present  time  it  is  the  eiistom  anioiij:  i»hysieians  t<»  hohl  the 
phanmu'ist  responsible  for  the  proinn-  compounding  of  pres<riptious 
intrusted  to  his  eiu-e,  aud  to  depend  upon  him.  Sueh  details  as  the 
choice  of  the  excipient,  method  of  straiuiug;  or  filtering,  etc..  are 
usually  not  specified.  Indeed,  with  many  it  is  a  Impient  practice 
simply  to  direct  a  solution  or  mixture  of  detinite  strength  and  relj' 
upon  the  pharmacist  to  make  it  jialatable.  In  all  e;ises  of  this  -kind, 
care  must  l>e  taken  to  make  a  note  upou  the  prescription  of  each  addi- 
tion, st^  that  in  the  event  of  i-enewal  there  may  l>e  no  difterem-e  be- 
tween the  preparation  then  obtained  and  the  original.  The  confidence 
which  physicians  place  in  pharmacists  in  this  respect  should  1k^  most 
sedulously  guarded  and  every  eftort  made  to  deserve  and  remiu  it. 
This  can  be  done  only  by  adhering  strictly  to  the  rule  of  not  permitting 
an  alteration  or  addition  to  be  made  to  a  prescrijytion  irhich  irould  aj[f'eet  or 
vitiate  its  proper  medicinal  action  or  interfere  icith  the  obvious  intention  of 
the  pre.'icriber. 

Numbering  the  Prescription. — It  is  the  universal  practice  to  num- 
ber the  piVvScription.  and  Xo  place  a  corresponding  numlxM-  upon  the 
laliel.  the  object  IxMug  to  identify  the  bottle  or  package  in  case  of  re- 
newal and  connei^t  it  with  theodginal  pres<'ription.  This  apparently 
simple  matter  requires  upon  the  part  of  the  compounder  concentration 
of  thought  to  avoid  erroi-s; — one  of  the  most  frequent  lapses  l>eing  that 
of  duplicating  the  numl^er  of  the  last  prestMiption.  instead  of  niunlx^r- 
ing  it  consecutively.  This,  in  case  of  renewal,  may  lead  to  serious 
consequences,  particularly  if  one  prescription  happens  to  l>e  a  four 
ounce  aconite  liniment  and  the  other  a  four  ounce  solution  of  similar 
appeaniuce  for  internal  us<\  The  duplication  of  the  numl>ei-s  is  par- 
ticularly liable  to  occur  when  several  prescriptions  ai-e  IxMug  com- 
pounded at  the  Siinie  time  by  two  or  moi-e  assist- 
FiG.  60S-  ants.    Various  expedients  have  been  proposed  to 

obviate  mistakes  of  duplication.     One  is  to  have 


Numbering  Tablet   .    .^  g.^^.^^  ^^f  paper  about  an  inch  wide  numbered 
1089  f  io»  T 1019 1 1009      consecutively.  rolle<l  with  the  highest  number  iu- 

' -"■: i side,   and  liiaceti  in   a  round  tin   ointment  Ih>x 

1038  ;  1028  ;  1018  :  ioo« !         ,  .   ,    ,         '      ,  ••      ^1         ■  3     ^  »  ♦!  1      ♦•  . 
:— : which  has  a  slit  in  the  side  to  permit  the  entl  ot 

^^.L^!^J.^"J.^**^  •  the  strip  to  appear  :  this  may  be  hung  in  a  con- 
1086  i  1026  :  1016  ;  1006  j  venieiit  place  and  the  number  cut  oi\'  and  pa.sted 
lOK ViflK  fiois  :  1005  j  on  the  prescription,  or.  if  the  li>cati»>n  is  one 
lOM^ioM  MouHrtM'  leaving  a  dry  atmosphere,  a  gummed  strip  may 
1h»  use<l.  Another  metluwl  is  to  arrange  the  num- 
.*"^..i.^!^!..i.^^!.^'^.i  l>ers  upon  gumnuMi  sluH'ts  and  bind  them  in  book 
1082J  1022  i  1012  i  1002  j  f,^,.„j  ,^,.  ^.'i,,,.  ^]^^.  ^dgcs  aud  use  ;is  tablets  (see 
1081  1021  :  ion  i  1001  Fiii-  «>(>S>;  in  the  latter  casi>  the  numlx^i-s  are 
printed  in  perpendirular  columns,  and  the  mar- 
gins are  i)erforated  st)  that  the  outer  strip  from 

Namberinp  tablet  ^,,^^,^    ^^^    ^^j^^.j    j^^.^^.    y^^,    ^,„.,^    ^^^..^y\y   ofi",    aud    cacll 

numlx'r    then    cut    otV    with    scissoi-s   or   gently    torn    otV    as    it    is 
wanted. 

Consecutire  numberinff  machines  are  als<^  use<I ;  these  are  very  con- 
venient, and  serve  excellent  ]>urposes  if  tliey  are  i^roix^rly  ami  tlurably 
constructed.     The  Ix^st  machine  known  t»>  the  author  until  itH'ently 


108O      1020      1010  :  1000 
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was  made  in  Yieiiiia,  and  can  be  adjnsled  to  number  a itfomatically 
eitlier  eonsecutively,  repeatedly,  in  dnplieate  or  in  trii)lieate. 

The  usefulness  oi"  lliis  machine  to  the  pharmacist  consists  hirgely  in 
tlie  foct  that  it  can  be  made  to  munher  comecutivchj  in  duplicate  (13428, 
13428;  i;)429,  13429,  etc.),  so  that  if  a  proper  sized  machine  is 
dioseu  (letter  h  is  preferred)  tlie  number  may  be  clearly  and  neatly 
printed  upon  both  prescription  and  label ;  tlie  machine  may  tlien  be 
locked  and  set,  so  tliat  there  is  not  the  slightest  danger  of  variation 
or  cliange  in  the  metliod  of  nnmlx'ring  while  in  use.  The  Bates 
automatic  numbering  machine  (see  Fig.  (JOD)  is  the  best  of  those  made 


Fin.  m<} 


Ficx.  610 


Fio.  611 


Bubber  il^tiriL.'  ni^tdiine 


Niniil.f riiiL^  nuicliinc 


Saf<?ty  presriiition  iiumi-nitor 


in  America,  and,  in 

some  respects,   it  is 

l)etter  than  the  one 
just    described.      It 

can   be   set   so   that 

the  numbers  will  l)e 

consecutive,    i-epeated    indefinitely,    or    re- 

])('ated  in  (lui)licate.     The  value  of  using  a 

mechanical  contrivance  of  this  kind  consists 
in  its  numbering  iu  duplicate  with  absolute  freedom  from  mistakes, 
and  in  the  entire  elimination  of  chances  of  error  from  defective  hand- 
writing, the  fignics  being  ])rinted  from  hardened  steel  disks, 
invariably  producing  clear  and  <listinct  im])ressions. 

Fig.  (>H)  shows  a  very  simi)le  and  pi-actical  a]»i)aratus  for  iiumbei'- 
iiig  ]>r<'script ions  and  checking  mistakes  in  nnnibcring.  It  may  be 
obtained  from  Vi.  T.  Ellis,  IMiiladclphia,  and  <'onsists  of  a  i-olled  strij) 
of  paper  (gummed  or  unguinined  ),  fastened  at  one  end  upon  an  axis 
which  is  free  to  i'e\ oh  «'  in  a  cylindrical  box.  A  double  row  of  cons«'cn- 
tive  nnrnlters  is  printe(|  on  the  strip,  and  a  slit  in  the  edg«'  of  the  box 
permits  the  unrolling  of  the  strip  o\-er  a  knife  edge  fastened  on  the 
ontside. 

Rubber  nnmberlnp  stamps  are  also  in  us<'  ;  these  are  nuudi  clu^iper 
and  smalh'r  than  the  consecutive  numbering  machines,  and  are  very 
cfnivenient.  They  are  not  automatic,  however,  and  mistakt's  an' 
liable  to  occur  through  the  operaloi-  forgetting  (tccasionally  to  turn 
one  of  the  ])an<ls,  and  thus  the  main  reason  for  using  a  nninbeiing 
ma<'liine  is  lost.  The  numbers  are  cast  upon  endless  rubber  strips,  and 
rej*enihle  the  daters  (see  Fig.  Gil). 
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Dating. — Tliis  also  servos  to  fix  tlie  identity  of  a  ]»i('scri|>t  ion,  ;in«l 
it  slionld  never  l)e  oinilte<l.  The  i)liysi('ian  usually  a]»i)«'n(ls  the  date, 
but  the  preseription  is  freciuently  held  ])y  the  i)atient  and  not  pre- 
sented for  eonipoundinfjj  upon  the  day  on  w  Iiich  it  is  written.  As  in 
the  case  of  numbering-,  the  date  is  most  IVeijuently  written  u])on  the 
face  of  the  prescription  by  the  pharmacist  ;  and  this  should  not  be 
omitted,  even  thoufjh  the  date  written  by  the  pliysician  be  visible. 
The  habit  of  datin<j  should  be  firndy  established,  because  it  may 
prove  of  vital  importance  in  case  of  a  subsequent  discussion  or  ditTer- 
euce  of  opinion.  Ruhher  daters  are  lar<;ely  used  now.  Fij;.  (Jl  1 
shows  one  Avhich  may  be  obtained  at  any  stationers.  It  is  inexpen- 
sive, not  liable  to  <;'et  out  of  order,  and  so  couveuient  for  pi('S(  liption 
work  that  it  soon  pays  for  itself. 

Pricing. — The  price  of  the  prescription  must  always  be  mark«'d 
upon  it.  This  is  necessary  in  order  to  fix  the  sum  in  case  of  lenewal. 
The  price  is  usually  not  sidjject  to  variation,  except  in  tlie  case  of  a 
patient  ordering  a  larger  or  smaller  quantity  of  the  prescription.  In 
renewals,  in  all  ca.ses  the  increa.se  or  decrease  should  be  noted  dLs- 
tinctly,  if  future  annoyance  is  to  l)e  axoided.  Few  occurrences  are 
apt  to  create  more  distrust  in  the  mind  of  the  patient  than  a  neglect 
of  this  precaution,  the  reasoning  being  that  if  the  jdiarmaeist  is  so  » 
careless  as  to  have  two  prices  for  the  same  prescription,  he  i)iobably 
has  been  careless  in  compounding  it.  The  greatest  objection  arises, 
however,  when  the  price  asked  [■Ayradrr  than  that  originally  demanded. 

It  is  usual  for  the  pharmacist  to  adopt  a  cipher  to  show  the  price 
of  the  prescription,  some  word  or  combination  of  charactei-s  being 
selected  and  memorized.  If  a  Mord  is  selected,  it  should  have  ten 
letters,  and  there  should  l)e  no  duplicate  letters,  thus  : 

COME  AND  BUY  ^  vv    *i  no  •  n  \     o=  „^„fe  ^f. 

1234567890  ^"^  Y-*1.00  ;  OA-2o  cents,  etc. 

The  following  words  or  ])ln'ases  may  be  used  as  ])riee  marks  :  Be- 
haviour, chenustry,  comphunts,  no  mistake,  volumetric,  duplicates, 
republican,  democrats,  ei)istolary.  A  word  with  nine  letters  reipiii-es 
an  odd  letter,  usually  X.  Sometimes  a  rex)eater,  like  X,  is  em- 
ployed ;  thus,  in  come  and  buy,  .*1.00  would  be  C'.YX. 

It  fre(|uently  happens  that  i>hysicians  desii-e  to  indicate  that  a  ])a- 
tient  is  ]>ooi-  and  is  a  pi'ojx'r  subji'ct  for  eharity.  This  is  usually  done 
bywi'iting  the  letter  P  in  the  lower  corner,  or,  if  very  ]>ooi-.  PP. 
It  is  customary  and  humane  to  regard  these  maiks,  if  assured  of  their 
genuineness. 

Filing,  Binding,  and  Preserving. — There  is  very  little  uniformity 
of  ])ractice  among  ])harmacists  in  the  particulars  of  filing,  binding, 
and  ])reserving  i)rescriptions.  The  usual  pi*actice  is  one  whieli  is 
most  inconvenient, — i.f.,  that  of  sim])ly  tiling  them  away  ujxui  a  long 
bra.ss  wire  yearly,  half  yearly,  or  (piarterly.  P>y  this  ])]an  they  ar«' 
sure  to  become  in  time  torn,  dirty,  dusty,  and  tly-specked,  ;ind  the 
pile  is  very  unsightly.  TIm*  iiietliod  of  pasting  them  daily  into  a  large 
invoice  book  is  an  ini])i"(»\-enient.  'I'he  objccl  ion  to  this  plan  is,  how- 
ever, that  thel)acks  of  the  ])res<'ri])t  ions  cannot  be  exanuned  icadily, 
and  in  an  active  business  the  unwieldy  b(H>ks  soon  accunnilate  so  a.^ 
to  be  an  inconvenience.     A  ready  method  of  binding  prescriptions  is 
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furnished  by  the  use  of  3Iann''s  binder.  This  consists  of  two  durable 
stiff  covers  having  a  wrought  iron  strip  riveted  to  tlie  edge  of  each  ; 
two  U)ug  screws  aie  fiustened  to  one  of  the  strips  ;  these  pass  through 
two  screw  iioles  in  the  other  strip,  and  tlie  covers  are  kept  in  i)lace 
by  two  adjustable  brass  cylinders  split  longitudinally  in  the  centre, 
having  a  solid  disk  at  the  top  with  a  screw  hole  in  the  centre,  and  at 
the  bottom  the  same  kind  of  disk  cut  in  two.  The  split  cylinders  are 
Uared  somewhat  at  the  bottom,  and  are  made  to  approach  each  other 
by  a  ring  ;  by  slipping  this  ring  down,  the  edges  of  the  bisected 
disks  are  brought  together,  and  these  can  then  be  screwed  down  so 
as  to  hold  securely  ;  they  can  be  instantly  released,  however,  by 
pushing  the  ring  up.  The  advantage  of  this  binder  is  that  it  can  be 
so  readily  converted  into  a  temporary  or  a  permanent  binder.  One 
month's  prescriptions  can  be  i)laced  upon  one  screw  by  punching  out 

a  hole  in  the  side  of  the  prescrip- 
F^o-  ^'^2  tion  with  a  circular  punch,  and 

another  month's  ujjon  the  other 
screw  ;  then,  if  the  solid  disks 
are  screwed  to  the  ends  of  the 
screws  projecting  from  tlie  screw 
holes,  the  brass  cylinders  can  be 
broken  off",  and  the  volume  for 
1  wo  months  is  completely  bound  ; 
a  stout  ])iece  of  muslin  should 
now  be  glued  to  the  backs,  and 
a  liuish  given  to  the  binding  by 
gluing  upon  this  a  strip  of  red 
leather,  labelled  distinctly  with 
the  first  and  the  last  number  of  the  prescriptions. 

Many  pharmacists  copy  their  prescriptions  into  a  book  kept  for  the 
purpose.  This  plan  is  not  always  a  judicious  one.  The  chances  of 
making  errors  are  increased,  and,  in  case  of  dispute,  proof  of  the 
correctness  of  the  copy  would  have  to  be  produced.  Others  p;i«te  the 
prescriptions  into  a  book.  This  is  a  better  plan,  but  open  to  the 
objection  that  memorandums,  addresses,  etc.,  which  are  often  written 

Vui 


Kiii|iir('  |irc-ticri|>tioii  btHik  (uik'iiI 


on  the  ])ack,  are  rendered  useless,  unless  the  prescriptions  are  pasted 
only  on  tlie-e<lge. 

Fig.  (\\2  shows  the  Empire  preseripfion  book  made  by  Fox,  F'ultz 
&  Co.,  of  New  York  and  lioston.      It  opens  easily  and  lies  flat  upon 
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the  counter.  The  sections  of  leaves  are  securely  held  by  copper 
rivets  through  the  wooden  back.  Fig.  613  illustrates  the  open  book 
and  method  of  binding. 

Fig.  614  shows  a  box  Fig.  614 

for  holding  cases  con- 
taining numbered  pre- 
scriptions made  by  J.  F. 
Lawrence,  of  Chicago. 
The  cases  are  numbered 
on  the  edge  so  that  their 
contents  can  be  easily 
referred  to. 

Fig.  615  represents  a 
prescription  file  devised 
by  R.  H.  T.  Xesbitt, 
of  Leavenworth,  Kan- 
sas. Xhe  presciptions 
are  retained  in  place  by 
the  movable  flat  iron 
bar  which  is  represented  upon  the  top  of  the  file.  A  pointed  wire 
passes  upward  from  the  bottom  of  the  frame,  and  the  prescriptions 
are  filed  upon  it  in  the  ordinary  way  ;  the  movable  iron  bar  may  be 

Fig.  615 


Lawrence's  prescription  box 


Nesbitt's  pre!Jcri|>tion  file 


screwed  down  upon  the  pile,  and  tlioy  are  thns  kept  in  ]»l!u«'.  When 
a  prescription  is  to  bo  renewed  and  access  t«>  oiu'  of  \\u*so  in  the  jiile 
is  desired,  the  bar  is  raised  by  means  of  the  screw,  aiid  the  ])n'scrii>- 
tion  turned  sideways  and  read.  The  hole  seen  in  the  frame  near  the 
top  of  the  side  is  for  hanging  the  file  on  a  nail. 
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Anderson's  2)>rsrription  jUc,  box  lile,  and  cabinet  are  shown  in 
Figs.  t)l(),  G17,  and  (MS.  Tlie  object  of  this  invention  is  to  provide 
a  means  for  collecting,  protecting,  aiid  preserving  prescriptions.  In 
Fig.  010  the  file  holder  is  shown  ;  this  is  int<juded  to  serve  for  the 
collection  of  the  prescriptions  a«  they  are  received.  It  is  represented 
as  partly  tilled  with  prescriptions.  The  bottom  of  the  slide  is  of 
wood  and  is  securely  hustened  to  the  tin  front  and  side.  In  the  cor- 
ner is  placed  a  hollow  pin,  on  which  the  prescriptions  are  filed. 
Each  tile  is  supplied  with  t«n  index  cards,  numbered  from  ''  lt)U''  to 
''1000."  These  cards  are  intended  to  be  placed  between  each  hun- 
dred prescriptions,  to  facilitate  the  finding  of  a  prescription  when  it 


Fui.  (31(j 


Fig.  618 


jn's  file  luilder 


Fi(i.  617 


Aii.l.T-,..n's  box  till! 


Andcrmiii's  filiiip;  rnhinet 


is  to  be  ivIilU'd.  Ff  i(  should  be  desirable  to  remove  a  pr('scrii)t ion 
from  the  lilc,  i(  may  be  rea<lily  done  by  inserting  the  transfer  wire 
into  the  iioilow  i)in  and  removing  on  tlie  wire  all  pn'scriptions  from 
above  the  one  dcsiied,  which  can  then  be  remov«'d  by  it.self.  Wlien 
a  piescription  is  to  be  renewed,  it  is  turned  to  the  h'ft,  as  shown  in 
lh<^  illustration,  thus  exposing  it  thoronghly  for  reading.  The  case  is 
|)referal)ly  made  of  tin  in  order  to  protect  tlie  i)r«'scri]>tions  tVom  dust, 
moist uiv,  mice,  ;iiid  insects. 

Fig.  <)17  represents  a  front  an«l  side  view  of  tlie  tile.  A  i)uiich  is 
u.sed  to  cnt  a  clean,  ronnd  hoU>  in  each  prescri])tioji.  A  pertbiation 
without  ragged  edges  constitutes  on<'  of  the  most  imi)ortant  details  in 
tiling  inescriptions,  for  it  ])ermits  the  prescriptions  to  lie  fiat  upon 
each  other,  thus  taking  up  less  room,  and  tlie  ])rescrii)tions  are  not 
likely  to  be  mutilated  if  tliey  are  free  to  slip  easily  around  tlu'  filing 
wire.  A  place  is  provided  upon  the  top  of  the  cover  for  the  puncli, 
80  that  it  may  always  be  kept  within  reach. 
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Fig.  618  shows  a  cabinet  which  is  designed  to  permanently  store 
the  pres('i'ii)tions  after  the  box  liles  are  full.  Upon  the  front  of  each 
box  tile  there  are  two  depressions,  intended  to  liold  blank  cards  to  lie 
used  for  the  numbers  of  the  first  and  last  jirescription. 

The  cabinet  will  accommodate  lifteen  box  tiles,  and  as  eacli  file  is 
capable  of  holding  1000  i)rescrii)tions,  it  will  be  seen  that  the  ca- 
pacity of  the  cabinet  is  15,000  pre-  _ 

■    4-  riM         1  -■  Fig.  619 

scriptions.      ihe   drawers   are  ot 

wood,  and  are  of  the  sauie  design 

as  the  slide  in  the  single  file. 

Xuulti/^fi  prcHCfiptlon  file  is 
shown  in  Fig.  619.  The  i)rescrip- 
tions  are  held  securely  upon  two 
needles  in  such  a  i)osilion  that 
for  reference  they  can  be  found 
quickly  antl  an  unobstructed  view 
obtained  while  compounding,  the 
band  shown  iu  the  cut  being  used 
for  holding  the  succeeding  pre- 
scriptions lip.  When  a  month's 
prescriptions,  or  any  desii-able 
number,  have  been  filed,  the  nee- 
dles aie  threaded  with,  strong 
twine,  and  the  pile  pulled  carefully 
oif,  the  twine  passing  through  the 
holes  ;  the  ends  of  the  twine  are 
now  secured  and  a  piece  of  thick 
muslin  glued  upon  the  back,  and  the  back  dated  and  numbered. 
The  books  are  then  placed  in  boxes,  which  are  likewise  numbered 
and  dated  distinctly.  The  cut  also  illustrates  the  method  of  keeping 
the  bound  book  open  while  ct)m])»>unding  a  ])resci'iption. 

Chrd  Index  FreHcHption  File. — The  card  index  system,  so  valuable 
for  many  i)urposes,  is  used  for  piescriptions,  but  it  is  not  as  generally 
satisfactoiy  lus  the  Andeison  file,  which  permits  reference  to  the 
origimd prescriptions,  which  are  easily  and  (piickly  consulted. 

LABELS 

It  shonhl  be  an  invariable  rule,  in  dispensing,  tliat  everij  medicinal 
SHh.sfiiiire  si'i\{  out  from  the  store  must  hare  a  neat  and  distinct  la])el 
upon  it.  It  is  necessary  to  establish  this  lule  as  a  fixed  cuslom  or 
habit,  for  neglect  of  this  precaution  will  oft^-n  icsult  in  serious  conse- 
quences. In  addition,  every  ])ackage  should  he  lahelled  (d  ouee.  ])articu- 
larly  in  the  case  of  prescri pt ions.  Tin'  habit  of  permitting  unlalH'lled 
packages  to  remain  about,  liable  to  substituti<m,  will  inevitably  cause 
doubt,  and  give  ris<'  to  some  grave  mistake,  sooner  or  later.  A  very 
great  diversity  of  opinion  and  taste  is  apt  to  prevail  with  regard  to 
the  most  suitable  style  of  label  to  select  for  general  use  Foi  inerly  the 
home  printer  was  exclusively  deixMidcd  u])on,  but  the  princi])]e  of  di- 
vision of  labor  has  l«'d  to  the  establishment  of  "druggists'  j)rinting 
houses"  in  several  sections  of  the  country  :  this  has  lesulted  in 
cheapening  labels,  and  the  labor  seems  to  have  been  largely  expended 
in  this  direction,  and  toward  elaborating  gaudy  designs,  very  few 
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attempts  having  been  made  as  yet  toward  attaining  that  simplicity 
and  elegance  in  design  which  the  principles  of  good  taste  clearly 
dictate.     Lithographed  labels  are  sought  for  principally  because  the 

Fig.  fi20 


:1S 


>Si^-T|s;4^|t%;g:~e^^^ 


Kiuicy,  cili.-Tun',  anil  ini'tentidUh  lalx'l 


designs   more   closely  approach    those  of  engraved  labels ;  but  en- 
grav<Ml  lahels  cainiot  be  used  generally,  because  of  their  costliness. 

Bi'onze,  green,  and  red  bor<h'red  labt^ls  are  seen  in  label  catalogues 
in  gr<'at  ])rofusion,  and  in  one  a  sentimental  moonlight  Venetian 
scene  in  colors  is  conspicuously  displayed  on  one  end  of  a  castor  oil 


Fig.  621 


SWEET  SPIRIT  OF  NITRE. 


For  a  child  etx  months  to  a  year  old  10  to  12  drops 

FItc  years  o\d ....         2.'>  drops. 

Ten  years  old ...         4(t  drops. 

Adults 1  lonspoonfiil. 

Take  In  awenteiipd  water,  and  ropoat  ovrry  :t  (ir  4  hours. 


PROCTER    &    PARRISH. 

140  N.  Tbrtb  Strbit.  Pbiladblpbia. 


I'lain,  olil  fashidiiod,  and  inoxpiMiNivo  lalipl 


bel  !  One  leading  principle  will  probably  be  of  service  in  this  con- 
ticction,  and  that  is  to  avoid  loud,  striking  designs  of  all  kinds.  The 
appetite  of  all,  |)atient,  ])harma('ist,  aiitl  |)hysi<'ia.n,  soon  becomes 
satiated  with  sncli,  and  the  notion  that  they  inlluence  business  in  any 
goo<l  way  is  soon    proviMl   to  be  a  dclnsioii.     The   almost  universjil 
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tendency  of  printers  in  selecting  ty])e  for  a  label  is  to  choose  the 
largest  that  can  possibly  be  nst^l  to  get  the  snbject  matter  inside  the 
border.  The  effect  is  exactly  oj)i)osite  to  that  which  is  usually  desin'd, 
for  it  adds  nothing  to  the  neatness  of  the  label,  certainly  sacrifices 
distinctness,  and  the  general  iniprcssion  conveyed  is  that  of  a  con- 
fused mass  of  letters,  which  is  more  difticult  to  decipher  than  letters 
of  the  proper  size  and  breadth  of  face  ajjpropriately  set  off  by  iniffi- 
cient  blank  space.  Plain  black  letters  on  a  white  giound  are  piefer- 
able.     (See  Figs.  620  and  021. ) 

Neatness,  distinctness,  and  simplicity  are  cardinal  i)iincii)les  in 
designing  labels,  and  the  reputation  of  many  establishments  is  fre- 
quently j  udged  from  the  character  of  the  outward  signs  of  neatness 
and  care.  For  this  reason  particular  attention  should  be  paid  to 
prescrii)tion  labels,  not  ojily  to  have  the  printed  address  plain,  clear, 
and  neat,  but  to  have  the  handwriting  to  correspond.  In  these  impor- 
tant particulars  patients  are  exceedingly  apt  to  form  an  estimate  of 
the  qualifications  of  the  compounder  of  a  prescription  from  the  style 
of  his  penmanship,  reasoning  that  if  he  is  careful,  clean,  and  neat  in 
the  one  j)articular  oi  which  they  are  competent  to  judge, — i.e.,  the 
handwriting  on  the  label, — the  compounder  must  exercise  similar 
qualifications  in  the  more'  vital  operations  involved  in  compounding 
and  dispensing,  for  upon  the  technicalities  of  the  latter  they  cannot 
hope  to  pass  judgment. 

Labelling  Poisonous  Substances. — Whenever  a  poison  is  dispensed 
to  customers  upon  an  oider,  without  being  prescribed  by  a  physician, 
the  word  poison  should  be  distinctly 
written  upon  the  label.     If  solid,  and  ^'"-  ^^^ 

wrapped  in  paper,  it  should  have  two  • 
wrappers  upon  it,  and  both  shouhl  be 
labelled  poison.  In  the  case  of  pre- 
scriptions, the  word  poison  should  not 
appear  upon  the  jiackage  or  bottle  unless 
the  physician  has  so  directed.  A  careful 
pharinacist  will  be  sorely  tempted  to 
prevent  possible  accident  by  pasting  a 
poison  label  upon  the  package,  but  he 
is  relieved  entirely  of  responsibility 
if  the  dose  is  not  excessive  and  if  the 
physician  has  not  directed  it,  because  . 
there  is  usually  a  special  reiuson  for  ^,  . .  , 

omittmg  %t   from  the  label, — namely, 

that  of  avoiding  the  possibility  of  fiightening  the  patient  and  thus 
defeating  the  object  of  the  prescription.  When  a  poison  label  is  to 
be  used  upon  a  bottle  it  should  ])e  pasted  on  above  the  i)rescii])tion 
label,  so  that  it  will  be  more  likely  to  be  seen,  without  i)ossibility  »>f 
failure  through  being  <'Overed  by  the  hand  holding  the  b<>ttle. 

Pasting  Labels. — Few  of  the  minor  ojieratittns  in  dispensing  are 
more  imi)ortant  than  this.  Although  fre<|ueMtly  the  subject  of  re- 
mark and  criticism,  there  hav«*  been  comi)aratively  few  real  im])rove- 
mentvS  in  this  direction.  Sabin's  mucilage  can  is  a  convenience  which 
many  api>reciate,  particularly  the  advantages  of  tlie  simple  device 
for  avoiding  an  excess  of  paste  on  the  brush.     The  label  is  laid  upon 
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the  back  of  the  lid  of  the  cau,  which  is  thrown  back  for  the  purpose, 
aud  hekl  in  position.  The  can  shonld  he  closed  when  not  in  nse 
(see  Fig.  G22j.  An  excellent  paste  for  prescription  use  is  made  from 
flour  by  the  following  process  : 

FLOUR   PASTE 

Flour  (wheat) 4  oz,  troy 

Water 16  fl.  oz. 

Nitric  Acid 1  fl.  dr. 

Oil  of  Cloves 5  minims 

Boric  Acid 10  grains 

Thoroughly  mix  the  flour,  boric  acid,  and  water,  and  strain  the  mixture  through 
a  sieve  ;  aclii  the  nitric  acid  ;  apply  heat,  with  constant  stirring,  until  the  mixture 
has  thickened  ;  when  nearly  cold,  add  the  oil  ;  strain  it  through  coarse  muslin  if 
not  perfectly  smooth.  This  paste  keeps  well,  and  is  much  superior  to  tragacanth 
mucilage  and  ordinary  past-e.  When  it  is  required  for  pasting  lal)els  on  tinned 
surfaces,  the  addition  oi  10  percent,  of  glycerin  will  i)revent  the  Ial)els  from  falling 
off  after  drying. 

For  some  purposes  a  more  adhesive  pa.ste  is  desirable,  and  a  dex- 
trin paste  is  recommended  (see  below). 

DEXTRIN    PASTE  • 

White  Dextrin 1  lb. 

Syrupy  Glucose 2  oz.  av. 

Aluminum  Sulphate 1  oz.  av. 

Sodium   Benzoate      20  grains 

Water 24  fl.  oz. 

Mix  the  Whit*^  Dextrin,  Aiuiiiiiium  Sulphate,  and  Sodium  Benzoate  with  a 
portion  of  the  water,  rul)l)ing  to  a  smooth  paste  ;  add  the  (ilucose  .and  the 
remainder  of  the  water,  and  heat  the  mixture  on  a  water-bath,  with  occa.sional 
stirring,  until  it  has  become  translucent ;  strain  if  necessary. 

In  applying  a  label  which  hits  been  pasted,  to  a  box,  bottle,  or  can, 
care  should  l)e  us«m1  not  to  touch  with  the  fingers  the  portion  of  the 
label  which  liius  been  recently  written  upon,  exvu  if  it 
has  the  appearance  of  being  dry.  A  piece  of  blotting 
pad  or  littering  paper,  slightly  larger  than  the  label, 
should  be  laid  upon  it,  and  ])ressed  gently,  smoothly, 
and  ev<Mily.  .so  that  the  excess  of  paste  wliicli  has  exuded 
upon  llic  edges  may  be  absorbed.  If  a  label  has  had  too 
iiiMch  |»asle  ap])lie(l,  and  the  excess  has  not  been  i)re.sse(l 
out  as  (lescrilM'd,  it  will  have  a  wi'inkled  appearance. 
Fjabels  sliouhl  be  neatly  trimmed,  showing  a  very  slight 
hut  uniform  margin  around  the  border.  They  should  be 
past<'d  upon  bottles  ju.st  above  the  centre,  and  never  over 
the  seams  or  mouhl  marks,  but  halfway  between  them. 
Oummed  labels,  oi-  labels  ]n-int<'(l  on  ])a])er  coated 
with  a  .solution  of  dextiin,  oi-  gum.  on  one  side,  are  use<l 
larg(dy  in  some  sections  of  llie  <-ounli-y.  They  appear  to 
answer  a  go(M|  pui|»ose  in  some  l<»ealilies  where  there  is 
a  dry  atmosphere,  I)u1  when  used  on  the  .senboard  or  in 
damp  atmospheres  considerable  loss  is  often  exjierienctMl 
from  their  sticking  logetluu-.  Fig.  (5L*:?  .sliows  a  lalxd  d:nni)ener.  It 
is  a  bniHs  cylinder,  having  a  tightly  fitting  screw  caj),  with  a  slightly 
perforated    bottom   eovennl    with    fell.      The   cylinder   is   tilled    with- 
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water,  siiflicieut  of  wliicih  oozes  tlii()Uj;li  the  perforation  to  kecj*  the 
felt  moist.  Fig.  Olil  shows  a  liand  machine  for  moistening  gnnimed 
labels. 

Arranging  and  preserving  Labels. — A  method  of  chissifying 
labels  must  be  adojjted  by  each  pharmacist  which  will  be  suited  to 
his  own  requirements.  The  general  rule  is  to  arrange  them  in  lab«*l 
diawers  in  the  most  convenient  place  in  the  store.  The  hibel  drawers 
are  preferably  shallow,  made  of  wood,  and  having  comjcirtnieiits  to 
receive  the  labels.  Considerable  space  may  be  saved  by  having  the 
compartments  made  of  tinned  iron  instead  of  wood.  The  bolt<tm  of 
the  drawer  may  be  lined  with  cotton  flannel,  to  prevent  the  hibds 
from  slipping  underneath  the  tin  divisions  and  becoming  mixed  by 
the  continuous  opening  and  closing  of  the  drawer.     It  will  be  found 


Fig.  624 


Machine  for  moistening  gummed  labels 

convenient  to  separate  the  plain  labels  required  constantly  for  aiticles 
in  daily  request  from  those  of  larger  size  or  special  design  ;  and  tlie 
former  may  be  classified  into  labels  for  solids  and  labels  for  liquids. 
These  may  be  arranged  alphabetically  in  each  drawer,  so  that  they 
shall  be  (luickly  found.  A  rcf/iilar  fii/stcm  shoidfl  he  (ulopirdttnd  rit/idh/ 
carried  out :  and  when  a  place  has  heen  once  fixed  for  a  laheJ,  it  nhould 
never  he  changed,  as  few  trifles  give  more  aunoyance  than  inability  to 
find  a  label  in  a  pressing  rush  of  l)usiness. 

The  upright  label  cabinets  Mliich  have  been  contrived  answer  an 
excellent  i)urpose  where  upright  sj^ace  can  be  spared. 


CHAPTER    LXV 
EXTEMPORANEOUS   LIQUID   PREPARATIONS 

Solutions,  Mixtures,  and  Emulsions 

Official  liquid  preparations  have  been  treated  of  in  Part  II. 
They  will  therefore  not  be  considered  in  the  present  chapter,  which 
will  be  confined  to  the  extemporaneous  compounding  of  liquids.  It 
will  soon  be  realized  by  the  student  that  this  branch  of  practical 
pharmacy  involves  some  of  the  most  intricate  questions  of  physical 
and  chemical  science.  The  knowledge  which  he  has  heretofore  ac- 
quired of  the  solubilities  of  solids  in  various  solvents,  simple  and 
compound,  the  solubility  of  liquids  with  one  another,  chemical  de- 
compositions, reactions  between  acid  and  alkaline  salts,  precipitation 
through  single  and  double  decomposition,  etc.,  will  often  be  of  great 
service.  This,  coupled  with  practical  experience,  together  with  the 
exercise  of  original  ingenuity,  must  be  depended  upon  to  meet  the 
perplexing  questions  which  continually  arise.  See  autograph  and 
facsimile  prescriptions,  pages  1099  to  1132. 

Extemporaneous  liquid  preparations  may  be  classified  as  follows  : 
1.  Solutions,  by  which  are  meant  liquid  preparations  containing  dis- 
solved solid  substances.  2.  Mixiures,  liquids  in  which  the  solution 
is  but  partial,  insoluble  particles  being  held  in  susi)ension.  8.  EmuJ- 
siom,  preparations  containing  oily  or  resinous  substances  mixed  with 
water  so  as  to  form  homogeneous  liquids.  These  will  be  considered 
seriatim. 

SOLUTIONS 

The  methods  generally  employed  in  making  official  and  other  solu- 
tions have  been  treated  of  in  the  preceding  chapters,  and  it  must  be 
presumed  that  the  reader  is  familiar  with  them.  Most  of  the  diffi- 
culties encountered  in  effecting  solutions  recjuired  by  prescriptions 
arise  from  the  want  of  knowledge  on  the  part  of  prescribers  of  the 
solubilities  and  of  the  physical  and  chemical  characteristics  of  the 
medicinal  agents  which  they  order  to  be  compounded.  It  is  neces- 
sary, therefore,  for  the  pharmacist  to  be  well  grounded  in  these  par- 
ticulars, while  thera])euti('al  knowledge  must  not  be  neglected  either, 
lest  the  luldition  of  some  iii)par('iitly  incil  subslnnce,  intend«'d  to  im- 
prove the  j)n'i)aration  i>liarma('(Miti(':illy,  be  injurious  tlicrapeutically. 

Incompatibility. — Tlic  subject  of  inconipalibilily  must  hv  tlior- 
ouglily  comprcluMHlcd.  and,  inasniuch  as  il  occurs  in  solid  ]>rcpara- 
tious  as  well  as  licjuids  and  is  of  far  reaching  imi)ortaiic<',  it  will  be 
considereil  at  length  and  under  a  separate  head  (see  Chap.  LXVI). 

COMPOUNDINQ   EXTEMPORANEOUS   SOLUTIONS 

Use  of  Heat  in  compounding  Extemporaneous  Solutions. — As  a 

general  rule,  it  is  not  advantageous  to  aid  llie  solution  of  a  solid  by 
heating  it  in  contact  with  the  solvent,  «'xcept  where  the  ((uantity  of 
lifjuid  is  known  t<»  be  in  excessof  what  is  ie<iuired  to  form  a  solution, 
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and  such  ii  liquid  should  never  be  dispensed  until  it  lisus  become  cool. 
If  the  solid  be  crystalline,  the  excess  will  surely  separate  in  crystals 
when  the  li(juid  cools,  and  the  patient  will  become  uneiisy  and  sus- 
picious, fearing-  lest  some  mistake  h;us  occurred.  It  fre<iuently  hap- 
pens that  more  of  a  solid  has  been  i>rescribed  than  can  be  dissolved 
in  the  amount  of  liquid  desired  ;  indeed,  it  is  entirely  too  much  to 
expect  that  every  practitioner  slu^uld  cairy  in  his  mind  the  exact 
solubilities  of  all  the  solids  that  he  i>resciibes  in  the  respective 
liquids  in  which  he  may  wish  to  dissolve  them.  Thi,s  gives  the  phar- 
macist another  opportunity  to  use  his  knowledge  and  judgment,  and 
the  problem 

When  to  filter  is  oftentimes  perplexing,  although  one  simi)le  rule 
should  goNcrn  the  practice  :  A  solution  may  he  filtered  and  dispensed  as 
a  transparent  liquid  ivhen  the  removal  of  the  exeess  does  not  interfere  u^ith 
the  medicinal  properties  and  aetion  of  the  medicine,  nor  conflict  ivith  the 
obviaus  intention  of  tlie  prescriher. 

Solutions  of  potassium  chlorate,  to  be  used  as  gargles,  are  good 
illustrations  : 

R     Potassii  Chlorat.  ^  iv 
Phenolis  gtt.  xv 
Infus.  Salvite  f  ,5  vi. 
Sig. — Use  as  a  gargle. 

The  quantity  of  the  salt  here  is  about  twice  too  much,  and,  as  the 
solution  is  intended  as  a  gargle  to  inflamed  surfaces,  the  undissolved 
particles  of  potassium  chlorate  w  ould  probably  act  as  irritants.  They 
can  be  of  no  use  in  the  solution,  and  in  this  case  filtration  is  perfectly 
admissible.  The  following  prescription  should  not  be  filtered,  and 
the  pharmacist  is  compelled  to  rely  solely  upon  his  judgment  and 
knowledge  of  the  therapeutical  action  and  properties  of  the  ingre- 
dients : 

R     Magnesife  Pond,   r^  iss 
MassjL-  Hydrarg.  ^ss 
Sacch.  Alb.  ,^1 
Spt.  Ainmon.  Arom.  f,^ii 
Aq.  Menth.  Pip.  Jii 
Aq.  Calcis  f  .5iii 
Sig. — A  tablespoonful  every  two  hours. 

The  reasoning  liere  w^ould  be  direct  and  simple.  The  prescriber 
evidently  intends  this  to  be  an  alkaline  cholagogue  mixture,  although 
the  directions  to  "shake  the  bottle"  have  been  omitted.  Hea\  y  mag- 
nesia and  blue  mass  are  both  practically  insoluble  in  the  liciuid.s,  and 
if  they  are  filtered  or  strained  out  the  mixture  is  deprivetl  of  its  most 
important  constituents.  It  slnnild  be  dispensed  as  a  mixture,  and  a 
"shake"  label  used. 

Aids  in  effecting  Solution. — The  use  c)f  solvents  which  are  not 
directed  in  the  prescri]»tion,  tbi-the  i)urpose  of  efteeting  the  complete 
solution  of  the  ingredients,  rcipiires  jjrobably  the  greatest  amount  of 
good  judgment.  The  ])ractice  is  one  which  is  liable  1(»  great  abuse, 
and  a  strict  rule  should  be  enforced  th;i1  no  addition  is  admissible 
under  any  circumstances  excei)t  one  which  is  absolutely  demanded  by 
necessity  and  which  will  in  nowise  imi)air  tlu'  therapeutical  efi'ect. 
The  prescriber  should  have  reason  to  place  implicit  reliance  upon  the 
compounder  and  feel  satisfied  that  the  patient  lias  received  exactly 
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wliat  w'lis  ordered.  The  following  is  a  good  illustration  of  a  case 
requiring  an  addition  ;  a  physician  prescribed  it  as  an  application 
for  dry,  excoriated  nipples  : 

H     Ai-i(li  Carbolici  gr.  xl 
Aqu;e  f.^ss. 
Sie. — Solution  Carbolic  Acid.     Use  with  a  camel's  hair  brush. 

Dr.  W. 

Phenol  or  carbolic  acid  is  not  soluble  in  water  in  the  proportions 
named,  only  about  1  part  dissolving  in  20  parts  of  water.  The  phar- 
macist dispensed  the  prescription  just  as  it  was  written,  with  the  ex- 
cess of  phenol  in  the  bottom  of  the  bottle.  The  patient  inserted  the 
camel's  hair  bi-iisli  and  permitted  it  to  remain  in  the  bottle,  so  that  it 
reached  the  bottom  and  l)e('ame  saturated  with  the  undissolved  i)henol. 
The  api)licatioii  ])n)duced  severe  pain  and  alleged  serions  injury,  and 
became  the  gi-ound  for  a  civil  suit  for  damages  against  the  pharma- 
cist, brought  by  the  patient.  If  the  pharmacist  had  added  a  small 
quantity  of  glycerin,  all  difficulty  would  have  been  avoided,  and  he 
could  then  have  dispensed  a  perfect  solution.  It  is  hardly  necessary 
to  say  that  the  physician  should  not  have  omitted  prescribing  the 
glycerin  ;  but,  as  he  failed  to  do  so,  it  w;is  the  duty  of  a  careful  i)har- 
macist  to  inform  him  of  the  facts,  or,  failing  to  find  him,  to  supply 
the  deficiency  and  sul)sequently  notify  him  of  the  addition. 

The  order  to  be  followed  in  mixing  the  ingredients  is  frequently 
very  imi)ortant,  and  many  prescriptions  which  at  first  sight  appear  to 
contain  incompatibles  will  be  easily  compounded  by  observing  the 
proper  order  in  mixing.  As  hjis  been  shown,  pi-ecipitation  fre- 
quently takes  place  when  one  liquid  or  solution  is  added  to  another, 
and  this  aimoyance  is  much  more  apt  to  occur  when  concentrated  so- 
lutions are  brought  together.  Hence  the  dilution  of  the  solution  is 
recommended  as  one  method  of  avoiding  precipitation.  An  illustra- 
tion is  afforded  in  the  following  : 

.    B      T>i(|.  Arniiiou.  Acct.  f^iv 

Acidi  Acetici  f.^  i 

Tiuct.  Ferri  {'bloridi  t'.^ss 

(Jiyccrini  f.^ss 

IVhicila.L'iiiis  Acacin' ad  f^viii. 
Sig. — A  teaspoouful  every  tiiree  hours. 

If  the  tinctnre  of  ferric  chloride  be  mixed  with  the  acetic  acid  and 
glycerin,  and  then  add«'d  to  the  sobition  of  ammoninm  acefaf*',  and 
this  solntion  mixed  with  the  niucilagci  of  acacia,  no  gelatinization  will 
occur  ;  but  if  the  tincture  of  fei-ric  chloride  b(^  added  to  the  mucilage, 
undiluted,  a  gelatinous  precipitate  will  foi-m,  an<l,  although  the  sub- 
sequent addition  of  tlie  other  ingredients  will,  in  time,  dissolve  the 
precii)itate,  this  time  conld  be  sa\ed  l)y  (o]h)wing  the  pro|)«u-  order. 
Then,  again,  in  the  fobowing  : 

H      Ilydrarg.  Chlor.  Corros.  trr.  iii 
Ahicilag.  Acaciii' f,^i 
Aqusc 
Aqna'  Calcis  fia  f  .^ii 

If  the  corrosive  mereiiric  ehloii(h'  be  dissoKcd  in  the  water  and  then 
mixed  wilh  Ihe  nineihige,  and  the  lime  water  adth'd  sul>se<|nenlly,  n<f 
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precipitation  will  occur;  but  if  the  corrosive  mercuric  chloride  be 
added  to  the  liiue  water  and  then  to  the  other  ingredients,  the  yel- 
lowish red  mercuric  oxide  will  be  formed,  which  is  insoluble  in  the 
liquid. 

The  following  rule  should  be  insisted  upon  :  Whenever  a  difference 
in  the  appearance  of  a  liquid  is  produced  by  a  variation  in  the  order  of 
mixing,  a  memorandum  noting  the  order  should  he  made  upon  the  prescrip- 
tion at  the  time  it  is  compounded,  so  that  in  case  of  renewal  the  same  order 
may  be  followed. 

MIXTURES 

Mixtures,  properly  speaking,  are  a(£ueous  preparations  intended 
for  internal  administration,  containing  some  insoluble  substances, 
with  frequently  viscid  or  sweet  liquids  to  aid  in  suspending  them. 
The  oflficial  mixtures  have  been  already  noticed  (see  page  304). 
The  term  mixture,  howev^er,  is  indiscriminately  applied  in  extem- 
poraneous pharmacy  and  in  prescriptions  to  aqueous  solutions  of 
all  kinds.  For  instance,  solution  of  j)otassium  citrate  is  frequently 
tei-med  ''fever  mixture,"  although  it  is  a  perfectly  transparent 
solution. 

Most  of  the  remarks  made  upon  solutions  will  be  found  to  apply  to 
the  preparation  of  mixtures.  Especial  care  must  be  taken  to  obtain 
the  preciiiitate  in  as  light  a  form  as  possible,  so  as  to  avoid  impaction 
and  partial  solidification  in  the  bottle  ;  this  may  be  l^est  done  by 
avoiding  the  mixing  of  concentrated  solutions.  For  further  infor- 
mation concerning  mixtures  the  reader  is  referred  to  Chapter  LXVI, 
on  Incompatibility. 

EMULSIONS 

Emulsions  are  aqueous  liquid  preparations  in  Mliich  oily  or  resinous 
liquids  are  susjiended  by  the  agency  of  gummy  or  viscid  substances. 
They  may  be  conveniently  divided  into  two  classes  :  1.  Natural  emul- 
sions. 2.  Manufactured  emulsions.  They  are  opaque  liquids,  gen- 
erally of  a  thick  con.sistence.      (See  Emulsa,  page  301.) 

1.  Natural  emulsions  are  those  which  are  found  in  nature,  ready 
formed,  as  the  milky  juices  of  ])lants,  the  milk  of  animals,  yolk  of 
egg,  etc. 

2.  Manufactured  emulsions  are  those  which  are  made  artificially 
by  various  processes.  The  art  of  producing  them  is  termed  emulsiji- 
cation. 

Manufactured  emulsions  are  usually  made  from  two  classes  of  sub- 
stances :  1.  Those  which  contain  an  oily  or  a  resinous  comj)ound 
associated  naturally  with  either  gum  or  some  other  emulsifying 
agent.  2.  Oils,  fatty  and  resinous  bodies  containing  no  emulsifying 
substance. 

Gum  resin  emulsions  and  s«'e(l  emulsions  are  included  in  the  first 
class.  These  are  usually  made  by  simple  trituiation  in  contact  with 
water. 

Gum  resin  emulsions  nve  made  by  reducing  to  a  coai'se  powder,  in 
a  mortar,  selected  pieces  of  the  gum  resin,  triturating  with  a  small 
quantity  of  water  so  as  to  form  a  smooth,  uniform  i)ast«',  and  then 
adding  the  remainder  of  the  water,  finally  stiaining  tiie  mixture 
throvigh  a  cloth  strainer  or  a  i>lug  of  absorbent  cotton  contain«'d  in  a 
funnel.     (See  Emulsum  Asafu^tid;e,  page  .S02.  )     Towdered  gum  lesiu 
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should  never  be  used  for  making  emulsions,  because  of  the  loss  or  de- 
terioratiou  of  the  volatile  constituents  which  always  takes  place  wheu 
the  substance  is  dried  so  that  it  may  be  ]>owdered. 

Seed  emulfiions  are  so  termed  because  they  are  made  by  rubbiu^ 
seeds  or  the  kernels  of  fruits  which  contain  fixed  oils  w  ith  water,  the 
emulsifying  agent  being  a  gummy  or  albuminous  substance  found 
naturally  in  the  seed  or  kernel  associated  with  the  oil.  Emulsions  of 
almond,  castor  oil  bean,  croton  oil  beau,  etc.,  are  examples  of  this 
kind.      (See  Emulsum  AmygdaliB,  ])age  302. ) 

The  theory  of  emulsification  is  based  upon  a  study  of  the  best 
type  of  a  natural  emulsion, — namely,  milk.  This  liquid  is  found,  on 
examination,  to  consist  of  innumeral)le  globules  of  a  fatty  substance 
(butter)  enveloped  in  a  thin  meml)i"ane  of  viscid  matter  (casein)  sus- 
pended in  watta-.  The  object  sought  by  the  pharmacist  in  making 
emulsions  is  first  to  thoroughly  divide  the  oily  or  resinous  liquid  into 
minute  globules,  and  then  to  surround  each  globule  with  an  adhesive 
envelope  (mucilage  of  acacia,  yolk  of  egg,  etc.).  The  globules,  when 
completely  enveloped,  are  suspended  in  water,  and  if  the  emulsion  is 
properly  made,  there  will  be  no  tendency  on  the  part  of  the  oily  or 
resinous  liquid  to  recombine.  Several  methods  are  employed  in 
making  emulsions,  the  most  important  of  which,  however,  may  be 
grouped  under  two  typical  methods,  named  from  the  geographical 
locations  where  they  are  used  most  frequently  :  1.  The  English  method. 
2.  The- Continental  method.  Both  are  equally  useful,  and  should  be 
employed  according  to  circumstances. 

1.  The  English  Method. — In  this  mode  of  making  emulsions  the 
emulsifying  agent,  consisting  of  mucilage,  yolk  of  egg,  etc.,  is  first 

placed  in  a  dry  mortar,  and  small  quan- 
tities of  the  oil  and  water  are  gradually 
and  alternately  added  at  intervals.  The 
pestle  is  rapidly  and  lightly  rotated  in  the 
direction  of  the  arrows  (see  Fig.  625),  with 
the  effect  of  dashing  the  oil  into  globules, 
which  are  at  once  enveloped  by  the  viscid 
emulsifying  agent.  If  the  oil  or  water  is 
added  too  rapidly  at  the  beginning,  or 
the  mucilage  has  not  been  thick  enough, 
the  accident  of  ' '  c?*flcA/;j«7"  tlie  emulsion 
occurs.  This  may  be  known  by  the 
"  pearly"  a])pearance  assumed  by  the 
mixture,  and  on  close  examination  the 
(Q^       '  /     gloltules  of  unenveloped  oil  may  be  seen 

^ \  /      lloating  about.      If  each  stage  of  the  j^ro- 

ccss  is  siu'ccssful,  the  emulsion  ])resents, 
upon  thorough  mixing  after  each  addition, 
a  smooth,  o]):i(|ue,  glistening  aj)i)earance 
like  cream.  Success  de]iends  largely  upon 
the  caie  exercised  in  forming  the  nucleus 
at  the  beginning,  and  this,  therefore,  should  not  b«»  too  hastily  nuuie. 
When  an  t'lmdsion  is  "cracked,"  it  need  not  be  thrown  away.  It 
may  b«^  restored  l)v  ])lacing  an  additional  (plant ity  of  mucilage  in 
the  mortar  :nid    gradually  adding  the    "cracked"   emulsion  to  it, 
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trituratinjj  aftor  each  addition,  when  finally  the  satisfaction  of  seeing 
the  unconibined  globules  disaj)j)ear  will  generally  be  exi)erieneed. 

The  English  method  of  making  emulsions  is  tlie  best  to  use  in  gen- 
eral prescription  practice,  where  the  proportions  of  gum,  oily  or 
resinous  liquids,  and  water  must  necessarily  vary.  Atypical  formula 
is  appended  : 

li     Olei  Morrhuae  f  5  ii 
Pulv.  Acacise  gss 
Aquse  q.  s.  ft.  £5  iv. 

Place  the  acacia,  which  should  not  be  finely  powdered,  but  granu- 
lated, in  a  mortar  with  one  fluidounce  of  water.  This  should  be 
triturated  until  the  mucilage  is  perfectly  smooth  and  free  from 
lumps.     The  oil  should  be  added  at  first  in  quantities  not  greater 

than  half  a  fluidrachm  at  a 
^^^-  ^^^  time,    stirring    rapidly   with 

the  pestle  after  each  applica- 
tion, care  being  taken  not  to 

Fig.  627 


Emulsifier 


Sparrow  mixer 


add  a  fresh  portion  of  oil  until  the  last  has  been  thoroughly  emulsi- 
fied. When  tlie  liquid  becomes  too  thick  to  be  easily  stirred,  a 
fluidrachm  of  water  should  l)e  mixed  with  it,  and  the  gradual  a<ldi- 
tions  of  oil  continued  until  the  whole  quantity  has  been  used.  The 
larger  quantity  of  water  may  Iw  added  rapidly  after  the  nucleus  is 
once  propei'ly  formed,  without  risk. 

2.  The  Continental  Method. — This  has  the  gieat  merit  <tf  never 
failing  to  jjrodnce  a  good  emulsion  if  the  proper  propoitions  ar«' 
used  to  form  tlu'  nucleus,  and  if  the  directions  are  strictly  fnjjowed. 
The  most  satisfactory  ])roi)ortions  may  be  easily  i-emembered.  Half 
as  much  water  is  taken  as  of  oil,  and  half  as  much  gum  as  of 
water;  or  it  may  be  ex])re.sse<l  as  oil,  4:  watci\  '2;  gum,  I.  The 
four  parts  of  oil  must  be  placed  in  a  dry  mortar  and  one  i)art  of 
finely  powdered  gum  a<lded  to  it,  stirring  with  tlie  j)estle  ;  when  a 
uniform  mixture  is  made,  two  parts  of  water  are  added,  not  gr.ul 
ually,  but  all  at  once,  when,  upon  stirring,  the  emulsion  is  quickly 
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made.  An  additional  quantity  of  water  may  be  added  to  this  nu- 
cleus without  risk.  The  explanation  of  making  an  emulsion  by  this 
method  is,  that  the  particles  of  gum,  being  insoluble  in  the  oil  and 
surrounded  by  it,  are  prevented  from  sepaiating  and  dissolving  in 
the  water  so  as  to  form  lumps  ;  by  stirring  the  mixture  actively  the 
water  ^rrt(Z//a7/// dissolves  the  gum,  the  oil  becomes  incorporated  at  the 
same  time,  and  a  homogeneous  mixture  is  produced,  the  quantities 
of  oil,  gum,  and  water  being  in  exactly  the  right  proportions  to  form 
an  emulsion. 

In  making  large  quantities  of  emulsions  some  mechanical  device 
must  be  used  to  facilitate  the  rapid  stirring  and  agitation  necessary 
to  form  the  nucleus.  Fig.  626  represents  an  emulsion  apparatus  or 
egg  beater  made  by  the  Whitall  Tatum  Company.  The  principle  of 
action  is  so  well  shown  here  that  a  description  is  unnecessary.     K 


Fig.  628 


Fig.  629 


ClipiHT  cmulsifier 


Hall's  ciuulmon  machine 


emulsions  are  to  be  made  in  still  larger  (piantities,  the  sifter  and 
mixer  shown  in  Fig.  256  can  be  used  by  taking  out  the  sieves  and 
lining  th(!  receiving  box  with  tinned  co])per  or  otherwise  making 
it  waterproof,  thus  using  only  the  mixer. 

The  Sparrow  mix«'r  is  shown  in  Fig.  (527.  In  this  ingenious  ap- 
paratus two  stirrers  are  made  to  revolve  by  turning  the  gear  wheel, 
and  a  very  rapid  and  effective  motion  may  be  imparted. 

Fig.  62S  shows  tlu'  ('li])pei'  eniulsilier  made  by  tlie  J.  U.  Day 
rt>mpany  of  Cineiiinati.  The  tank  is  mounted  on  a  strong  frame, 
and  can  be  easily  tilted  to  remove  the  emulsion  when  finished;  the 
agitators  ai-e  shown  in  the  foicgionnd.  With  this  machine  a  large 
(plant ity  of  enmlsion  <-an  be  made  <(uickly.  I'ig.  62!)  shows  another 
form,  an  emulsion  machine  made  I)y  A.  Ji.  Hail,  of  lndiana])olis  ;  it 
is  capal)le  of  making  froju  a  bari-el  to  a  barrel  and  a  half  of  emulsion 
at  eacli  charge,  the  power  being  eon\eyed  by  a  shaft,  belts,  and 
])ulloys  from  above. 

Casein  Rmulsions. — TIk^  use  of  casein  as  an  emidsifier  has  been 
developed  by    f/'ger,  a    I'arisian   pharmacist.      lie  recommends  the 
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preparation  of  saccha rated  casein^  a  fine  white  i)o\v(l('r,  wiiich  is  used 
for  emnisityin<jfj list  as  is  i)<)\v(lere(l  acacia.  The  advantaj^es  chiiined 
for  casein  are  that  its  emulsions  are  inoie  readily  retained  by  the 
stomach,  and  that  greater  stability  and  perfection  are  secured  through 
its  use. 

Saccharated  cavSein  is  i)re|)ared  by  heating  one  gaHon  of  cow's  milk 
to  104°  F.,  adding  two  Huidounces  of  ammonia  water,  allowing  the 
whole  to  .stand  a  day,  and  sei)arating  the  lower  milky  licpiid  fnmi  the 
oily  liquid  on  top.  The  milky  liquid  ( lacfosennn )  is  treated  with 
atretic  acid  until  the  casein  is  precipitated.  xVfter  washing  the  pre- 
cipitate thoroughly  with  water  at  J 04°  F.  it  is  coll«'ct<'d  on  a  muslin 
strainer,  pressed,  and  dried  ;  a  weighed  portion  of  the  casein  is  dried 
and  the  percentage  of  moisture  ascertained  ;  the  damp  cake  of  casein 
is  then  triturated  with  three  and  a  half  ounces  of  powdered  sugar  and 
eight  parts  of  sodium  bicarbonate  for  every  one  hundred  p-drts  of 
dry  casein. 

Prolonged  trituration  and  the  addition  of  more  powdered  sugar, 
until  it  amounts  to  nine  parts  in  one  hundred,  result  in  the  formation 
of  a  paste,  which  must  now  be  dried  by  a  gentle  heat  not  above  8G°  to 
90°  F.  After  comi^lete  drying,  it  is  powdered  and  sifted.  To  make 
a  casein  emulsion  of  a  fixed  oil,  fifteen  parts  of  the  oil  are  gradually 
incorporated  with  a  mucilage  i)reviously  made  with  fifteen  parts  of 
saccharated  casein  and  five  parts  of  water.  When  a  perfect  emul- 
sion is  formed  the  other  ingredients  are  added. 

Chondrus  Emulsions. — Since  acacia  is  sometimes  subject  to  fluc- 
tuations in  price  and  is  often  exi)ensive,  various  substitutes  have 
appeared  which  liave  been  tried  as  emulsifying  agents,  one  of  the  most 
successful  l)eing  the  gelatinous  substance  obtained  from  chondrus  or 
Irish  moss.     (See  jiage  746.) 

In  the  Formulary,  Part  VI,  under  the  heads  of  Oelatinum  Chondri, 
Mucilago  Chondri,  and  Eniulsio  Olei  Morihua',  full  information  as  to 
the  methods  of  using  it  will  l)e  fouiul.  In  this  place  it  will  only  be 
necessary  to  say  that  a  gummy  substance  in  scales  is  priKluceci  by 
evaporating  and  desiccating  a  decoction  of  chondrus,  and  that  a 
mucilage  may  be  made  from  this  Iiish  moss  gelatin  by  heating  eight 
grains  of  it  in  contact  with  one  ounce  of  boiling  water  until  it  is 
completely  dissolved.  The  mucilage,  aftei-  being  cooled,  is  then  used 
for  preparing  emulsions  exactly  as  is  mucilage  of  acacia. 

Quillaja  Emulsions. — (/id/ldja,  or  </iiill(i//<i  hark  (s«'e  page  898), 
contains  the  i)rincii)le  saponin,  a  glucoside  w  Inch  is  ca])able  of  emul- 
sifying oils.  Senega  contains  an  analogous  principle.  The  property 
which  both  possess,  of  causing  frothing  in  aqueous  solutions,  sug- 
gested the  use  of  quillaja  as  an  emulsifier.  It  has  not  come  into  ex- 
tensive use,  and  care  is  necessary  in  eini)loying  it,  as  it  is  not  without 
medicinal  and  initating  properties.  One  of  the  ess^Mitials  of  a  good 
emulsifiei-  is  that  it  should  be  inert.  <^)nillaJM  has  been  ad<»i)ted  in  the 
National  Formulaiv.  (See  I'mulsio  Olei  Monhua'.  Part  VI,  which 
illustrates  the  method  of  using  it.  )  Where  an  actixc  nietlicine  is  to 
be  made  into  an  emulsion,  and  its  i>rop«'rties  are  not  antagonized  by 
the  quillaja,  it  may  b«'  Judicious  to  emi)loy  it.  Another  dis:idvantage 
tliat  it  possesses  is  that  a  large  (plant ity  of  tincture  is  re<piired  to  be 
effective. 
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Fig.  6296 
Fig.  629a      1^  . 


Fig.  630 


Compound  Emulsions. — As  a  general  rule,  the  addition  of  alco- 
holic li(iui(ls  to  emulsions  destroys  their  homogeneity.  When  it  is 
necessjiry  to  add  them  in  compounding  prascriptions,  they  should  be 
diluted,  if  possible,  with  a  portion  of  the  water,  and  added  after  the 
emulsion  is  nearly  finished.  Alkaline  solutions  generally  aid  emul- 
sification,  by  forming  soaps  with  the  resinous  or  oily  liquids  ;  volatile 
oils  make  better  emulsions  if  they  are  first  mixed  with  an  equal  vol- 
ume of  fixed  oil. 

THE    DISPENSINQ   OF   LIQUIDS 

Every  convenience  should  be  adopted  to  facilitate  quick  and  ac- 
curate dispensing.  The  sink  should  be  close  to  the  prescription 
counter.     A  good  draining   surface   for  graduates  to  rest  upon  is 

made  by  fastening  sheets  of 

corrugated   rubber  (a  piece 

of   rubber   matting)    to   the 

slightly      inclined      shelves 

above    the    sink    (see    Fig. 

142),     and     a     brush     for 

quickly    cleaning    graduates 

should  be  accessible  (see  Fig, 


Funnel  board 

629a).  In  addi- 
tion to  the  retort  stand  already  referred  to, 
the  very  convenient  little  funnel  support  may 
find  a  place  upon  the  prescri])tion  counter  (see 
Fig.  ()2*.)b).  The  long  rod  which  is  screwed  to 
an  ui)right  part  of  the  counter  fixtures  permits 
the  ling  to  be  adjusted  to  any  desired  height. 

For  larger  filtering  operations  the  funnel  board  (Fig.  630)  will  prove 

useful. 

Bottles. — The  size  and  shape  of  the  bottles  used  in  dispensing 

liquids  are  largely  matters  of  individual  taste.     The  tendency  at 
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Fig.  632 


will    llllttit' 


Fig.  633 


I'lliKIIII  l.iittio 


present  is  towjinl  n\;il  IkiIUcs  foi-  prescriptions,  because  lliey  afford 
proporti()nately  mon-  spucc  for  the  label  than  eillier  i(»uiid  or  s(juare 
bottles.  This  is  not irr.ible  to  a  gical*'!-  e\t<'iil  in  the  sinall<'i-  sizes 
than   ill  the  larger  oiu-.s.      In  ixiilition  lo  this,  oval  bottles  are  more 
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convenient  to  carry  in  the  pocket  than  those  of  any  other  shape. 
Fig,  631  shows  an  oval  metric  bottle. 

Prescription  bottles  are  now  frequently  made  of  amber  glass,  to  pro- 
tect the  contents  from  the  effects  of  the  actinic  rays  of  light.  For 
poisonous  liquids,  or  for  liquids  intended  for  external  application, 


Fig.  635 


Fig.  634 


Turntable  rinser 


Bottle  filler 


Fig.  636 


blue  bottles  studded  at  regular  intervals  with  pyramidal  points  are 
used.  These  are  designed  to  attract  attention  through  their  peculiar 
color  and  shape,  and  thus  prevent  errors  ;  the  points  render  them 
easily  distinguishable  from  ordinary  bottles  by  the  sense  of  touch, 
so  that  the  patient  can 
recognize  a  poisonous 
liquid  in  the  dark.  Figs. 
632  and  633  show  two 
sides  of  this  bottle. 

Washing  Bottles.  — 
The  cleaning  of  bottles  is 
generally  a  despised  oc- 
cupation. Where  a  large 
number  of  bottles  of  one 
kind  and  shape  are  to 
be  washed,  th(^  machine 
shown  in  Fig.  634,  made 
by  the  J.  H.  Day  Com- 
pany, of  Cincinnati, 
known  as  the  turntable 
rinser,  may  be  used  with 
advantage.  The  water  is 
supplied  automatically, 
and  may  be  shut  off  by 
a  quarter  turn  of  the 
rinser  ;  this  permits  con- 
tinuous rinsing  without 
undue  waste  of  water. 

Bottle  Fillers.— In  Fig.  635  a  bottle  tiller  made  by  the  J.  H.  Day 
Company,  of  Cincinnali,  is  shown  which  automat ically  fills  a  bottle 
placed  on  one  of  the  tnbcs,  and  when  the  bottle  is  full  the  liciuid  stops 
flowing.     It  is  obvious  that  a  continuous  filling  may  be  carrieil  on  by 
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connecting;  a  buttle  with  the  lirst  tube,  and  then  another  with  the 
second,  and  so  on  until  the  last  tube  is  i-eached.  The  first  bottle  may 
then  be  removed  (tilled),  and  if  an  empty  one  be  slipped  over  the 
tube,  and  this  repeated  in  turn  with  the  others,  they  can  all  be  filled 
rapidly  and  easily. 

Pouring  Liquids. — In  pouring  liquids  from  the  dispensing  bottles, 
it  is  well  to  estal)lish  the  habit  of  extracting  the  stopper  with  the  left 
hand,  holding  it  with  the  little  finger.  The  graduate  is  held  between 
the  forefinger  and  thumb  of  the  left  hand,  the  bottle  is  grasped  by  the 


Fig.  637 
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Graduate  (chipped 
and  broken  base) 


Graduate,  with 
hard  niliber  base 


Proppinc  from  shop  l>i)ttle 


right  hand  with  the  label  upper- 
most (see  Fig.  474),  and  the  liquid 
should  be  i)oni-cd  down  the  side  of 
the  graduate  to  avoid  splashing  (see  Fig.  636).  Fox,  Fultz  &  Co. 
have  placed  upon  the  market  a  gra<luate  with  a  hnrd  rubl)er  base 
(see  Fig.  6.']S).  The  base  of  an  oidinai-y  graduate  is  apt  to  be 
chipped  or  broken  by  use  (see  Fig.  <i.'{7  ),  but  if  the  hard  rubber 
base,  which  is  detachable,  is  used,  this  inconvenience  is  remedied.  If 
the  graduiile  is  lnoken,  another  can  be  screwed  into  the  base,  which 
is  practically  indestructible. 

Dropping  Liquids. — Fig.  639  shows  the  method  of  dropping  liquids 
from  a  (lisjxMising  l)ottle.  Tlie  stoi)i)er  is  loosened,  ])revented  from 
<lropi)iiig  out  by  holding  it  willi  llie  linger,  and  the  hollle  inclined 
so  that  the  rate  of  droi)ping  may  be  conliolled.  Fig.  640 
640  f^iioxvs  a  very  convenient  bottle  for  dispensing  licjuids  which 
are  to  In;  a(lminisl«*red  by  droi)S.  It  was  originally  made  in 
Germany,  but  is  now  made  by  the  Whitall  1'atum  Company. 
The  glass  stopper  has  a  deep  conical  depression  ext4'nding 
nearly  half  way  up  tlu^  side,  while  the  neck  of  the  bottle  is 
furnished  with  an  aperture  having  a  sliglitly  i)r(>jeeting  lip. 
When  thc!  stopper  is  turned  so  that  the  upper  i)art  of  the 
d«q>ressiou  is  o])])osit*'  the  little  aj^eiture  in  the  side,  the 
li(|uid  may  be  dropped  very  unil'ornily.  A  <'oriesj)onding 
depression  on  the  op|)osite  side  of  the  stoj)i>er  communicati^s 
with  a  little  channel  running  down  IVoin  the  Ii]>  upon  the  oi)posite 
side  of  the  bottle,  so  that  ail'  is  suppiicil  during  the  dropping.  By 
turning  tlic  stoppei-  half  way  around,  l)otli  apnturesin  the  neck  of 
the  bottle  are  <-|()S('<l. 

Corks  arc  indisj)ensable  for  stop])ering  bottles.     They  should  be 
selected  with  great  care.      There  is  a  wide  dilTerencc  in  price  l>etween 
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the  best  quality  and  the  coiimioii  j^rades,  but  it  is  true  economy  to  use 
only  the  best.  Sliort  corks,  whicli,  ^vlien  inserted  tijjhtly,  so  as  to 
secure  tlie  contents  fioni  leakage,  do  not  project  above  the  lip  sufti- 
ciently  to  furnish  a  j/^ood  j<;rasi)  for  Ihe  finj^ers  when  extractinj;  them, 
should  never  be  used  for  ])rescription  bottle.s.  Brittle,  hard,  or  dry 
corks,  which  break  off  when  the  attempt  is  made  to  remove  them,  are 
an  especial  annoyance.  To  avoid  this,  corks  should  not  be  kept  in  a 
warm,  dry  place,  but  if  very  dry,  they  should  be  moistened  by  dip- 

FiG.  641 


Cork  press 

ping  them  in  water  for  an  instant,  and  then  they  should  be  well 
pressed.  ''Taper"  corks  are  now  invariably  preferred  to  the 
"straight"  form. 

Pressing  Corks. — Fig.  041  shows  a  modern  form  of  cork  press 
whicli  is  largely  used.  The  motion  l)y  which  the  pressure  is  affected 
is  direct  and  simple.  Pharmacists  who  incline  to  the  grotCvSque  in 
their  tastes  may  prefer  the  kind  shown  in  Fig.  642,  but  the  practical 
dispenser  will  generally  choose  Lochmann's  cork  press  (see  Fig.  643), 
because  the  process  of  pressing  the  cork  is  more  eflectual,  and  there 
is  less  likelihood  of  breaking  it  or  cracking  the  surface  in  this  press 


Fig.  642 


Fig.  643 


Lochmann's  cork  ])roe8 


Frencli  cork  press 

than  in  any  other,  for  the  cork    ^"fz^ 
is  revolved  while  the  pressui-e    -      ^' 
is   gradually    increa.sed.      The 
press   consists   of  a  cast    iron 

base,  the  upper  portion  of  which  is  hemisidierical.  with  the  upper 
surface  slightly  corrugated  ;  a  corrugated  cast  iron  wheel  is  placed 
upon  an  axle  slightly  out  of  the  centre  of  the  curve  of  the  b;use,  so 
as  to  afford  a  gradually  diminishing  s])ac«'  Ix'tween  the  curved  sur- 
faces. The  wheel  has  a  handle,  whieh  is  raised  when  the  tajiered 
end  of  the  cork  is  inseited  between  the  surfaces;  the  handle  is 
lowered,  and  the  cork  revolves  while  being  ])ress«'d. 

Gummed  Cork  Tops. — A  linish  may  be  giv«Mi  to  corks  by  the  use 
of  "gummed  cork  toi)S. "  Thes**  aic  cii-cular  in  form,  made  of  paju'r, 
and  tlie   name  of  the  ])harmiicist,   or  his  monogram,    is  generally 
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Fig   645 


printed  upon  them  in  colors.     These  tops  have  largely  supplanted 
the  sealing'  wax  finish  so  much  used  a  few  years  ago. 

Capping  Bottles.— The  practice  of  capping  bottles  with  paper,  kid, 
baudruche,  or  other  material  is  a  good  one,  principally  because  of 
the  feeling  of  se- 
^'"  ^"^"^  curity  it  gives  to 
the  patient  that 
the  contents  of 
the  bottle  have 
not  been  tam- 
pered with  after 

Hunts  bottle  cap     ^^-^^g     dispCUSCd. 

Hunt's  bottle  caps  (see  Fig. 

644)    are    largely   employed. 

These  consist  of  fluted  caps  of 

colored  paper,  of  various  sizes, 

which  are  used  by  adjusting 

the   proper  sized  cap  to  the 

corked  bottle  and  tying  it  on. 

An  equally  neat  effect  may  be 

secured,  with  a  little  practice, 

by  capping   a  bottle  with   a 

piece  of  fancy  paper,  as  shown 

in  Figs.   64.5  and   646.     The 

paper  is  held  in  the  centre  upon  the  cork  by  the  forefinger  of  the 

left  hand,  wliile  the  flutes  are  made  by   "plaiting"   them  in  with 

the  forefinger  and  thumb  of  the  right  hand.     It  is  then  secured  by 

tying  with  twine,  a  knot  with  short  ends  being  preferred,  because 


Capping  bottles 


Fig.  646 


TviTiK  till'  nip 


it  is  leas  likely  to  be  interfered  with  by  a  messenger,  on  account  of 
tin-  difticulty Of  relying  it.  After  lying,  tlie  ''excess"  of  paper  is 
trimmed  off  by  using  scissors  with  sharp  points. 


CHAPTER    LXVI 

INCOMPATIBILITY 

Incompatibility  may  be  defined  as  a  term  used  to  express  the  effects 
produced  iu  pharmaceutical  mixtures  by  chemical  decomposition, 
physical  dissociation,  incomplete  solution,  or  therapeutical  opposition. 
For  the  purposes  of  study  the  subject  may  be  considered  under  two 
heads,  according  as  it  occurs  in  llqukh  or  in  solidfs,  and  these  divided 
into  three  classes, — chemical  incuvipatibiUty,  physical  incumpatibility,  and 
therapeutical  incampat  ihility. 

CHEMICAL  INCOMPATIBILITY  OCCURRING  IN  LIQUIDS 

Chemical  incompatibility  is  that  form  which  is  the  result  of  chem- 
ical action  and  which  invariably  results  in  the  decomposition  of  one 
or  more  of  the  ingredients  entering  into  the  prescription.  It  must  not 
be  assumed,  however,  that  this  decomposition  is  always  unintentional 
on  the  part  of  the  prescriber. 

Chemical  incompatibility  occurring  in  solutions,  mixtures,  lotions, 
liniments,  etc.,  may  result  in  :  I.  Production  of  a  precipitate.  II. 
Evolution  of  a  gas.  III.  Changes  in  color.  lY.  Deconiposition 
caused  by  chemical  action  producing  heat.  V.  Immiscible  liquids 
formed  by  reaction  between  chemical  substances. 

I.  Production  of  a  precipitate. — When  a  precipitate  is  formed  in 
a  prescription  the  first  thought  must  be,  Is  the  precipitate  active  or 
inert!  then.  Has  the  physician  intended  to  produce  the  precipitation? 
for  incompatibility  may  be  either  intentional  or  unintentional. 

Chemical  incompatibility  is  a  condition  which  is  \ery  likely  to  be 
misunderstood.  It  does  not  follow  that  because  precipitation  ensues 
when  two  transparent  liquids  are  mixed,  or  in  any  other  way,  the  de- 
composition was  not  intended.  Cases  of  this  kind  demand  good 
judgment  on  the  part  of  tlie  i)harmacist.  This  may  probably  be  best 
illustrated  by  the  following  examples  : 

R     Pluml)i  Aoetat.  .^ss 

Zinci  Sulphat.  gr.  xv 

Aq.  Rosaif  Jiv 

M. 
Sig. — Use  as  an  injection. 

The  novice  would  be  very  apt  to  imagine  that  the  doctor  had  made 
a  mistake  in  writing  this,  or  was  sadly  deficient  in  chemical  knowl- 
edge not  to  be  aware  that  decomjxisition  would  take  ])la('e  here, 
that  the  insoluble  lead  sulphate  would  be  formed,  and  that  the 
astringency  of  the  salts  would  be  d«'st roved  ;  but  the  experienced 
pharmaci.st  would  know  at  once  that  he  must  not  filter  this  iiiescrij) 
tion,  but  disj)ense  it  witli  a  "shake"  label,  because  the  precii)itated 
lead  sulphate  is  the  really  important  agent.  A  v«My  different  ease  is 
presented  iu  the  following,  which  may  be  cited  as  an   illustration  of 
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elieinical  iucompatibility  arising  from  lack  of  knowledge  of  the  solu- 
bilities of  the  salts  on  the  part  of  the  prescriber  : 

B     Quininaj  Snlph.  jrr.  x 
Potassii  Acet.  j;r.  xx 
Acid.  Sulph.  Dil.  gtt^v 
Aqua}  Cinnaiiioiiii  f^i 

Sig. — A  tablespoonful  every  three  hours. 

The  usual  procedure  would  be  either  to  dissolve  the  quinine  salt  in 
the  cinnamon  water  with  the  aid  of  the  diluted  sulphuric  acid,  and 
then  add  the  potassium  acetate,  or  to  make  separate  solutions  of  each, 
and  then  mix  them.  In  either  case  the  result  would  be  the  formation 
of  a  voluminous  precipitate  of  quinine  acetate,  preventing  the  pos- 
sibility of  carrying  out  the  directions  to  the  patient  of  taking  a  table- 
spoonful,  because  it  could  not  be  poured.  Although  this  precipitate 
could  be  dissolved  in  acetic  acid  or  alcohol,  so  much  would  be  required 
of  either  that  the  character  of  the  prescription  would  be  materially 
altered  ;  hence  quinine  sulphate  aud  potassium  acetate  should  never 
be  prescribed  together  in  solutions. 

Precipitates  may  be  produced  in  several  ways,  as  follows  : 

1.  An  insoluble  salt  resulting  from  reaction  between  two  salts  in 
solution.  2.  Eeduction  of  salts  by  chemical  reaction.  3.  Insoluble 
hydroxides  resulting  from  the  action  of  a  soluble  salt  upon  a  car- 
bonate or  hydroxide.  4.  Preciintation  of  alkaloids  or  alkaloidal 
salts  by  alkalies,  alkaline  salts,  general  alkaloidal  precipitants,  or 
substances  ])roducing  insoluble  comixtunds.  5.  Precipitation  of  a 
weak  acid  from  its  salt  by  the  addition  of  a  stronger  acid.  6.  Sepa- 
ration of  a  gelatinous  precipitate. 

1.  An  imoluble  salt  rrsultinr;  from  reaction  between  two  salts  in  solu- 
tion.— This  form  of  preci])ilation  is  very  common.  A  knowledge  of  the 
l)roi)erties  of  many  chemical  compounds  is  neces-sai'y  to  deal  with  in- 
compatibility of  this  kind.  The  prescription  given  below  illustrates 
this  fact. 

B     Magnef.  Suljih. 

Pot:  H  Sod.  Tart.,  aa  .^i 

Sodii  Phusph.  ,'^ss  . 

Tiiift.  Capsici  'U,xx 

Aquic  ad  f  .^ii 

A  white,  flocculent  precipiUite  of  magnesium  ]ihosphate  at  once 
appears.  If  permi.ssil)le,  the  addition  of  a  small  iiuaiitity  of  tiirtiiric 
iR'id  will  di.ssolve  the  ])r('('ii)itate. 

The  following  list  of  incompatible  combinations  are  classed  under 
this  h(;ad  : 

ArHriiic  trioxiih  wlicn  in  solutinri  is  prccipilatt'd  hy  Ifrric  Iiydroxid*'  or  dia- 
lyzfd  iron  a.^  an  insolul)U'  arsenite. 

HniZdiitiK. — The  Hohible  henzoatA'S  pr<'(i|»it;\tt'  ferric  ,«alt.><  wlicn  in  iifiitral  or 
nt-arly  neutral  sohitions. 

/^//v/^.v.  Sodium  liorate  and  other  alkaline  borates  precipitate  sjilt,'^  of  several 
of  the  metals  when  in  neutral  solution,  as  mercuric  chloride,  silver  nitrate,  lead 
aet'tat*',  hariuni  chloriile,  calcium  chloride,  alum,  zinc  sidphate,  and  ferric  splits. 

ChromdliK  (inil  /iirlirdtiidlin. — Tlie  soluhle  chromat(>s  ami  hichromatt\s  precipitat« 
salts  of  lead,  silver,  mercury,  and  bismuth  when  in  aijueous  solution. 
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Hijdriodic  add  and  tlir  snhthli'  lodidrx  produce  precipitates  in  aqueous  solutions  of 
lead  and  silver  salts  and  with  niercurous  and  mercuric  compounds,  the  precipi- 
tate usually  being  soluble  in  an  excess  of  either  substance. 

Hydrobrumirarid  and  lite  .sdlnh/c  hnnnidrs  produce  precipitates  with  soluble  lead, 
silver,  and  niercurous  salts.  The  precipitate  formed  with  mercuric  comj)ound8  is 
soluble  in  an  excess  of  either  salt. 

Ili/drochloricacid  and  the  solulde  chloridea  precipitate  the  soluble  lead,  silver,  and 
niercurous  salts,  from  their  solutions,  as  chlorides. 

IlypnphosphilcK. — The  alkaline  hyi)oithosphites  when  added  to  solutions  of  ferric 
salts  produce  a  precipitate  of  ferric  hypophosphite,  which  is  soluble  in  the  pres- 
ence of  sufficient  alkaline  citrate. 

Lead  acetate  is  precii)itated  from  solution  by  the  soluble  carbonates,  sodium 
borate,  soluble  sulphates,  bromides,  iodides,  chromates,  sodium  phosphate,  and 
tannic  acid. 

Mercuric  chloride  (corrosive  subliinate)  is  jjrecipitated  when  in  solution  by  the 
fixed  alkaline  hydroxides.  The  ])recipitate,  if  the  alkali  be  in  excess,  is  yellow 
menniric  oxide,  as  in  the  case  of  "  yellow  wash,"  in  which  lime  water  is  the  j)re- 
cipitant.  Ammonia  water  and  ammonium  carbonate  ])recij)itate  amuKiniated 
mercury  when  added  to  solution  of  corrosive  sublimate.  It  is  also  preci]»itated 
by  potassium  or  sodium  carbonate  or  bicarbonate  and  by  sodium  borate. 

Mercurons  chloride  (calomel). — A  precipitate  of  black  niercurous  oxide  results 
from  the  addition  of  potassium,  sodium,  or  calcium  hydroxides  to  Qjilomel.  The 
well  known  "  black  wash"  is  an  example  of  this  reaction. 

Mercuric  iadifle  (red). — Its  incompatibilities  are  similar  to  those  of  corrosive 
mercuric  chloride. 

Mercuro)is  iodide  (yellow). — Its  incomiiatibilities  are  similar  to  those  of  mild  mer- 
curous  chloride. 

Melhylthionine  hydrochloride  (methylene  blue)  is  precipitated  from  solution  by 
potassium  iodide  or  potassium  dichromate. 

Potamum  or  sodium  carbonates  precipitate  many  soluble  salts,  producing  in- 
soluble carbonates,  hydroxides,  or  oxides.  Soluble  salts  of  the  following  are  so 
precipitated  :  silver,  niercurous  and  mercuric  comjjounds,  ferrous  and  ferric  iron, 
manganese,  barium,  strontium,  calcium,  tin,  aluminum,  chromium,  antimony, 
lead,  nickel,  copper,  zinc,  and  magnesium. 

Salicylic  acid  and  salicylates  produce  a  precipitate  with  ferric  salts  if  in  nearly 
neutral  solutions ;  the  alkaline  acetates  and  citrates,  if  present  in  sutiicient 
amount,  will  prevent  this  ])reci])itate. 

<S'/7/v'r  nitrate  in  acpu'ous  solution  is  precipitated  by  the  alkaline  hydroxides,  the 
alkali  carbonates,  the  soluble  ('hlorides,  bromides,  iodides,  cyani<les,  sodium  phos- 
phate, chromates,  soluble  arsenites  ami  arsenates,  and  by  potassium  permanga- 
nate if  the  solution  is  not  too  dilute.  Tannic  acid  and  the  soluble  citrates  and 
salicylates  also  precipitate  solutions  of  silver  nitrate. 

Sodinni  ihiosidph(tte  (hyjxisulphite)  is  decomposed  In'  acids,  when  in  aqueous 
solution  ;  sulphur  being  precipitated  and  sulphur  dioxide  liberated. 

Sidphiiric  acid  and  soluble  sulphates  precipitate  soluble  salts  of  lead,  barium, 
strontium,  and  calcium  when  in  suliiciently  concentrated  solution. 

2.  Reduction,  of  salts  hy  chemical  reaction. — Solutions  of  salts  of 
silver  and  of  nicrcnry  lurnish  tlie  best  illustrations  of  this  kintl  of 
in('onipatil>ility.  Exposure  to  light  aids  in  the  reduction  of  such 
salt.s  to  the  metallic  condition.  In  tlie  following;' pi-escriplion  for  an 
eye  wasli,  sihei-  chloride  would  be  ])rccii)ifated  and  reduclion  would 
speedily  follow.  If  (he  ])rescription  were  tillered,  the  liltratc  would 
contain  i)ractically  no  siUer. 

R  Argent.  Nit.  gr.  xxv 
Sddii  ('hlorid.  gr.  xv 
A(|u;e  f  ,^  vi 

The  followiiiii  list  is  ajiixMided  as  sliowini;  some  of  tlie  more  com 
mon  forms  of  tliis  kind  of  incomi)atibility  : 

Mercuric  chloride  (corrosire). — Corrosive  sublimate  is  reduced  to  calomel  and 
then  to  metallic  mercury  by  metallic  zinc,  copper,  or  iron  when  water  is'present. 
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In  alkaline  mixture?  the  reduction  occurs  in  the  presence  of  the  soluble  araenites, 
antimony  and  potassium  tartrate,  ferrous  salts,  and  is  also  caused  by  light. 

Mfrrurmi.'^  clilori'h  (mild). — Calomel  is  reduced  to  metallic  mercury  by  nitrous 
compounds,  as  spirit  of  nitrous  ether,  and  by  the  hypophosphites  and  in  alkaline 
mixtures  by  arsenites  and  antimony  and  potassium  tartrate. 

Mrrriirir' iodide  {red)  is  reduced  under  conditions  similar  to  those  of  corrosive 
mercuric  chloride. 

Meroirnu.t  iodide  (i/eUoir)  is  reduced  to  metallic  mercury  under  conditions  simi- 
lar to  those  of  calomel. 

Siher  uifrnte  is  reduced  to  metallic  silver  by  metallic  zinc,  copper,  tin,  mercury, 
or  lead,  by  the  soluble  hypophosphites  and  sulphites,  and  in  alkaline  solution  by 
arsenites,  manganous  anfl  antimonous  salts,  and  also  by  ferrous  sulphate. 

3.  Insoluble  hydroxides  residiing  from  the  action  of  a  soluble  salt  upon 
a  carbonate  or  hydroxide. — This  form  of  incompatibility  is  common, 
the  precipitates  usually  being  fiocculent.  If  the  solutions  are  strong, 
they  are  gelatinous. 

R      Sodii  Bicarbonatis   ^iiss 
Potassii  Sulphidi  5  ii 
Sodii  Chloridi  3  iv 
Aluminis  ,^i 
Aquae  Oii 

M.  ft.  sol. 

It  is  impossible  to  produce  a  clear  solution  with  the  foregoing  in- 
gredients, since  the  sodium  bicarbonate  decomposes  the  alum,  giving 
rise  to  insoluble  aluminum  hydroxide.  The  following  list  illustrates 
some  of  the  more  common  incompatibilities  in  this  class  : 

Adrenaline. — The  addition  of  alkalies  will  precipitate  adrenaline  from  its  solution 
as  an  hydroxide. 

Alnm'init))!,  ferric  iron,  chromium,  and  tin. — The  soluble  salts  of  the  metals 
given  are  precipitiited  as  hydroxides  liy  potassium  or  sodium  carbonate. 

Ahunnol  (aluminum  naphthol  disulphonate )  yields  a  precipitate  of  aluminum 
hydroxide  with  the  alkaline  hydroxides.  An" excess  of  the  hydroxide  renders 
the  precipitate  soluble.  , 

Ammonia  water  precipitates  salts  of  the  metals  like  the  fixed  alkaline  hydrox- 
ides. 

Cerium  oxalate  is  slowly  precipitated  as  an  hydroxide  by  the  alkaline  hydrox- 
ides. 

Fixed  alkaline  hydro.rides  precipitate  insoluble  hydroxides  or  oxides  when 
added  to  solutions  of  salts  of  all  common  metals. 

4.  Precipitation  of  alkaloids  or  alkaloidal  salts  by  alkalies,  alkaline 
salts^  general  alkaloidal  preeipitants,  or  substances  producing  inmluble 
compounds. — In  all  cases  where  ])rescriptions  showing  this  kind  of  in- 
com])atil)ility  are  compounded,  even  when  no  signs  of  precijntation 
are  visiide  to  the  compounder,  a  "shiike"  label  should  he  j^a.sted  on 
the  lK>ttle  so  that  the  patient  Cannot  takrall  of  the  poisonous  alkaloid 
in  the  last  dose. 

This  form  is  one  of  the  mo.st  (laiigcrous  that  is  likely  to  he  encoun- 
t<*red.  The  alkaloids  are  very  largely  use<l,  and  are  nearly  all  violent 
poisons;  they  are  usually  cond)ined  with  acids  in  order  to  i)restMit 
tlicin  in  forms  which  are  soluble.  Strychnine  suli>hate,  for  instanc*', 
is  soiulih'  in  about  30  ]>a]ts  of  water,  whih'  stiychnine  recpiires  (UOO 
parts  of  watei-  to  dissolve  it  ;  the  condtination  of  an  alkali  or  an 
alkaline  sjilt  with  the  strychnine  sulphate  wotdd  throw  the  strychnine 
out  of  solution. 

B     strychnin;!'  Sulph.  gr.  i 

Potassii  Bmmid.   ,^vii 

AquK'  q.  s.  ft.  f  ,^  viii 
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An  inexperienced  pharmacist  would  uuLesitatiugly  proceed  to  com- 
pound the  above  prescription.  A  transparent  solution  would  Ije 
obtained  without  dilficulty,  which  would  be  disi)ensed  without  the 
slightest  misgiving,  but  which  in  all  i)robability  would  produce  dis- 
astrous results.  This  solution  deposits  in  a  lew  hours  the  greater  part 
of  the  strychnine  salt  as  an  insoluble  bromide,  which  quickly  sub- 
sides in  transparent  crystals.  A  lady  in  England  lost  her  lil(;  by 
taking  a  similar  mixture.  She  carelully  refrained  IVom  shaking  the 
bottle,  the  strychnine  i)rccipitatie  formed  in  the  bottom,  and  in  taking 
the  last  dose  she  swallowed  nearly  all  of  it.  A  similar  case  of  dan- 
gerous chemical  incompatibility  occurred  in  the  author's  personal 
experience,  the  following  having  been  prescribed  l)v  a  ])hysician  who 
had  overlooked  the  fact  that  the  Siilts  of  most  alkaloids  are  decom- 
posed by  alkaline  solutions,  and  the  alkaloids,  being  less  soluble  than 
the  salts,  are  precipitated  : 

B     Morph.  Sulph.  gr.  ii 
Potass.  Bicarb,  gr.  xc 
Aqua-  q.  s.  ft.  f.^ii 
Sig. — Take  a  teaspoonful  mixed  with  half  a  teaspoonful  of  lemon  juice. 

The  morphine  was  precipitated  by  the  alkaline  carbonate,  and  if  the 
bottle  had  not  been  shaken  before  pouring  out  the  teaspoonful  which 
was  mixed  with  the  lemon  juice,  the  last  dose  would  have  contained 
nearly  all  of  the  morphine. 

The  following  list  shows  some  of  the  more  common  forms  of  incom- 
patibility in  this  class  : 

Acetanilide  possesses  most  of  the  incompatibilities  of  alkaloids. 

Borates. — Sodium  borate  and  other  alkaline  borates,  being  alkaline  in  reaction, 
may  precipitate  the  alkaloid  from  a  solution  of  its  salt. 

Br<»mdfs. — The  soluble  bromides  precijjitate  some  of  the  alkaloids  fonning  in- 
soluble compounds.  This  is  true  of  strychnine,  morphine,  and  codeine.  The 
alkalinity  of  the  salt  may  in  some  instances  produce  precipitation. 

(Jarbojuites  of  the  alkalies  precipitate  many  alkaloids  from  solutions  of  their 
salts. 

(Jyanidea. — The  alkaline  cyanides  may  produce  precipitates  of  an  alkaloidal 
character  from  solutions  of  their  salts. 

Gold  and  sodiuin  chloride  is  a  general  alkaloidal  precipitant,  producing  insoluble 
double  compounds  with  most  of  the  alkaloids. 

Hydroxidetf. — The  fixed  alkaline  hydroxides  as  well  as  ammonia  water  precipi- 
tate free  alkaloids  from  solutions  of  almost  all  of  the  salts  <jf  alkaloids. 

Ichthi/ol. — The  salts  of  alkaloids  are  precipitated  from  solution  by  ichthyol  ir 
a  resin  like  mass. 

lodideK. — The  soluble  iodides  form  insoluble  compounds  with  many  alkaloids  ; 
the  combination  with  strychnine  is  espe<'ially  dangerous.  Alkalinity  of  the  salt 
may  sometimes  account  for  the  precipitation. 

Iodine  is  a  precipitant  for  most  of  the  salts  of  alkaloids. 

Mercuric  chloride  is  a  general  alkaloidal  j)recipitant,  producing  insoluble  com- 
pounds. 

Mercuric  potuxsiuin  iodide  (Mayer's  reagent)  is  a  well  known  alkaK>idal  j)ivcipi- 
tant,  producing  insoluble  combinations  with  almost  all  of  the  alkaloids  or  their 
salts. 

Potassium  dichromate  will  precipitate  many  alkaloidal  salts,  as  morphine,  strych- 
nine, quinine,  atropine,  codeine,  and  hydrastine,  if  their  8«ilutions  are  sutliciently 
concentrated. 

Stdicylutex. — The  soluble  salicylates,  when  added  to  an  aqueous  solution  of 
quinine  sulphate,  produce  insoluble  quinine  salicylate. 

Sodium  benzoate. — Quinine  sulphate  when  not  in  too  dilute  solution  is  precipi- 
tated by  sodium  benzoate. 
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Solutiun  of  arsenous  and  mercuric  iodides  (Donovan's  solution)  is  a  general  alka- 
loidal  precipitant. 

Soludou  of  liod  subacetat£  (Goulard's  extract),  and  lead  acetate  precipitate  most 
of  the  alkaloids  as  well  as  other  plant  principles  from  their  aqueous  solution,  form- 
ing; an  insoluble  compound. 

Solutiun  of  potd.'isium  arsenite  (Fowler's  solution). — The  solution  being  alkaline 
from  an  excess  of  potassium  bicarbonate  may  prei'ipitate  alkaloids. 

Tannic  acid  forms  insoluble  compounds  with  most  of  the  alkaloids,  and  some 
glucosides  and  other  plant  principles. 

5.  Precipitation  of  a  weak  acid  from  its  salt  hy  the  addition  of  a  stronger 
acid. — This  form  of  iucompatibility  is  often  eucouutered,  particularly 
since  the  prescribing  of  salicylates  has  become  so  general. 

B     Sodii  Salicyl.  gr.  xl 
Acid.  Citric,  gr.  xv 
Syr.  Limon.  f,^ii 
Aquae  q.  s.  ft.  f  .5  iii 

Salicylic  acid  is  only  slightly  soluble  in  water,  and  citric  acid  added 
to  sodium  salicylate  will  decompose  the  latter,  and  cause  the  salicylic 
acid  to  be  thrown  out  as  a  Hocculeut  precipitate. 

Benzoati's. — The  soluble  benzoates  are  decomposed  when  in  solution  by  strong 
acids,  benzoic  acid  separating. 

Salicylates. — Tlie  mineral  acids  and  some  organic  acids  liberate  the  but  slightly 
soluble  salicylic  acid  when  added  to  solutions  of  the  soluble  salicylates. 

6.  Separation  of  a  gelatinous  precipitate. — Although  gelatinization 
in  prescriptions  is  often  the  result  of  pliysieal  dissociation,  chemical 
decomposition  sometimes  accounts  for  this  form  of  incompatibility. 
The  following  list  shows  some  illustrations  : 

Gambir  (catechu),  as  well  as  many  other  substances  containing  large  amounts 
of  tannin,  as  kino,  kranieria,  hematoxylon,  (jeraninm,  and  uak  bark,  produce  precipi- 
tates similar  to  those  of  tannic  acid. 

Phenol  causes  a  gelatinous  precipitate  when  added  to  solutions  of  gelatin,  albu- 
min, etc. 

Tannic  acid  will  produce  a  precipitate  when  added  to  solutions  of  gelatin,  albu- 
min, gluten,  or  starch. 

n.  Evolution  of  a  gas. — rhcmical  action  often  results  in  the 
ev'olntion  of  gasoons  prodncls.  and  this  is  often  inlcntional  and  de- 
sirable, as  in  the  exliil)ition  of  clfcrvcscing  solnlions,  bnt  many  ca.ses 
occur  in  pnictice  where  untoward  resnlts  ;ire  experienced  through 
the  ignorance  of  the  i)rescriber,  and  sometimes  explosions  with 
serions  conseiiuences  have  occurred. 

Tliis  kind  of  chemical  incompatibility  may  be  considered  under 
the  following  heads  : 

1.  Lilx'ration  of  carbon  dioxide  by  the  action  of  a  stronger  acid 
upon  a  carbonate,  2.  Lil>eration  of  amnn)ni;i  gas  by  t lie  action  of 
an  alkali  or  alkaline  s;Ut  upon  an  amnioninm  salt.  .'i.  Explosive 
componnds  ])rodneed  by  redncing  or  deoxidizing  agents,  or  as  the 
resnlt  of  elinnical  aetion.  4.  Heiietion  between  strong  acids  and 
aicoli(»li('  solntions.  .">,  Keaction  of  esteis  u])on  tannin  or  similar 
prin(i|»Ic,s.  (;.  Prodnction  of  a  gas  having  a  dis!igre<'jible  odor.  7. 
Libeialiuii  of  gases  due  to  chemical  combination  not  inclnded  under 
the  pre<'«(ling  heads. 

1.  Lihrration  of  carlxtn  dioxide  In/  the  act  ion  of  <i  stronger  acid  upon 
a  carbonate.     The  intentional  drconi|»«»sit ion  of  an  alkaline  carbonate 
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by  citric,  tartaric,  or  acetic  acid  is  very  common,  and  most  agreeable 
and  successful  febrifuge  solutions  are  made  in  this  way.  Unlooked- 
for  decomposition  most  frequently  arises  from  the  use  of  the  vinegars 
or  syrups  containing  acetic  acid  in  the  same  prescription  with  alka- 
line carbonates,  the  presence  of  the  acid  being  generally  lost  sight  of 
by  the  prescriber.     The  following  is  a  good  example  : 

R     Ammon.  Carb.  gr.  xx 
Ammon.  Chlor.  gr.  xxx 
Syr.  ScilUe  f  5  i 
Aquae  q.  s.  ft.  f  ^  ii 
Sig. — A  half-teaspoonful  as  required. 

Explosions  have  occurred  in  compounding  this  prescription,  when 
the  syrup  of  squill  has  been  placed  in  the  bottle  and  the  solutions  of 
the  ammonium  salts  added,  and  the  cork  inserted  securely.  The 
only  way  to  compound  it  safely  would  be  to  mix  the  solution  of  the 
ammonium  salts  with  the  diluted  syrup  of  squill  in  a  mortar,  and  to 
allow  all  the  carbonic  acid  gas,  produced  by  the  action  of  the  acetic 
acid  in  the  syrup  on  the  ammonium  carbonate,  to  escape,  assisting 
the  evolution  by  stirring  with  the  pestle. 

Another  example  is  appended,  showing  a  form  of  incompatibility 
which  is  very  common  : 

R     Phenolis  gr.  xxv 
Sodii  Bicarb. 
Sodii  Borat.  aa  ^i 
Glycerini  t^i 
Aquae  ad   f^iv 

In  this  case  the  sodium  borate  is  partially  decomposed  by  the 
glycerin  liberating  some  boric  acid,  which  reacts  upon  the  sodium 
bicarbonate,  setting  free  carbon  dioxide. 

Inorganic  acids,  as  well  as  organic  acids,  with  the  exception  of  hydrocyanic  acid 
and  hydrosulphuric  acid  (hydrogen  sulphide),  liberate  carbon  dioxide  from  car- 
bonates or  bicarbonates  when  in  solution  ;  carbonates  are  also  decomposed  by 
many  of  the  acid  salts  of  the  metals. 

2.  Liberation  of  ammonia  gas  hy  the  action  of  an  aRali  or  aRaline 
salt  iifpon  an  ammonium  salt. — This  form  of  incompatibility  in  pre- 
scriptions is  not  very  common,  and  the  liberation  of  ammonia  gas  is 
often  hidden,  because  it  is  absorbed  by  the  liquid  ])resent  ;  but  if  an 
ammonium  salt  is  rubbed  in  a  mortar  with  a  strong  alkali,  like  so- 
dium or  potassium  hydroxide,  ammonia  gas  is  at  once  liberated. 

R  Ammon.  Chlor.  ,^ii 
Potass.  Bicarb,  .^iss 
Mist.  Glycyrrh.  Comp.  f  ^iii 

In  this  prescription  free  ammonia  gas  can  be  detected  by  tasting, 
although  the  odor  may  not  at  first  be  very  perceptible. 

3.  Explosive  compounds  produced  hj/  reducinf/  or  deo.ridizinff  agents, 
or  as  the  result  of  chemical  action. — Incompatibility  of  this  kind  is  a 
frequently  occurring  form  of  decomposition.  Permangaiiales,  chlor- 
ates, etc.,  are  deoxidized  by  glycerin,  syrup,  solutionsof  the  hypophos- 
phites  and  other  liquids  of  this  character,  as  in  the  following  pre- 
scription : 

R     Potass.  Permang.  388 
Syr.  Tolut. 
Aqmv  fifi  f^i 
74 
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Sometimes  detonating  chemical  compounds  are  produced  and  serious 
injury  may  occur.  The  following  prescription  looks  harmless,  but  one 
well  versed  in  chemical  knowledge  would  scent  danger  : 

B    lodi  .^il 

Lin.  Camph.  Comp.  (B.  P.) 

Lin.  Sapon.  Comp.  (B.  P. )  aa  f  ^  i 

Compound  camphor  liniment  of  the  British  PharmacopcEia  contains 
25  percent,  of  strong  solution  of  ammonia,  and  nitrogen  iodide  would 
be  found  on  the  filter.     This  is  a  powerful  explosive. 

The  following  list  may  be  of  service  in  this  connection  : 

Adrenaline. — Being  a  reducing  agent,  is  incompatible  with  all  reducible  sub- 
stances. 

Chromium  trioxide. — When  added  to  strong  alcohol,  glycerin,  ether,  or  volatile 
oils,  or  other  substances  that  may  be  easily  oxidized,  is  apt  to  cause  fire  or  ex- 
plosion. 

Glycerin. — When  rubbed  with  dry  oxidizing  agents,  as  potassium  permanganate, 
potassium  chlorate,  etc.,  is  apt  to  cause  an  explosion. 

Iodine  may  combine  with  oil  of  turpentine  with  sufficient  force  to  produce  an 
explosion. 

Nitric  acid. — When  mixed  with  strong  sulphuric  acid  and  glycerin  produces 
nitroglycerin,  a  powerful  explosive  ;  it  also  produces  explosive  compounds  with 
cotton,  or  other  forms  of  cellulose,  and  if  mixed,  when  concentrated,  with  silver 
or  mercuric  nitrate  and  concentrated  alcohol,  explosive  fulminate  will  be  formed. 

Sulphuric  acid. — When  mixed  with  chlorates  produces  an  explosion. 

4.  Reaction  between  strong  acids  and  alcoholic  solutions. — This  form 
of  incompatibility  is  not  rare,  and  it  is  sometimes  attended  with 
serious  results.  Strong  acids  react  upon  alcohol  producing  ethers  or 
esters  which  often  have  low  boiling  points  and  are  easily  volatilized. 
The  following  prescription  caused  much  trouble  : 

B     Tinct.  Nuc.  Vomicae  f  ^  i 

Acid.  Nitromur.  f  ^  ss 
Misce 

The  pharmacist's  assistant  mixed  the  liquids,  corked  the  bottle  se- 
curely, and  handed  it  to  the  messenger,  who  placed  the  bottle  in  his 
vest  pocket,  and,  mounting  his  horse,  galloped  away  toward  home. 
The  reaction  soon  set  in,  and  he  soon  became  conscious  that  all  was 
not  well,  for  the  liquid  wiis  running  out  of  the  bottle,  and  he  thought 
he  had  broken  the  latter  ;  he  returned  to  the  pharmacy  and  this  time 
the  assistant  used  a  stronger  bottle  and  a  rubber  cork,  which  wiis  tied 
down  securely.  On  his  arrival  at  home,  the  lady  who  was  to  take  a 
few  drops  of  the  mixture,  cut  the  string,  whereupon  the  accumulated 
gaseous  jiroducts  forced  the  cork  out  violently,  and  her  eye  was 
seriously  injured. 

5.  Reaction  of  esters  upon  tannin  or  similar  principles. — Prescriptions 
of  tlic  kind  shown  below  have  caused  nuicli  trouble  and  speculation  ; 
the  reaction  wliich  occurs  has  nevrr  been  satisfactorily  explained. 
The  nitrous  radical  in  the  spirit  of  nitrons  el  her  undoubtedly  slowly 
reacts  U|)on  the  tannin  in  the  tluidextract  of  uva  ui-si,  and  gas 
accumulates,  wliich,  if  confim'd,  results  in  exi)losion.  1  ustances  are  on 
record  where  pre.scrii)tions  containing  tluidextract  of  buchu  (alone), 
with  spirit  of  nitrous  ether,  have  jiroduced  an  explosive  mixture. 

H      Kxt.  Hiichn.  Fid.  f.^ii 

Kxt.  UvM-  I'rsiKld.  f  5iiiafl 
Spt.  /Etheri.s  Nitrosi  f.:^S8 
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Another  illustration  of  a  more  complex  character  is  apj)ended. 
This  liquid  exploded  violently  five  minutes  after  it  was  compounded. 

B     Quinin.ieSnlphat.  ^i 
Tinct.  Rhei 
Tinct.  Capsici 
Sp.  JEth.  Nitrosi 
Liq.  Arseni  et  Hydrarp.  lodidi 
Syr.  Ferri  lodidi  aa  f  5  i 
Spt.  Frumenti 
Aquse  aii  f  .5  ii 
Misce  fiat  solutio 

6.  Production  of  a  gas  having  a  disagreeable  odor. — This  form  of  in- 
compatibility is  occasionally  met  with.  The  disagreeable  feature  is 
one  which  woidd  not  be  likely  to  lead  to  a  repetition  of  the  offence, 
for  it  makes  a  profound  impression  upon  the  patient  and  physician. 

R     Quininae  Sulph.,  gr.  xl 
Sodii  Hyposulph.  .^i 
Acid.  Sulph.  Arom.  f^i 
Aqufe  q.  s.  ft.  f  3  iv 

The  acid  in  this  prescription  decomposed  the  sodium  thiowsulphate 
(hyposulphite),  hydrogen  sulphide  being  liberated  and  sulphur 
precipitated. 

7.  Liberation  of  gase&  due  to  chemical  combination  not  included  under 
the  preceding  heads. — Many  illustrations  of  this  kind  of  incompati- 
bility could  be  furnished,  but  the  following  will  show  two  forms  of 
decomposition  on  one  prescription  : 

B     Aqu?e  Hydrogenii  Diox.  f  .5ii 
Potass.  Permang.  gr.  xl 
Aquse  f  5  iv 

Oxygen  is  liberated,  both  ingredients  suffering  in  this  respect. 
Solution  of  hydrogen  dioxide  usually  contains  sufficient  free  acid  to 
effect  decomposition.  The  solution  will  be  decolorized  at  the  same 
time. 

The  following  illustrations  of  this  form  are  given  : 

Hydrochloric  acirf.^When  added  to  a  chlorate  liberates  chlorine  (see  Liquor 
Chlori  Compopitus  U.  S.  P.). 

Sohtfioyr  of  hydrogen  dioxide. — Reduces  potassium  permanganate  and  is  itself 
decomposed  ;  if  sulphuric  acid  is  present,  oxygen  is  freely  lilierated.  It  is  also 
decomposed  by  the  following,  yielding  oxygen  :  some  organic  substances,  man- 
ganese dioxide,  sodium  sulphate,  potassium  bromide,  potassium  chloride,  an<i 
charcoal. 

III.   Change   in    color Under   this   head   may  be   inchuUHi    the 

following  :  1.  Deoolorizution.  2.  Inky  compounds  resulting  from 
the  action  of  ferric  salts  u])on  substances  containing  tannin,  ll.  Col- 
ors changed  by  acids  or  alkalies.  4.  Colored  solutions  ])roduced  by 
chemical  combination  with  synthetic  substances.  5.  Colored  solu- 
tions produced  by  chemical  action  not  incliKlcd  under  the  preceding 
heads. 

1.  DecoJorization. — Decolorization  is  not  always  a  fault,  but  it  usu- 
ally indicates  chemical  decomposition.  In  the  c;i5e  of  iodine  prepara- 
tions intended  to  be  used  externally,  it  may  be  assumed  that  when 
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decolorization  results,  the  value  of  the  application  is  reduced  to 
"nil,"  as  shown  in  colorless  tincture  of  iodine,  which,  as  usually  pre 
pared,  has  been  shown  to  be  a  solution  of  ammonium  iodide  with 
other  salts.  The  solution  does  not  have  the  properties  of  a  solution 
of  iodine  in  alcohol.     The  following  prescription  illustrates  this  : 

R     lodi 

Sod.  Hyposulph.  aa  ^iiss 
Aquae  f  ^  iii 

Aq.  Ammon.  Fort,  f.^^ii 
Alcohol,  q.  s.  ft.  f  5iv 

An  instance  of  decolorization  may  be  cited  in  which  the  chemical 
action  which  results  forms. a  desirable  product.  If  equal  parts  of 
tincture  of  ferric  chloride  and  diluted  phosphoric  acid  are  mixed 
together,  the  liquid  should  be  clear  and  colorless  if  ofl&cial  liquids 
are  used.  This  is  due  to  the  formation  of  ferric  phosphate  which  is 
retained  in  solution. 

2.  Inky  compounds  resulting  from  the  action  of  ferric  salts  upon  sub- 
stances containing  tannin. — This  form  of  incompatibility  is  not  of 
such  frequent  occurrence  as  formerly.  Physicians  are,  as  a  rule, 
careful  to  avoid  such  combinations.  The  following  prescription  is 
one  of  the  usual  type  : 

B     Tinct.  Ferri.  Chloridi  f.^ii 
Tinct.  Cinchon.  Comp.  f  ^ii 
Tinct.  Gentianaj  Comp.  q.  s.  ad  f  5  iv 

Tannic  acid  produces  a  dark  blue-black  color  with  solutions  of  most  ferric  salts, 
the  depth  of  color  depending  upon  the  degree  of  concentration.  The  color  of  a 
solution  of  ferric  phosphate  is  not  changed  by  tannic  acid.     With  ferroas  salts,  if 

Eure,  a  white,  gelatinoas  precipitate  i.s  first  produced,  which  rapidly  becomes 
lue  through  oxidation  to  ferric.     Usually,  the  ferric  salt  is  present,  and  a  blue 
colored  precipitate  is  produced  at  once. 

Gambir  {cntfclm),  kino,  krameria,  oak  hark,  and  other  drugs  containing  a  large 
percentage  of  tannic  acid  may  be  expected  to  produce  reactions  similar  to  tannic 
acid. 

3.  Colors  changed  by  acids  or  alkalies. — Surprises  are  sometimes 
experienced  when  liquids  containing  coloring  matters  from  the  animal 
or  vegetable  kingdoms  are  brought  into  contact  with  acids  or  alkalies. 
Compound  tincture  of  cardamom  contains  cochineal,  and  when  this  is 
u.sed  in  prescriptions  containing  alkalies,  the  color  is  deepened.  The 
following  prescrij)tion  caused  some  surprise  when  a  green  color  was 
produced  instead  of  a  red,  due  to  the  action  of  the  alkaline  salts  upon 
the  coloring  matter  in  the  infusion  of  rose  : 

R     Magnes.  Carb.  .^i 
Magnes.  Suljih.  .^i 
Glycerini  f  .^s-s 
InfuH.  Rosjc  Acidi  ad  f^viii 

Thes(^  color  changes,  as  a  rule,  are  harmless,  but  the  pharmacist 
often  lias  much  difTiculty  in  satisfying  patients  that  the  changes  are 
due  to  causes  which  are  natural. 

4.  Colored  solutions  produced  by  chemical  combination  loith  synthetic 
Hubstanr/'s. — This  is  a  frequent  form  of  coloration,  and  the  cause  is 
u.sually  difficult  to  explain,  ;us  the  synthetic  bodies  are  often  complex 
in  composition  ;  in  fact,  so  much  complaint  has  been  heard  about 
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some  of  the  color  changes,  when  these  are  in  solution,  that  many  i)hy- 
siciaus  prefer  to  always  give  them  in  substance.  The  following  pre- 
scription has  been  the  subject  of  much  comment : 

li     Antipyrinse  ,^ii 
Spt.  ^th.  Nit.  f^iv 
Syrupi  ad  f  5  iv. 

The  green  color  produced  is  due  to  the  formation  of  iso-nitroso- 
antipyrine.  Experiments  seem  to  show  that  the  change  does  not 
produce  poisonous  compounds. 

The  following  list  shows  some  of  these  color  changes  : 

Aceianilide. — In  solution  with  spirit  of  nitrous  ether  produces  a  yellow  color, 
changing  to  red  in  time.     With  tincture  of  ferric  chloride  a  red  color  develops. 

Antipyrine. — In  solution  with  ferric  chloride  a  red  color  is  developed. 

Resorcinol. — Solutions  of  resorcinol  are  colored  violet  by  ferric  chloride  and  by 
chlorinated  lime  or  soda,  the  latter  changing  to  yellow.  Spirit  of  nitrous  ether 
produces  a  dark  red  color. 

Phenyl  salicylate  in  alcoholic  solution  produces  a  violet  color  with  ferric  chloride 
if  the  latter  is  in  dilute  solution. 

5.  Colored  solutions  produced  by  chemical  action  not  included  under  the 
preceding  heads. — Prescriptions  containing  guaiac  in  solution,  when 
brought  into  contact  with  oxidizing  agents  like  nitric  acid,  spirit  of 
nitrous  ether,  etc.,  are  colored  blue,  or  bluish  green.  The  following 
prescription  for  rheumatism  furnishes  a  good  example  : 

B     Potass.  Nit.  TfV 

Vin.  Colch.  Rad.  f.t^v 
Spt.  ^:th.  Nit.  f.^ii 
Tr.  Guaiaci  f  ,^  iii 
01.  Gaultheriaj  f  .^ss 
Aquae  q.  s.  ad  f  5  viii 

Prescriptions  containing  salicylates  with  ferric  salts  always  have  a 
red  color  : 

K     Sodii  Salicylat.  5SS 
Glycerini  f  5i 
Ql.  Gaultherife  n\_,xx 
Tr.  Ferri  Chloridi  f  5SS 
Spt.  Ammon.  Aromat.  f^ii 

The  following  list  shows  some  of  the  more  common  color  changes  : 

Hydrochloric  acid  produces  with  an  alcoholic  solution  of  myrrh  a  red  to  violet 
color. 

Salicylic  acid  and  salicylates,  including  oil  of  wintergreen,  produce  with  ferric 
salts  in  solution  a  deep  blue  to  violet  red  color. 

Aloes  or  aloin,  in  solution,  is  colored  almost  black  with  ferric  chloride  and  red 
with  spirit  of  nitrous  ether,  the  intensity  of  color  depending  upon  the  degree  of 
concentration. 

Starch. — Starch  paste  is  colored  blue  by  free  iodine,  the  depth  of  color  depend- 
ing upon  the  concentration.  This  color  is  dissipated  by  heat,  but  returns  upon 
cooling. 

Soluiioii  of  hydrogen  dio.iide  and  phenol  darkens  within  a  few  hours,  the  pheno' 
being  oxidized. 

Creosote  in  alcoholic  solution  i)rodnces  a  bluish  green  color  with  ferric  chloride  in 
alcoholic  solution. 

Gtiaiacol  causes  a  similar  color  cliange  with  ferric  chloride  (see  Creosote). 

Guaiac. — The  addition  of  oxidizing  substances  to  an  alcoholic  solution  of  fresh 
guaiac  resin  will  rapidly  develop  a  bhie  color,  changing  to  green  and  red  ;  nitric 
acid,  chromium  trioxide,  chlorine,  potassium  ferricyanide,  potaK-^inm  j^ennanga- 
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nate,  ferric  chloride,  gold  chloride,  spirit  of  nitrous  ether  and  others,  will  produce 
this  effect.     ^lucilage  of  acacia  also  develops  a  blue  color. 

IV.  Decomposition  caused    by  chemical  action  producing  heat. 

When  eitlier  iodine  or  bromine  is  added  to  some  of  the  volatile 

oils,  violejit  reaction,  accompanied  by  heat,  ensues ;  indeed,  this  fact 
ivds  been  used  to  detect  adulterations,  or  prove  the  purity  of  some  of 
the  oils.  The  following  prescription  shows  the  effects  of  iodine  on 
oil  of  turpentine. 

B     lodi  5  Gm. 

Alcohol  15  Cc. 

01.  Terebinth  100  Cc. 

If  the  iodine  is  added  to  oil  of  turpentine,  violent  reaction  occurs  ; 
if,  however,  it  be  dissolved  in  the  alcohol,  the  solution  slowly  added 
to  the  oil,  and  the  liquid  cooled  occasionally,  the  reaction  is  mod- 
erated. 

V.  Immiscible  liquids  formed  by  reaction  between  chemical 
substances. — This  form  is  not  common.  The  following  prescription 
is  interesting  on  this  account : 

R     Potassii  Bromid. 

Chloral.  Hydrat.  aa  .^v 
Elixir  Calisayte  f  3iv 

A  colorless  layer  made  its  appearance  on  the  surface  after  standing 
a  short  time.  Prof.  Markoe  determined  that  this  colorless  layer  in 
prescriptions  liaving  j)otassium  bromide  and  hydrated  chloral  in  con- 
centrated solutions  in  the  presence  of  alcohol  is  due  to  the  formation 
of  chloral  alcoholate.  If  the  bottle  is  not  shaken  before  taking,  an 
overdose  of  tlie  alcoholate  may  be  swallowed,  and,  though  not  poi- 
sonous, it  is  quite  irritating  in  its  action. 

PHYSICAL    INCOMPATIBILITY  OCCURRING    IN    LIQUIDS 

Physical  incompatibility  may  be  defined  as  the  condition  arising 
from  tlie  admixture  of  pharmaceutical  preparations  which  results  in 
the,  phf/fiiral  dissociation  of  one  or  more  constituents.  It  differs  from 
diomical  incompatibility  by  the  absence  of  chemical  action,  and  is 
often  produced  by  adding  one  li<iuid  or  substance  to  another,  wliich 
results  in  tlie  precipitation  of  solid  mattei-or  tlu'  separation  of  a  por- 
tion of  liquid  ;  henc-e  the  solubilitii's  of  substaiici^s  in  liquids  and  the 
relative  solul)ilities  of  various  li(|uids  with  one  another  determine  to 
a  very  great  extent  the  condition  of  physical  incomi)atibility. 

One  important  consideration  tliat  must  be  kept  in  view  upon  the 
geneial  subject  is  whether  the  separated  matter  is  active,  or  impoiiant, 
or  wlictlwr  it  is  inert. 

r/iifsieal  incompatibility  resulting  in  the  sepanifioii  of  active  or  impoHant 
constituents. 

This  condition  is  one  whicli  usually  demands  skilful  treatment.  It 
is  seen  most  IVe(|uentiy  in  the  ])i-ecipitMt  ion  ])r(>(lue«'d  by  mixing 
r(!sinons  tinctures  or  oily  Ii(|uids  with  ;u|ueous  licjuids,  oi-  alcoholic 
.solutions  containing  volatile  oils,  chloi-ol'orm,  ether,  or  similar  sub- 
stances with  a(|ueous  licpiids,  or  by  tin?  addition  of  acids  to  solutions 
containing  (juinine  with  a  ])reparation  of  licorice.  Tlie  addition  of 
acacia,  so  lus  to  form  an  emulsion  with  the  resinous  tincture  and  the 
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aqueous  liquid,  is  necessary  in  the  first  case,  and  will  be  considered 
under  the  head  of  emulsions.  Aqueous  liquids  mixed  with  alcoholic 
solutions  containing  volatile  oils  can  usually  be  made  transparent  by 
filtering  them  through  an  absorbent  powder  like  magnesium  carbo- 
nate, as  in  the  case  of  the  medicated  waters  or  elixirs.  A  frequent 
source  of  doubt  arises  in  the  case  of  prescriptions  like  the  following  : 

For  Willie. 

B     Quininse  Sulph.  gr.  xxx 
Acid.  Sulph.  Dil.  q.  s. 
Fluidextract.  Glycyrrh.  f^ii 
Syrupi,  f  3  iv 
Sig. — Give  a  tea.spoonful  three  times  a  day. 

The  indications  are  clear  that  this  is  a  quinine  mixture  intended 
for  a  child,  and  that  the  prescriber  has  directed  the  fluidextract  of 
licorice  with  the  view  of  making  it  more  palatable.  The  habit 
of  ordering  acid  in  connection  with  quinine  clings  to  him  still,  and  in 
all  probability  he  is  not  aware  of  the  fact  that  the  sweet  principle  of 
licorice,  (glycyrrhizin),  is  precipitated  by  the  acid,  so  that  the  object 
of  using  the  preparation  of  licorice  is  entirely  defeated  by  the  addi- 
tion of  the  acid.  Solutions  of  quinine  should  be  administered  either 
as  transparent  liquids  when  the  presence  of  acid  is  relied  upon  to 
effect  the  solution,  or  as  mixtures  with  syrups  or  with  thick  licjuids 
containing  licorice  ;  in  ,the  lattei-  case  the  olyect  is  to  prevent  solu- 
tion as  much  as  possilile,  and  frequently  a  trace  of  solution  of  potas- 
sium hydroxide  is  added,  with  this  end  in  view, — the  principle  being, 
that  the  smaller  the  quantity  of  dissolved  quinine  present  in  the 
liquid  the  less  bitter  will  be  the  taste.  The  mixture  should  be  thor- 
oughly shaken  before  administration. 

Physical  mcompatibiliiy  resulting  in  the  separation  of  inert  constituents. 

This  condition  is  most  freciuently  seen  when  fluidextracts  are  di- 
luted with  liquids  which  diller  in  composition  from  those  used  in 
making  the  fluidextract,  such  as  alcohol,  diluted  alcohol,  syrup, 
aqueous  liquids,  etc.  The  gummy,  albuminous,  resinous,  or  muci- 
laginous constituents  are  often  thrown  out  of  solution.  After  proving 
that  the  precipitate  is  inert,  the  remedy  is  simple  in  such  cases,  and 
filtration  is  all  that  is  necessary. 

With  the  object  of  classifying  the  different  forms,  the  subject  may 
be  considered  under  the  following  heads  :  Physical  incompatibility 
which  results  in  I.  Precipitation.  11.  Immiscibility.  III.  Incom- 
plete solution.  IV.  Gelatinization.  V.  Cloudincvss  due  to  the  sepa- 
ration of  volatile  oil  from  its  solution  in  aqueous  liquids. 

I.  Precipitation. — Tender  this  head  will  be  considered  :  1.  The 
separation  of  a  precipitate  due  to  difference  in  menstrua.  2.  The 
separation  of  a  precipitate  due  to  difference  in  solvents. 

1.  The  separation  of  a  precipitaie  due  to  difference  in  men,<itrua. — This 
is  a  very  frequent  form  of  physical  incom]iatibility.  Frequently  the 
dispenser  will  be  reciuired,  in  compounding  prescriptions,  to  mix  two 
or  more  galenical  preparations  which  have  Ihmmi  made  by  extracting 
drugs  with  alcoholic  menstrua,  but  the  strength  of  the  alcohol  has 
net  been  the  same  in  each.  In  most  instances  some  constituents  will 
be  precipitated,  owing  to  their  insolubility  in  the  alcoholic  liipiid 
formed  by  the  mixture  of  the  combined  liijuids.    The  precipitate  may 
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consist  of  active  substances,  and  its  character  must  determine  the 
course  taken  by  the  dispenser  in  attempting  to  correct  the  incompati- 
bility. Freciuently  the  adding  of  small  amounts  of  glycerin  or  syrup 
will  prevent  precipitation  or  dissolve  a  precipitate  which  may  have 
formed  ;  or,  on  the  other  hand,  the  use  of  mucilage  of  acacia  or  some 
binding  agent  maj"  be  indicated  to  uniformly  suspend  the  separated 
matter. 

The  following  examples  may  serve  to  illustrate  this  form  : 

R     Tinct.  Cannabis  Iml. 

Tinct.  Aurantii  Amar.  aa  f  5i 
Tinct.  Rhei  f  3  ii 
Misce 

In  this  case  it  will  be  most  satisfactory  to  use  some  acacia  to  make 
a  homogeneous  mixture,  because  the  resinous  matter  from  the  tincture 
of  cannabis  indica  is  active. 

R     Tinct.  Nuc.  Vomicse,  f  5  ss 
Inf.  Gentianse  Comp.  f  3  iiss 
Tinct.  Cinchonse  Comp.  f  3  ill 

In  this  case  the  precipitate  is  composed  of  inert  constituents,  mainly 
gummy  and  mucilaginous  substances,  which  may  be  filtered  out. 

2,  Separation  of  a  precipitate  due  to  difference  in  solvents. — This  form 
furnishes  constant  annoyance  to  the  pharmacist.  The  following  pre- 
scription affords  a  good  type  : 

R     Magnes.  Sulph.  3i 
Tinct.  Zingib.  f  3i 
Tinct.  Aurantii  Dulc.  £51 
Aqua3  Menth.  Pip.  f  5ii 

Magnesium  sulphate  will  dissolve  in  peppermint  water,  and  if  the 
solution  be  poured  into  a  bottle  and  the  tinctures  then  added,  a  mass 
of  crystals  of  magnesium  sulphate  will  separate,  due  to  theii'  insolu- 
bility in  alcoholic  liquids.  The  prescription  is  really  unfit  for  ad- 
ministration. 

Mucilage  of  Acacia. — If  alcohol  or  alcoholic  solutions  be  added  to  this  mucilage, 
the  acacia,  being  insoluble,  will  be  precipitated.  Dilution  with  water,  of  either 
the  mucilage  or  the  alcohol,  will  prevent  precipitation. 

Alcohol. — Albumin,  acacia  (as  has  already  been  mentioned),  and  many  chemical 
salts,  in  aqueous  solutions,  are  precipitateil  Ijy  the  addition  of  alcohol  or  alcoholic 
preparations,  owing  to  their  insolubility  in  hydro-alcoholic  solution. 

Water. — When  alcohol  has  been  used  as  the  solvent  for  many  sul)stances,  such 
as  free  alkaloids,  glucosides,  neutral  or  bitter  principles,  sjdicylic  or  lienzoic  acifls, 
vfdatile  oils,  resins,  oleoresins,  balsams,  or  caTupbors,  tlic  a<Iditi<)n  of  water  or 
a<|UC(iuM  lif|uids  io  the  alcoholic  solutions  will  cause  cr)niplc1c  or  j)artial  separation 
of  the  di.ssolved  substances,  owing  to  their  in.solubiIity  in  hydro-alcoholic  liquids  ; 
the  amount  of  separation  depending  upon  the  degree  of  dilution. 

II.  Immiscibility. — It  is  impossible  to  ox]>oct  jihysicians  to  always 
rennMnlMT  the  jjhysical  characters  of  all  solids  and  liciuids  that  they 
desire  to  ns<'  in  presciiptioiis,  and  the  i)harniacist  is  re])oatc<lly  called 
upon  to  harmonize  discoi'dant  elements.  Wiien  the  intention  of  tlie 
prescriber  can  be  fathomed,  or  when  he  can  be  consulted,  a  way  out 
of  the  difficulty  can  generally  be  devised.  No  general  plan  can  be 
laid  down  to  nuet  all  conditions.  Often  the  addition  of  a  little  alco- 
hol, glycerin,  or  water  will  siiffice  ;  sometimes  a  bin«liug  agent  like 
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acacia  must  be  used  ;  in  every  case  where  any  important  change  is 
necessary  the  physician  should  be  notified,  and  the  dose  altered  to 
suit  the  case.  The  following  metric  prescription  affords  an  illustra- 
tion of  a  gross  fault : 

R     Bromofonni  2 

Syrupi  20 

Aq.  Foeniculi  40 

In  this  case  sufficient  alcohol  should  be  used  to  replace  a  portion 
of  the  water,  or  a  better  plan  would  be  emulsifi cation  with  mucilage 
of  tragacanth  and  a  little  oil  of  almond. 

III.  Incomplete  Solution. — Probably  no  form  of  incompatibility 
occurs  more  freifuently  than  this,  and  the  problem  that  at  once  pre- 
sents itself  is,  shall  the  prescription  be  filtered,  some  addition  made, 
or  dispensed  with  a  "shake  label'"?  This  question  is  considered 
upon  page  1151,  under  the  paragraph,  ''"V\lien  to  filter."  The  fol- 
lowing prescription  furnishes  a  good  example  : 

K     Ferri  Phosph.  ^  iss 
Quininse  Sulph.  ^i 
Strychninge  gr.  i 
Acid.  Phos.  Dil.  f^iii 
Syr.  Aurantii  f  5  ii 
Spt.  Frumenti  q.  s.  ad  f  5  vi 

Official  ferric  phosphate,  while  soluble  in  aqueous  liquids,  cannot 
be  dissolved  in  alcohol,  and  whisky  usually  contains  sufficient  of  the 
latter  to  prevent  the  complete  solution  of  all  of  the  solid  ingredients  in 
this  i^rescription. 

IV.  Gelatinization. — This  form  of  incompatibility  is  not  rare,  and 
very  often  annoys  the  dispenser.  Mucilage  of  acacia  is  frequently 
used  to  obtund  the  taste  of  saline  substances,  but  when  used  in  com- 
bination with  a  number  of  solutions  it  forms  gelatinous  liquids.  It 
ha.s  been  shown  that  gelatinization  sometimes  occurs  in  prescriptions 
containing  galenical  preparations,  due  to  the  presence  of  an  enzyme, 
as  in  the  ca.se  of  tincture  of  kino  (see  page  355).  In  these  cases  the 
gelatinization  occurs  only  after  the  prescription  has  been  compounded 
several  days,  and  the  patient  may  return  the  prescription  with  the 
statement  that  the  liquid  cannot  be  poured  out  of  the  bottle.  The 
following  prescription  illustrates  the  action  of  sodium  borate  on 
mucilage  of  acacia : 

R     Sodii  Brom.  ,^ii 
Sodii  Borat.  ,:^iii 
Muc.  Acacise  f  5  ii 
Aq.  Camph.  f  si 
Aquae  q.  s.  ft.  f^viii. 

Further  illustrations  are  appended. 

Acacia. — The  mucilage  is  gelatinized  by  the  nohition  and  tincture  of  ferric  chlor 
ride,  solutions  of  ferric  sulphate,  t'errii'  pubsulphate,  and  iron  and  animoniuu^ 
acetate,  if  they  are  added  in  concentrated  form.  A  saturated  solution  of  sodium 
borate,  and  solution  of  lead  subacetatc  likewise  produce  gelatinization.  If  the 
mucilage  be  diluted  with  several  VDluines  of  water  or  the  addition  of  small 
amounts  of  glycerin  or  syrup,  gelatinization  may  in  most  instances  be  prevented. 

V.  Cloudiness  due  to  the  separation  of  volatile  oil  from  its 
solution  in  aqueous  liquids. — Under  this  head  is  included  a  form  of 
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incompatibility  which  is  often  seen.  The  lack  of  transparency  in  liquid 
prescriptions  may  be  due  to  the  separation  of  very  slight  precipitates 
of  various  kinds.  These  are  considered  in  the  previous  pages,  but 
cloudinCvSS  is  often  due  to  the  separation  of  a  volatile  oil  or  allied 
product  from  an  aromatic  or  medicated  water,  when  a  very  soluble 
salt  is  dissolved  in  such  waters  in  sutficieut  rpiantity.  It  must  be  re- 
membered that  medicated  waters  are  intended  to  be  saturated  solu- 
tions of  oils  or  allied  products  in  water.  The  following  prescription 
illustrates  this  : 

R     Potassii  Brom.  ^iv 
Aq.  Menth.  Pip.  f5i 
M.  ft.  solutio 

There  would  be  no  objection  in  cases  of  this  kind  to  using  half  the 
quantity  of  the  medicated  water  and  diluting  it  with  an  equal  volume 
of  water,  as  it  is  very  difficult  to  '^filter  out  the  cloudiness." 

INCOMPATIBILITY  IN  SOLIDS 

This  subject  has  not  been  considered  in  the  previous  editions  of 
this  work  under  a  separate  head,  but  inasmuch  as  there  are  many 
forms  of  incompatibility  in  solid  pharmaceutical  preparations  in 
which  the  j^roblems  are  similar  to  those  occurring  in  liquids,  and  as 
the  chaptei-s  on  solid  extemporaneous  preparations  immediately  follow 
this,  it  was  believed  that  the  subject  should  be  inserted  here. 

Incompatibility  will  be  considered  as  occurring  in  various  forms  in 
powders,  troches,  capsules,  pills,  suppositories,  cerates,  ointments, 
and  plasters. 

CHEMICAL   INCOMPATIBILITY   IN   SOLID   PREPARATIONS 

This  subject  will  be  treated  under  the  following  sub-divisions  : 
I.  Chemical  decomposition  producing  insoluble  compounds.  II.  Evo- 
lution of  a  gas.  III.  Development  of  a  change  in  color.  IV.  IMixtures 
of  solids  apt  to  explode  during  trituration.  V.  Liberation  of  water 
of  crystallization  due  to  chemical  action. 

I.  Chemical  decomposition  producing  insoluble  compounds. — 
In  powders  this  form  rarely  causes  trouble  for  the  pharmacist. 
Owing  to  the  substances  being  in  a  dry  condition,  chemical  action  is 
limited.  In  troches  and  pills  there  may  be  ca.ses  in  which  insoluble 
compounds  are  produ<'efl,  as  the  li(|uids  necessary  to  form  a  mass  may 
be  in  suthcient  quantity  to  facilitate  chemical  decomposition.  In 
suppositories,  cerates,  and  ointments,  the  production  of  insoluble 
compounds  due  to  chemical  action  is  often  in  evidence.  Judgment, 
skill,  and  experience  should  be  used  by  the  compounder  to  avert 
bad  results  ;  by  enveloping  separately  the  active  agents  in  a  small 
portion  of  the  fatty  vehicle  and  inc<trporating  this  with  the  rest  of 
the  ingredients,  good  results  may  be  attained. 

li     Irhthyolis,  .^i 

Morpli.  Siilpli.  pr.  xii 
Ac.  Taniiici  3  ii 
01.  Theohroinatis  .^Lss 
Fiat.  Hupp<),'<.  No.  xxiv 

If  moulded  suppositories  are  made  there  is  danger,  in  heating  the 
maKK,  of  throwing  out  an  insoluble  compound.     They  can,  however, 
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be  made  by  a  cold  process  by  hand,  by  rubbing  the  ichthyol  and 
tannic  acid  separately  with  a  portion  of  the  vehicle  and  mixing  this 
with  the  other  ingredients. 

II.  Evolution  of  a  Gas. — In  preparing  powders  where  there  is  a 
liability  of  gas  being  evolved,  as  in  the  elfervescent  powders,  care 
should  be  taken  to  dry  the  ingredients  thoroughly  and  prevent  access 
of  moisture  by  using  waxed  paper  for  each  powder.  Ammonium 
salts  should  not  be  rubbed  with  alkaline  salts,  or  a  portion  of  am- 
monia gas  will  be  evolved.  In  preparing  capsules  or  pills,  liberation 
of  carbon  dioxide  may  be  illustrated  by  the  following  prescription  : 

H     Sodii  Bicarb. 

Hydrarg.  Chlor.  Mit.,  aa  gr.  v 
Ext.  Rham.  Pursh.  gr.  xv 
Aloes  Pulv.  gr.  iv 
Ft.  pil.  No.  X 

The  acid  resins  in  the  extract  will  react  on  the  sodium  bicarbonate, 
and  cause  an  evolution  of  gas  with  subsequent  swelling  of  the  jjills. 

In  suppositories,  an  illustration  is  afforded  in  the  preparation  of 
glycerin  suppositories.  If  the  mass  is  not  heated  gently  to  prevent 
the  escape  of  carbon  dioxide  produced  by  the  reaction  between  the 
stearic  acid  and  sodium  carbonate,  the  suppositories  will  be  opaque 
instead  of  translucent.  In  cerates  and  ointments  an  example  is  fur- 
nished by  citrine  ointment,  where,  if  the  ointment  is  cooled  before 
the  reaction  is  completed,  a  porous,  spongy  product  results. 

III.  Development  of  a  change  in  color. — Probably  the  most  fre- 
quent instance  of  this  form,  occurring  in  powders,  pills,  and  cap- 
sules, is  that  of  the  change  in  color  of  calomel  when  mixed  with  alka- 
line salts  and  other  bodies.  A  poition  of  the  calomel  is  reduced  to 
metallic  mercury,  which  causes  a  darkening.  In  ointments,  when 
potassium  iodide  is  prescribed  in  combination  with  acids  or  acid  salts, 
discoloration  is  due  to  the  partial  decomposition  of  the  potassium 
iodide  with  liberation  of  iodine.  Rancid  lard,  when  used  as  a  vehicle, 
will  often  cause  slight  decomposition  of  the  potassium  iodide  and  a 
change  in  color.  The  process  for  the  official  ointment  of  i)ota.ssium 
iodide  guards  against  darkening  by  using  a  small  quantity  of  potas- 
sium carbonate.  Unprotected  steel  spatulas  should  not  be  u.sed 
in  preparing  ointments  containing  tannic  acid,  owing  to  the  danger 
of  producing  a  darkening  in  color  in  the  product  due  to  the  formation 
of  the  inky  ferric  tannate.  Steel  spatulas  should  not  be  used  with 
ointments  which  contain  acids  like  citrine  ointment  or  with  any  sub- 
stance which  acts  upon  iron,  like  iodine.  The  following  prescription 
shows  the  reducing  action  of  a  hypophosphite  upon  a  sidt  of  bismuth 
with  the  production  of  a  yellow  color,  passing  to  brown  and  then  to 
black,  the  reaction  occurring  in  the  presence  of  moisture,  which  is 
almost  always  present  in  the  hy})oi)hos])hites  : 

B      Bisiiiuthi  Subnit.  ^  i 

Pota«s.  Ilypophoaph.  38S 
Pepsin  a*,  ^  i 
M.  tiat  chart.  No.  xii 

Yellow  Mercuric  Oxide. — ^The  ointment  darkens  if  kept  for  some  time,  due  to  re- 
duction to  other  oxides  or  metallic  mercury.  Reducing  agents  rubbed  with  it 
will  also  produce  tliis  effect. 
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Red  Mircuric  Oxide. — Its  incompatibilities  in  the  ointment  are  similiar  to  those 
of  the  yellow  oxide 

Pota.'^sium  hi/pophosphites  and  other  hypophosphites  when  rubbed  with  calomel 
cause  it  to  turn  dark  at  once  from  reduction  to  metallic  mercury.  Calomel  is  also 
said  to  be  recluced  in  the  presence  of  moisture  by  cocaine,  pilocarpine,  antipyrine 
(especially  in  the  presence  of  sugar) ,  cane  sugar,  and  milk  sugar.  It  has  been  sug- 
gested that  some  mercuric  chloride  is  formed. 

IV.  Mixtures  of  Solids  apt  to  explode  during  trituration. — Many 
illustratious  can  be  given  of  this  kind  of  incompatibility.  Tlie  tritu- 
ration of  substances,  wliich  readily  part  with  oxygen,  with  reducing 
agents  constitutes  the  most  frequent  cause  of  trouble,  and  serious 
accidents  have  occurred.  In  the  compounding  of  powders,  capsules, 
troches,  and  pills,  especial  watchfulness  is  necessary.  Illustrations 
are  appended  : 

R     Potass.  Chlor. 

Ac.  Tannici,  ua  ,^ii 
Ft.  chart.  No.  iv 

R     Sulph.  Prsecip.  ^  i 
Argent.  Oxidi  gr.  xii 
Ft.  chart.  No.  xii 

R     Argent.  Nit.  gr.  xii 
Creosoti  gtt.  xxiv 
Ft.  pil.  No.  xxiv 

Explosion  can  sometimes  be  avoided  or  postponed  by  powdering 
each  ingredient  separately  and  mingling  carefully  the  powders  upon 
a  piece  of  paper,  but  the  dispenser,  by  this  method,  runs  even  a 
greater  risk  through  exi)losion  taking  place  at  the  house  of  the 
patient.     The  safe  plan  is  to  decline  to  compound  such  mixtures. 

The  following  illustrates  some  dangerous  combinations  : 

Chloraiea. — When  triturated  or  heated  with  the  following  substances  may  cause 
an  explosion  :  sulphur,  tannic  acid,  sulphides,  sulphites,  cyanides,  hyposulphites, 
hypophosphites,  nitrites,  iodine,  phenol,  charcoal,  sugar,  honey,  glycerin,  and 
many  other  oxidizable  substances. 

FotasKiiim  n^anide,  when  rubbed  with  potassium  nitrate  or  chlorate,  is  apt  to 
produce  a  violent  explosion. 

Potassium  nilrate  produces  readily  oxidizable  compoimd.s,  which  may  explode, 
if  mixed  with  sulphur,  charcoal,  phosphorus,  sugar,  or  sulphides. 

Pofnssiiun  Pennanmnutte. — When  triturated  with  readily  oxitlizable  substances, 
as  sulphur,  the  hypophosphites,  charcoal,  sugar,  glycerin,  etc.,  is  apt  to  occasion  an 
explosion. 

Silrer  nitrate,  with  many  organic  substances,  as  glucose,  aromatic  oils,  tartrate, 
creosote,  etc.,  ia  oxidized,  being  changed  to  metallic  silver,  oftentimes  with  explo- 
sive violence. 

Silver  oxide  produces  an  explosive  mixture  with  many  substances,  as  sulphur, 
tannic  acid,  creosot<>,  and  many  organic  substances. 

V.  Liberation  of  water  of  crystallization  due  to  chemical  action. 

— The  development  of  moislun'  duiing  llie  i)re])aration  of  powders, 
capsules,  and  ])ills,  due  to  the  liberation  of  water  of  crystalli/at  ion  in 
one  or  more  of  tli<'.  ingredients,  is  often  an  annoying  form  of  incom- 
patibility.    The  following  prescrii)tion  is  given  as  an  illustration  : 

R     Lithii  Citrat.  gr.  xxx 
8odii  Phosph.  :^  i 
Ft.  chart.  No.  x 

When  these  salts  are  reduced  to  powder,  a  portion  of  the  water  of 
crystallization  in  the  sodium   ])hosphatc  is  liberated,  lithium  phos- 


INCOMPATIBILITY  1181 

phate  and  sodium  citrate  being  formed  as  a  result  of  the  i)artial 
decomposition. 

PHYSICAL    INCOMPATIBILITY   OCCURRING    IN    SOLIDS 

Physical  incompatibility  in  solid  preparations  may  be  defined  as 
the  condition  arising  from  the  admixture  of  medicinal  substances  in 
prescrii^tionSj  which  makes  the  product  unfit  or  unsuited  for  adminis- 
tration in  the  form  prescribed  by  the  physician.  Much  annoyance  is 
often  experienced  by  the  i)harmacist,  caused  by  the  ignorance  of  the 
physician  as  to  the  physical  properties  of  the  substances  prescribed. 
Since  the  introduction  of  the  flood  of  synthetics,  the  exploiters  of 
many  of  the  new  products,  recognizing  the  condition,  issue  descrip- 
tive circulars  or  pamphlets  explaining  the  best  methods  of  dispensing 
their  wares.  Judgment,  skill,  knowledge,  and  experience  must  all 
be  brought  into  use  to  successfully  cope  with  these.  It  is  needless  to 
say  that  some  prescriptions  must  be  returned  to  the  physician  for 
modification,  but  the  fully  equipped  pharmacist  may  often  find  a 
means  of  overcoming  "the  difficulties.  It  will  be  impossible  to  indi- 
cate here  more  than  the  most  frequent  forms.  They  will  be  consid- 
ered under  the  following  heads  :  I.  Development  of  excessive  moist- 
ure. II.  Combinations  resulting  in  products  of  a  consistence  unfitted 
for  dispensing  in  the  form  prescribed.  III.  Immiscibility.  IV.  Lack 
of  desired  adhesiveness, 

I.  Development  of  excessive  moisture. — This  form  is  very  an- 
noying when  powders  are  to  be  compounded,  especially  when  the 
amount  of  developed  moisture  is  so  great  as  to  make  nearly  liquid 
products,  as  in  the  combination  of  hydrated  chloral  and  camphor. 
When  the  jjowders  are  merely  damp  they  can  be  folded  in  waxed 
paper.  Sometimes  inert  absorbent  powders  may  be  incorporated  so 
as  to  permit  the  dispensing  of  the  product.  It  is  better,  however, 
for  tlie  physician  to  avoid  complications  by  directing  the  offending 
ingredient  to  be  dispensed  separately.  The  liberation  of  water  of 
crystallization  has  been  considered  on  page  1180.  In  making  pills 
and  capsules  the  development  of  excessive  moisture  can  usually  be 
offset  by  the  addition  of  a  "filler"  of  inert  absorbent  powder.  This 
can  also  be  done  occasionally  in  the  case  of  powders.     Illustration  : 

R     Phenacetin.  gr.  xv 
Camphorse  gr.  v 
Phenyl.  Salicyl.  gr.  xv 
Ft.  chart.  No.  x 

Illustrations  of  combinations  to  be  avoided  : 

Acetamlide. — When  triturated  with  phenol,  resorcinol,  or  thymol,  a  liquid  or 
wet  mass  is  produced  ;  with  hydrated  chloral  only  dampness  occurs. 

Antipi/rine,  triturated  with  crystals  of  phenol,  produces  a  liquid  which  is  odor- 
less and  is  known  as  phenopyrin  ;  when  rubbed  with  hydrat<>d  chloral,  they  form 
a  liquid.  A  moist  mass  or  a  liquid  (depending  upon  conditions)  results  from  its 
trituration  with  sodium  salicylate.  A  liquid  results  from  its  trituration  with  the 
following  :  acetanilide,  pyrogallol,  resorcinol,  thymol,  or  ethyl  carbamate. 

Betanaphtlinl  ])roduces  a  damp  powder  or  mass  or  a  liquid  when  triturated  with 
antipyrine,  camphor,  phenol,  e.xaigin,  menthol,  or  ethyl  carbamate. 

Camphor,  vieiitluil,  n'snrcixol,  and  phrni/l  salici/laU'  (mlol) ,  when  rubbed  with 
each  other  in  about  ccjual  proportions,  or  when  mixed  with  about  equal  weights 
of  pheno\,  hydrated  cidoral,  betanaphthol,  pyrogallol,  thymol,  or  ethyl  carbamate 
(urethane)  will  produce  a  soft  mass  or  liqmd. 
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Dhiretin  (sodio-theobromine  salicylate),  when  triturated  with  phenol  or  hy- 
drated  chloral,  forma  a  liquid. 

Exalfjin  (methyl  acetanilide)  produces  a  liquid  or  soft  mass  under  conditions 
similar  to  those  of  camphor. 

Pbeiincftin  (acetphenetidin) ,  when  triturated  with  phenol  or  hydrated  chloral, 
will  produce  a  liquid. 

Saliailk  acid  produces  a  damp  powder  or  a  liquid  when  rubbed  with  exalgin, 
lead  acetate,  sodium  phosphate,  or  ethyl  carbamate. 

Sxfphonal,  when  triturated  \Aith  hydrated  chloral,  produces  a  licpiid. 

Trional,  when  triturated  with  hydrated  chloral  or  phenyl  salicylate,  produces 
a  liquid. 

II.  Combinations  resulting  in  products  of  a  consistence  unfitted 
for  dispensing  in  the  form  prescribed. — The  cousistence  of  pills, 
capsule  lUiusses,  cerates,  oiutments,  suppositories,  or  plasters,  is  a 
very  important  physical  couditiou,  which,  if  not  duly  taken  into  ac- 
count, may  defeat  the  object  desired  by  the  physician.  It  is  neces- 
sary for  the  pharmacist  to  know,  as  soon  as  he  glances  at  the  pre- 
scription, whether  the  pill  or  capsule  ordered  contains  too  much 
liquid  to  permit  incorporation  so  that  it  can  be  made  into  a  pill  or 
capsule  ;  or  whether  a  cerate  or  an  ointment,  when  made  as  directed 
by  the  prescription,  will  be  too  hard  or  too  soft ;  or  whether  a  sup- 
pository will  l>e  too  soft  to  retain  its  form  or  too  hard  to  be  of  any 
use  whatever.  Lastly,  a  plaster  may  be  ordered  which  cannot  be 
made  to  adhere  to  the  skin  (see  illustrations  below). 

R     Ext.  Ergotae  gr.  xxx  R     Gallse  pulv.  ^  ii 

01.  Erigeron.  gtt.  x  Opii.  pulv.  ji 

Misce  ft.  pil.  No.  x  Cerati,  ;^  v 

Misce  ft.  unguent. 
Use  at  bedtime. 

R     Ung.  Stramonii  5  iv  R     Ext.  Opii  gr.  i 

Glycerit.  Ac.  Tannici  ^  ii  Phenolis  gr.  xxiv 

Misce  ft.  unguent.  Salolis  ,^  ss 

01.  Theobrom.  .^iii 
Ft.  suppos.  No.  xii 

The  pills  can  be  made  by  using  sufficient  powdered  althea  to  absorb 
the  excess  of  liquid.  The  first  ointment  is  fitted  for  a  pile  ointment 
after  being  softened  by  using  a  small  quantity  of  oil  of  sweet  almond  ; 
the  second  ointment  will  be  too  soft,  and  the  physician  should  direct 
the  glycerite  to  be  replaced  by  tannic  acid  and  a  little  glycerin  ;  the 
supi>osit(>iy  will  be  too  soft  to  handle  conveniently. 

III.  Immiscibility. — This  form  of  incomiiatil)ilily  is  frequently 
found,  and  considerable  difficulty  will  be  encountered  in  succ«'ssfully 
dealing  with  it.  Oil  and  Mater  can  be  compelled  to  jissociate 
together  through  emulsification,  and  in  making  nuisses,  supjmsi- 
torics,  cerati's,  and  ointments  it  is  ])()ssible  to  incorixn'ate  consichM'- 
able  water;  but  i)rescri])ti()iis  are  sometimes  presented  which  defy 
combination  unless  recourse  is  had  to  undesirable  exjKjdients. 

R     Ferri  Citrat.  .^  i 
Quin.  Sulpli.  gr.  xii 
01.  Carui  gtt.  xxx. 
Misce  ft.  pil.  No.  xii 

R     Liq.  Plumb,  subacet.  ,^i 
Petrolati  .^^  iii 

Misce  ft.  unguentum 
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In  this  pill,  which  is  large,  if  sufficient  "filler"  is  added,  they 
become  boluses,  aud  if  the  ointmeut  is  compounded  as  directed,  the 
liquid  may  be  combined  to  pass  the  final  insijection  of  the  ijharma- 
cist  only  to  be  returned  by  the  patient,  for  upon  standing  the  liquids 
will  separate. 

IV.  Lack  of  desired  adhesiveness. — This  kind  of  incompati- 
bility is  not  so  common  as  many  of  the  previous  forms.  In  pills  and 
capsule  masses,  a  little  mucilage  of  acacia  or  other  binding  agent  may 
be  used.  In  suppositories,  to  prevent  crumbling,  a  little  bland  of 
fixed  oil  may  be  employed.  Whenever  additions  are  made,  the  rule 
must  be  remembered  :  nothing  should  be  used  except  inert  substances, 
for  the  operator  must  not  interfere  with  the  obvious  intention  of  the 
prescriber. 

THERAPEUTICAL   INCOMPATIBILITY 

Therapeutical  incompatibility  may  be  defined  as  the  condition 
arising  from  the  combination  of  remedies  which  are  mutually  opposed 
to  one  another  in  therapeutical  effect.  This  form  of  incompatibility 
does  not  often  require  the  aid  of  the  pharmacist.  It  results  from  an 
injudicious  combination  of  remedial  agents,  and  the  correction  of  the 
fault  lies  solely  within  the  province  of  the  physician. 

But  some  knowledge  of  therapeutics  is  necessary  for  the  pharma- 
cist, if  he  is  required  to  recognize  when  he  is  combining  agents 
which  are  antagonistic.  It  does  not  follow,  of  course,  that  the  phy- 
sician does  not  know  that  he  is  prescribing  substances  which  are  the- 
oretically incompatible.  For  these  reasons  the  pharnmcist  should  be 
very  careful  in  diagnosing  a  case  of  therapeutical  incompatibility. 
An  illustration  of  the  combination  of  therapeutic  antagonists  is  given 
below  : 

R     Atropinee  Sulph.  gr.  i 
Morphinse  Sulph.  gr.  ii 
Aquse  Dest.  f  t  ii 
Misce  ft.  soTutio 
Sig. — For  hypodenuic  use. 

This  prescription  is  frequently  ordered  with  excellent  results. 
The  following  list  is  appended,  with  the  view  of  offering  sugges- 
tions of  what  should  be  avoided  : 

Aloes. — Its  cathartic  principle,  emodin,  is  decomposed  and  rendered  inert  by 
the  action  of  alkalies  in  excess. 

Fejjs-in  is  rendered  inactive  by  alkaline  substances  ;  its  action  is  retarded  in  the 
presence  of  strong  alcohol. 

Fancreatin. — Acids  destroy  the  activity  of  this  enzymatic  body. 

Spirit  of  nitruglya'rin  is  decomposed  in  the  presence  of  alkalies  aud  carbonates, 
forming  glycerin  and  nitrates. 
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SOLID  EXTEMPORANEOUS  PREPARATIONS 

Powders,  Cachets,  Troches,  Pills,  and  Suppositories 

Pulveres     Powders 

Powders  often  furnish  a  convenient  and  agreeable  mode  of  admin- 
istering medicines  which  are  not  bitter,  nauseous,  or  otherwise  offen- 
sive to  the  taste,  are  not  corrosive,  nor  deliquescent,  nor  given  in 
large  doses.  Pulverization  facilitates  the  solution  or  the  extraction 
of  the  soluble  principles  of  a  substance  by  extending  the  surface  ex- 
posed to  the  action  of  the  solvent.  (See  Comminution,  page  168.) 
With  the  view  of  establishing  a  standard  and  encouraging  uniform 
practice  in  prescribing  certain  forms  of  powders  which  have  become 
well  known,  a  limited  number  of  compound  powders  have  been  ad- 
mitted to  the  Pharmacopoeia.  The  following  tables  give  in  a  con- 
densed form  the  processes  for  official  and  some  unofficial  powders, 
and  immediately  after  these  will  be  found  the  working  formulas. 


Pulvis  Acetanilidi 
Compositus 
Aromaticus 


Cretflc  Compositus 

Effervescens 
Compositus 


OlycyrrhizaD 
Compositus 


Ipecacuanhie 

et  Opii 
Jalapa^  T'ompositus 

MorpJiinu- 
Compositus 


Rhei  Compositun 
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Official  Powders 

Made  by  powdering  and  thoroughly  mixing  70  Gm.  of  Acetanilide,  10 
Gm.  of  Caffeine,  and  20  Urn.  of  Sodium  Ricarbonate 

Made  by  triturating  15  Gm.  each  of  Cardanioin  (freed  from  the  peri- 
carps) and  Myristica,  in  coarse  powder,  with  a  portion  of  the  ?>b  Gm. 
of  Saigon  Cinnamon,  until  the  whole  is  finely  powdered,  then  add- 
ing the  remainder  of  the  Saigon  Cinnamon  and  35  Gm.  of  powdered 
Ginger  and  thoroughly  mixing 

Made  by  intimately  mixing  .SO  Gm.  of  Prepared  Chalk,  20  Gm.  of  pow- 
dered Acaeia,  and  .')0  Gin.  of  powdered  Sugar 

Made  by  intimately  mixing  .'U  (iin.  of  Sodium  Hicarboniite  and  O.*^  (Jm. 
of  Potassium  and  Soilium  Tartrate,  ilividing  the  mixture  into  12 
equal  parts  and  wra])ping  oaeh  part  in  a  sej>arate  blue  pajjer,  then 
dividing  27  Gm.  of  Tartaric  Acid  into  12  e(|ual  parts  and  wrapping 
each  in  a  separate  white  paper.  All  powders  should  be  dry  and 
finely  powdered 

Made  by  thoroughly  triturating  4  Gm.  of  Oil  of  Fennel  with  250  Gm. 
of  powdered  Sugar,  then  adding  250  (tm.  more  of  the  Sugar,  180  (}ni. 
of  powilered  Senna.  2.'?fi  Gm.  of  powdered  Giycyrrhiza,  and  80  Gm. 
of  Washed  Sulphur,  ami  mixing  the  whole  intimately 

Made  by  finely  powdering  and  intimately  mixing  10  Gm.  of  Ipecac,  10 
Gm.  of  Powdered  Opium,  and  SO  Gm.  of  Sugar  of  Milk 

Made  by  thoroughly  mixing  ."^5  Gm.  of  powdered  .Talap  and  fi5  Gm.  of 
powdered   Potassium  Pitartrnte 

Made  by  (riliirating  1.5  Gm.  of  Morphine  Sulphate  with  3,'?.5  Gm.  of 
Preci])itatcfl  Calcium  Carboiinfe,  until  they  are  thoro\ighly  mixed, 
then  powdering  .S2  Gm.  of  ('ami)hor  with  the  aid  of  a  little  Alcohol, 
and  intimately  mixing  the  triturate  first  prepared  with  the  powdered 
Camphor  and  ?<?>  Gm.  of  powdered  (Jjycyrrhi/.a 

Made  by  thoroughly  mixing  25  Gm.  of  jiowdered  Rhubarb,  65  Gm.  of 
Magnesium  Oxiile,  and  10  Gm.  of  powdered  Ginger 


SOLID  EXTEMPORANEOUS  PREPARATIONS 
Unofficial  Powders 
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Name 

Ingrodients 

Preparation 

Pulvis  Ainygdiilte 

200  <iin.  Sweet  Alinondts ;   100  (iiu. 

Blanch  the  Almonds,  dry  them  thor- 

Couipositus. 

powiiciecl    Suf;ar ;    25    dm.   pow- 

oughly  with    the   aid  of   a  gentle 

Br. 

dered  Uuui  Acacia 

heat,  then  triturate  them  in  a  mor- 
tar to  a  .smooth  paste,  add  the  (Jum 
Acacia    and    Sugar,    and   rub   the 
whole  to  a  uniformly  coarse  powder 

Antimonialis. 

33  (iin.  Antimony  Oxide  ;  67  (Jm. 

Mix  them  intimately 

U.  S.  P.  IS'JO 

Precipitated  Calcium   I'liosphate 

Catechu  Comitusi- 

100  (iiii.  powdered  Catecliu  ;  50  (Jm. 

Mi.\  them 

tu8.  Br. 

j)owdered    Kino;     50    (Jm.    pow- 
dered   Kramcria    Root;     25    Gni. 
powdered    Cinnamon    Bark ;    25 
(im.  pow<lered  Nutmei; 

Cretae  Aromati- 

80  (Jm.  (Jinnamon   Bark;    60  tJm. 

Mix  them 

CU8.  Br. 

Nutmeg:  30  (Jm.  Cloves  ;  20  (Jm. 
Canlaniom   Seeds;    500   (Jm.  Su- 
gar;   220    (Jm.    Prepared    Clialk, 
all  in  fine  powder 

Cretae  Aromati- 

39  (Jm.  Aromatic  Powder  of  Chalk  ; 

Mix  them 

CU8  cum  Oi)io. 
Br. 

Elatcrini  (Nun- 

1  Gm.  powdered  Opium 

1    Gm.    Elaterin;     38    Gm.    Milk 

Triturate  them,  in  a  mortar,  until  a 

positus.   ]5r. 

Sugar 

fine  powder  is  produced 

Kino  Compositus. 

75  Gm.   Kino;   5  Gm.  Opium;    20 

Mix  them 

Br. 

Gm.  Cinnamon  Bark,  all  in  pow- 

Opii  Compositus. 

.30    (4m.    Opium ;    40    Gm.    Black 

Mix  them 

Br. 

Pepper;    100   Gm.    Ginger;    120 
Gm.    Caraway    Fruit;     10     Gm. 
Tragacanth,  all  in  powder 

Seammonii  Com- 

100  (Jm.  Scammony  Re.<in  ;  75  Gm. 

Mix  them 

positus.  Br. 

Jalap ;    25    Gm.    Ginger,    all   in 
powder 

TragaeanthsB 

25  (im.  Tragacanth  ;  25  (Jm.  (ilum 

Mix  them 

Compositus. 

Acacia;   25  (Jm.  Starch;  75  Gm. 

Br. 

Sugar,  all  in  powder 

PULVIS  ACETANILIDI  COMPOSITUS.  T  .  S.    Compound  Acetanilide 

Powder 

Metric  Old  form 

*  Acetanilide 70  Qm.  2  oz.  av.  350  gr. 

Caffeine lOQm.  175  grains 

Sodium  Bicarbonate 20  Gm,  350  grains 

To  make 1 00  Qm.  4  oz.  av. 

Reduce  the  ingredients  separately  to  a  fine  powder  and  mix  tlieni 
choron<^lily. 

This  powder  is  used  as  an  analgesic  often  in  the  treatment  of 
headache. 

Average  dose. — 8  grains  (0.500  Gm, ). 


PULVIS   AROMATICUS.  U.  S.     Aromatic   Powder 

Mi'irir  Old  fiirit 

"Saigon  Cinnamon,  in  No.  60  pow.ler 35  Qm.  7  oz.  ar. 

ainger,  in  No.  60  powder 35  Qm.  7  oi.  av. 

Cardamom,  dc)>rivcd  of  ]»ericar]>s  and  crushed 15  Qm.  .'?  oi.  av. 

Myristica,  in  No.  20  powder 15  Qm.  3  ox.  av. 

To  make 100  Qm.  20  oi.  av. 

76 
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Triturate  the  Cardamom  aud  Myristica  with  a  portiou  of  the  Saigon 
Ciimamou,  until  they  are  reduced  to  a  fine  powder  ;  then  add  the 
remainder  of  the  Saigon  Cinnamon  and  the  Ginger,  and  rub  them 
together  until  they  are  thoroughly  mixed.  This  powder  is  used  in 
making  Aromatic  Fluidextract  (see  page  383). 

Average  dose. — 15  grains  (1  Gm. ). 

PULVIS  CRET/E  COMPOSITUS.     U.  S.    Compound  Chalk  Powder 

Metric  Old  form 

*  Prepared  Chalk 30  Qm.  IJ  oz.  av. 

Acacia,  in  tine  powder 20  Qm.  1    oz.  av. 

Sugar,  in  tine  powder     50  Qm.  2J  oz.  av. 

To  make 100  Qm.  5    oz.  av. 

Mix  intimately.     This  powder  is  used  in  making  Chalk  Mixture 
(see  page  305  j. 
Average  dose. — 30  grains  (2  Gm. ). 

PULVIS   EFFERVESCENS  COMPOSITUS.  U.  S.     Compound 
Effervescing  Powder 

[Seidlitz  Powders] 

Metric  Old  form 

*  Sodium  Bicarbonate,  dried  and  in  fine  powder  ....      31  Qm.  480  grains 
Potassium  and  Sodium   Tartrate,  dried  and  in   fine 

powder 93  Qm.  3  oz.  a  v.  125  gr. 

Tartaric  Acid,  dried  and  in  fine  powder 27  Qm.  420  grains 

Mix  the  Sodium  Bicarbonate  intimately  with  the  Potassium  and 
Sodium  Tartrate,  divide  the  mixture  into  12  equal  parts,  and  wrap 
each  part  in  a  separate  blue  paper. 

Then  divide  the  Tartaric  Acid  into  12  equal  paiis,  and  wrap  each 
part  in  a  separate  white  paper. 

Keep  the  powders  in  well-closed  containers,  in  a  dry  place. 

These  powders  are  aperient  and  refrigerant. 

Average  dose. — 1  set  of  two  powders. 

PULVIS   QLYCVRRHIZ/C   COMPOSITUS.  U.  S.     Compound    Powder   of 

Glycyrrhiza 

[Compound  Licorre  Powder] 

Metric  Old  form 

•Senna,  in  X<i.  80  powder 180  Qm.  ,'{15  grains 

Qiycyrrhiza,  in  No.  80  powder 236  Qm.  41.?  grains 

Washed  Sulphur 80  Qm.  140  grains 

Oil  of  Fennel 4  Qm.  5  minims 

Sugar,  in  tine  powder 500  Qm.  2  oi.  av. 

To  make 1000  Qm.  4  oz.  av. 

Mix  the  Oil  of  Fennel  thoroughly  with  about  one-half  of  the  Sugar, 
then  •.u\d  the  remainder  of  the  Sugar  and  the  other  ingredients,  and 
mix  thoroughly.  Finally,  i)a.ss  tli<'  powder  through  a  No.  SO  sieve, 
]nilverize  the  residue  if  any  should  l)e  left  on  the  sieve,  add  to  the 
sift<'d  jjowder,  and  mix  thoj"oughly.     Keej)  it  in  well-closed  vessels. 

This  powder  is  an  agreeable  laxative. 

Average  dose. — (}()  grains  (4  (Jm, ). 


SOLID  EXTEMPORANEOUS  PREPARATIONS  1187 

PULVIS   IPECACUANH/E   ET  CPU.  U.  8.     Powder  of  Ipecac 
and  Opium 

[Compound  Powdek  of  Ii'fxac    Dover's  Powder] 

31etric  Old  form 

'^Ipecac,  in  No.  GO  powder 10  Qm.  175  grains 

Powdered  Opium 10  Om.  175  grains 

Sugar  of  Milk,  in  No.  30  powder 80  Gm.  1400  grains 

To  make 100  Gm.  4  oz.  av. 

Triturate   them   together  thoroughly  and   reduce   to  a  very  fine 
powder. 

This  powder  is  anodyne  and  diaphoretic. 
Average  dose. — 8  grains  (0.500  Gm.  J. 

PULVIS   JALAP/C    COMPOSITUS.   U.  S.      Compound   Powder  of  Jalap 

[PULVIS    PCRUANS] 

Metric  Old  form 

*  Jalap,  in  No.  60  powder 35  Gm.  1  oz.  av.  176  gr. 

Potassium  Bitartrate,  in  fine  powder 65  Gm.  2  oz.  av.  262  gr. 

Tomaiie 100  Gm.  4  oz.  av. 

Rub  them  together  until  they  are  thoroughly  mixed. 
Compound  Powder  of  Jalap  is  a  hydragogue  cathartic. 
Average  dose. — 30  grains  (2  Gm. ). 

PULVIS   MORPHIN/E   COMPOSITUS.    1.8.    Compound  Powder  of 

Morphine 

[Ti'lly's  Powder] 

Mptric  Uld  form 

♦Morphine  Sulphate 1.5  Qm.  6i  grains 

Camphor 32.0  Gm.  140    grains 

Glycyrrhiza,  in  No.  80  powder 33.0  Qm.  144    grains 

Precipitated  Calcium  Carbonate 33.5  Gm.  147    grains 

Alcohol,  a  sufficient  quantity, 


To  make       100  Gm.  1  oz.  av. 

Rub  the  Morphine  Sulphate  with  the  Precipitated  Calcium  Carbo- 
nate, added  in  portions  of  about  5  grawmes  [old  form  20  grains]  each, 
until  it  is  thoroughly  mixed,  then  rub  the  Camphor  with  a  little 
Alcohol  until  it  is  reduced  to  a  i)0wder,  and  mix  intimately  with  the 
Glycyrrhiza  and  the  other  powders.  Finally,  passtlu'  ])ow(l«'r  through 
a  No.  40  sieve,  j)ulv«'riz<'  th«'  residue  if  any  should  In-  left  on  the  sieve, 
add  to  the  sifted  powder,  and  mix  thoroughly.  Transfer  it  to  well- 
stoi)pered  bottles. 

This  powder  is  anodyne  and  diaphoretic. 

Average  dose. — S  grains  (0.500  CJm. ). 

PULVIS   RHEI   COMPOSITUS.  U.S.    Compound  Powder  of  Rhubarb 

M.trio  (till  form 

•Rhubarb,  in  No.  60  powder 25  Gm.  1  oz.  av. 

Magnesium  Oxide      65  Gm.  2  oz.  av.  26.1  gr 

Ginger,  in  No.  60  powder 10  Gm.  IT.")  grains 

To  make       100  Gm.  4  oz.  a  v. 
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Kill)  the  Eliubail)  and  Giii.nvr  together,  and  finally  the  Maguesium 
Oxitle,  gradnally  added,  until  they  are  thoroughly  mixed. 

This  powder,  sometimes  kuown  tis  Gregory's  powder ,  is  used  as  a 
laxative  and  antacid. 

Average  dose. — 30  grains  (2  Gm.). 

Triturationes     Triturations 

Triturations  eonstitute  a  very  small  class  of  powders  recoguiz.ed  by 
the  Phaiiuacopccia,  but  one  trituiation  being  oflicial.  The  intention 
of  forming  them  into  a  distinct  class  is  to  lix  a  detiuite  relation  between 
the  active  ingredient  and  the  diluent.  Unless  otherwise  directed, 
Tritm-atious  are  to  be  prepared  according  to  the  following  formula  : 

Take  of  nirtiic  Old  form 

*The  Substance 10  Om.  f>  grains 

Sugar  of  Milk,  in  moilcriitely  fine  powder 90  Gm.  54  grains 

To  make      100  Qm.  60  grains 

Weigh  the  Substance  and  the  Sugar  of  Milk,  separately  ;  then  place 
the  Substance,  i)revioiisly  leduced,  if  necessary,  to  a  moderately  fine 
powdei',  in  a  mortar  ;  add  about  an  e<|ual  measure  of  Sugar  of  ]\[ilk, 
mix  well  by  means  of  a  spatula,  and  triturate  the  powders  thoroughly 
togetlier.  Then  add  fresh  portions  of  the  Sugar  of  Milk,  from  time 
to  time,  uittil  the  whole  is  added,  and  continue  the  trituration  after 
each  addition  until  the  Substance  is  intimately  mixed  with  the  Sugar 
of  Milk  and  i-educed  to  a  fine  powder. 

TRITURATIO   ELATERINI.  U.S.    Trituration  of  Elaterin 

Metric  Old  form 

•Elaterin 10  Gm.  6  grains 

Sugar  of  Milk,  in  nioilerately  line  powder 90  Gm.  54  grains 

To  make 100  Gm.  60  grains 

Mix  them  thoroughly  by  trituration. 

This  ti-ituration  is  usetlto  replace  elaterium,  which  is  often  deficient 
in  quality.     It  is  an  efficient  purgative. 
Average  dose. — \  grain  (0.030  Gm.). 

DISPENSING   OF   POWDERS  AND  SOLIDS 

Many  of  the  manipulations  rc(|uir'>d  in  dispensing  ])owders  and 
solids,  such  as  wcigiiiiig,  inrasming,  lal)elling,  etc.,  iiaxi-  been  described 
in  ])revious  cliai>ters  ;  therefore  only  those  ojierations  which  are 
l)eculiar  to  Hhmii,  or  which  have  not  been  considered,  will  be  treated 
in  tills  cliapler. 

Folding  Packages. — This  is  one  of  the  (irsl  ojierations  taught  to 
the  tyro.  White  i)ai)er,  of  good  quality,  should  be  used.  It  is  most 
economical  lo  buy  the  i)aper  in  cpiantity  (several  reams)  and  have  it 
cut  by  the  (h-aler  into  siu-h  sizes  as  the  demands  of  the  busine.ss  re- 
quire. The  edges  of  i)a]>er  which  is  cut  by  a  macliim'  are  much 
neater  than  those  of  hand  cut  paper.  The  size  of  the  sheet  of  while 
wrap])ing  i)apcr  is  about  .'W>  ■  'Clinches;  this  may  be  cut  into  halves, 
quarters,  sixths,  eighths,  and  twelfths,  or  a  deriiiite  size  suited  to  the 
bottles  and  packages  adopted  may  be  eiiii)loy<'d.     Jacoby's  gauge  is 
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useful  in  this  couuection  ;  it  is  illustnited  by  Fiji;s.  ()47  and  648.  Tin* 
rectauf^uhir  lines  in  P'ijij.  647  rejue-sent  the  sizes  of  paper  wliieh 
are  suitable  for  wrai)pins  packaj^esof  the  sizes  indicated, — viz.,  8  oz., 
10  X  9  in.;  6  oz.,  9X8  in.;  4  oz.,  8  X  7}  in.;  3  oz.,  7]  X  Gh  in.;  2 
oz.,  7X6  in.;  1  oz.,  6  X  4|  in.;  |  oz.,  5X4  in.  In  Fig.  648  the 
numbers  indicate  the  methocl  of  cutting  a  sheet  of  paper  without  wuste  ; 


8oz. 


Fig.  G47 


10  INCH 


Fu;.  P)4S 


6oz. 


4oz. 


8 


.Inz.         T'/iT 


2o7. 

7 

ioz. 

6 

•/4oz. 

5 

.tk 

0 

s:^ 


Grauge  for  cutting  paper 
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Gauge  for  cutting  paper 


the  figures  8,  6,  4,  3,  2,  etc.,  refer  to  the  sizes  in  Fig.  647,  and  repre- 
sent papers  for  8  oz.,  6  oz.,  4  oz.,  3  oz.,  etc.  packages  ;  the  small 
pieces  being  used  for  wrapping  i)ill  boxes. 

Rolls  of  Paper. — For  general  use,  when  packages  of  various  and 
irregular  sizes  are  to  l)e  made,  wrapping  paper  of  vaiious  qualities 
can  now  b(^  had  in  cylindrical  rolls.  These  are  mounted  on  frames 
having  a  weighted  knife,  by  which  jiaper  of  the  desired  size  can  Ix^ 
ea.sily  and  (juickly  torn  off. 

In  folding  a  package,  the  ])roper  sized  i)aper  is  selected  and  laid 
upon  a  flat  suiface,  the  substance  is  deposited  in  the  centre,  and  the 
edge  nearest  the  opei-ator  is  laid  against  the  opposite  edge,  and  a  fold 
made  with  the;  Ihumb  and  Ibiclinger.  Tlie  width  of  tlie  package  will 
depend  upon  the  width  of  this  fold.  The  end  of  the  i)artly  formed 
package  on  the  left  hand  is  now  temporarily  tucked  in,  so  that  the 
contents  shall  not  fall  out,  and  the  ])ackage  is  lifted  into  an  n])rigli1 
position,  with  the  fold  toward  the 
operator;  the  oi)en  upper  end  is  then 
neatly  creased  and  folded  into  a  wedge 
shaped  flap.  The  package  is  now  re- 
versed, and  the  first  partly  formed  tuck 
is  loosened  and  folded  inio  a  ll;ip  of  Ihc 
same  size  and  shap(;  as  tlu'  one  Just 
made  at  the  other  end.  The  edges  of 
th(^  package  aie  squared  and  gently 
j>inched  into  shape,  tlie  label  is  ]);isted 
on  so  that  the  edge  cuincidi's  with  the  edge  of  the  fold,  and  the  jtat  k 
age  is  tied,  as  shown  in  Fig.  64!>. 

Fig.  650  sliows  a  very  c(uiveni<Mit  twine  reel.  A  glass  twine  holder, 
made  by  the  AVhitall  Tatum  Company,  is  sliown  in  Fig.  (551.  Where 
large  (piantities  of  powders  having  a  unifoim  weight  are  needetl,  the 
powder  measur*'  shown  in  Fig.  652  may  be  used.  This  is  ma<le  of 
hard  wood,  and  consists  of  two  ovoid  cups  of  diflerent  si/.es,  joined 
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like  an  egjj  cii]).  This  measure  is  largely  used  iu  preparing  seidlitz 
powders,  the  larger  sized  cup  hohling  the  requisite  quantity  for  the 
alkaline  mixture,  the  smaller  cup  being  intended  for  the  acid. 

The  measure  should  never  be  used  without  carefully  testing  its 
accuracy  beforehand.  This  is  done  by  heaping  upon  a  piece  of 
glazed  paper  the  powder  which  is  to  be  measured,  and  then  pressing 


Fig.  650 


Fig.  653 


Fig.  652 


Twine  holder 


Seidlitz  powder 
measure 


Preacriptiou  sieve 


the  cup  downward  through  the  powder  until  its  edge  rests  uniformly 
upon  the  paper  and  the  measure  is  e^'enly  tilled.  The  powder  will 
usually  have  enough  cohesive  and  adhesi\e  properties  to  cause  it  to 
remain  in  the  measure  in  any  position  in  which  it  is  held.  The  edge 
of  the  cup  is  then  placed  upon  the  i)Owder  paper  and  slightly  tapped, 
when  the  contents  readily  drop  out.  The  weight  should  be  noted, 
and  the  operation  repeated  several  times,  until  the  average  weight  is 
correctly  determined.  It  will  soon  be  possible,  with  a  little  judicious 
practice,  so  to  regulate  the  pressure  and  height  of  the  powder  that 
the  variation  from  the  proj)er  weight  will  ])ractically  amount  to 
nothing.  This  method  should  not  be  employed  where  great  accuracy 
is  neces.sary,  and  the  measure  should  be  repeatedly  tested.  By  use, 
the  edge  wears  otf  and  the  me;isui'e  holds  les.s.  It  may  be  enlarged, 
however,  in  the  inside  by  sand  papering  it.  With  due  precautions, 
excellent  rasults  may  be  had  by  measuring  powders,  and  valuable 
time  saved.  Fig.  6.5.3  shows  a  useful  little  covered  sieve  which  may 
be  found  convenient  for  sifting  small  (juantitics  of  ])owders  when 
wanted  in  compounding  prescri])tions.  It  is  nickel  i)latcd  and  made 
in  tlirce  parts. 

Folding  Powders. — This  operation  is  a  fre- 
ipieiit  one,  ;ind  the  ]nactice  of  accurately 
(lividing  powders  is  one  which  mnsl  be(|nickly 
acquired.  The  best  method  of  attaining  i»ro 
ficiency  in  this  respect  is  to  weigh  out  a  deliiiit4' 
quantity  of  a  ])owder  (120  grains),  and,  after 
(lividing  it  into  twelve  equal  portions,  to 
weigh  each  ])orlion  se]>arately  and  note  the 
weight,  so  tlial  any  deviation  fn>m  the  ])ioper 
weiglit  no  grains)  will  be  discov«M-ed.  Tliiongh  ]n-a('tice  it  will 
soon  be  re;ili/,ed  that  very  accurate  di\  isioii  iiiiiy  be  seenred.  All 
the   j»owdei'   |»;i|Mis  should   lie  <'ieius«'d   at  once,  by   folding  down  a 
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margin  on  the  «ide,  so  tluit  they  shall  be  uniform.  They  should  be 
placed  regularly  and  as  close  to  one  another  as  is  convenient.  In 
Fig.  654  the  usual  arrangement  is  shown.     Where  the  operator  has 


Fig.  655 


Folding  the  powder 


not  sufficient  practice  to  trust  to  his  judgment  of  the  quantity  for 
each  powder,  the  whole  quantity  may  be  collected  upon  a  smooth 


Fig.  657 


Fig.  656 


Making  the  end  creases 


Creasing  with  a  sitatula 


card,  flattened  into  a  rectangular  shape,  and  divided  with  a  spatula 

into  the  exact  number  of  equal  portions  re([uired  foi-  the  number  of 

powder    papers.      Each    portion 

may  then  be  transferred   to  its  ^'^'-  *^^^ 

appropriate  paper  from  the  card 

by  the  spatula. 

The  oixTjition  of  fohling  the 
powder  is  ill usl rated  in  Figs. 
65.5,  656,  657,  and  658.  The  uu- 
creased  edge  of  the  ])ap«'i-  is 
brought  over  so  that  it  lies  exactly 
in  the  crease,  an<l  the  fold  tuinrd 
down  and  folded  over  toward  the 
operator,  the  depth  of  the  fold 
determining  the  width  of  tlie 
powder. 

When  a  number  of  i>()wdrrs  are 
called  for,  it   is  best  t<>  dispense 
them  in  a  shallow  jiowdiT  box  (see 
the  sides  of  the  box  as  a  gauge. 


Flnttcninp  tho  piiwdor 


Fig.  656).     It  is  customary  to  use 
In  the  h;\nds  of  an  experieuced 
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Fig.  C)r,9 


operator  neat  results  are  easily  obtained  in  this  way,  although  the 
use  of  the  powder  folders  shown  in  Figs,  (i")})  and  (JGO  give  a  more 
uniform  edge  to  the  powders.  A  cheap  gauge  may  be  made  by  tiick- 
ing  a  i)iece  of  tinned  iron  underneath  a  convenient  shelf,  so  that  a 
portion  having  a  width  slightly  less  than  that  of  the  powder  box  will 
project.  A  very  true  edge  may  be 
made  by  folding  the  powder  over  a 
spatula,  as  shown  in  Fig.  657,  while 
a  smooth,  Hat  a|)pearauce  is  given 
to  the  i)owder  by  pressing  down  the 
folds  with  the  blade  of  the  spatula, 
avS  shown  in  Fig.  (Jo.s.  The  paper 
used  for  folding  powders  should  be 
thin,  glazed  caj)  paper,  and  for  deli- 
quescent substances  waxed  or  par- 
affin paj)er  should  be  employed. 
Figs.  661,  662,  and  663  illustrate 
a  very  simple  and  ingenious  apparatus  for  dividing  powders.  It  was 
devised  by  Jacob  C.  Michael,  and  consists  of  a  metallic  cup,  shaped 
like  a  wineglass,  into  which  the  powder  that  is  to  be  divided  is 
dropped.  The  cup  is  in  two  parts,  the  base,  C,  and  the  body,  B,  these 
being  joined  together  by  a  bayonet  joint,  w^hich  permits  a  ready 
separation  or  connection. 

A  central  stem,  A,  is  firmly  attached  to  the  base,  C  ;  the  divider,  D, 
consists  of  a  heavy  metallic  cone,  the  sides  having  the  same  angle  as 


I'uwder  folder 


I'owdfi-  TdIcUt 


Mirliai'l'H  |i<nvder 
<livi.l<'r 


tliat  of  tlu'i  body  of  the  cup.  TImmc  are  several  divi<lers  accom- 
panying the  apparatus  ;  the  onc^  sliown  in  the  cut  lias  twelve  wings, 
making  twelve  jjarlitions  ;  the  olheidivideis  ha\'e  respectively  t4'n  and 
eight  i)artitions.  The  cover  to  the  cup  is  i-ei)resrnte(i  by  E,  and  there 
is  a  littlf  sliding  door,  F,  to  this  cover.  The  ])owder  having  ])een  thor- 
onglily  mixed,  is  dropped  into  the  cup  H,  and  the  divider  is  jilaced 
on  top  by  inseiting  the  (>ii(l  of  the  st<'m  A  into  the  narrow  end  of  the 
divi<ler  through  the  circular  orifice  which  traverses  the  whole  length 
and  allowing  it  to  work  its  way  down  to  the  bottom  of  the  cup  ;  this 
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operution  is  ijromolcd  by  slowly  loljiliii^  llu'  divider,  wheu  it  will  be 
fouud  that  the  powder  in  the  cup  has  been  equally  divided  into 
twelve  parts.     The  cover,  E,  is  now  placed  uijou  the  cup,  care  being 

Fig.  664 


@ 


Diamond  puwUer  divider 


taken  to  have  the  edge  of  one  of  the  partitions  of  the  divider  corre- 
spond with  the  side  of  the  door  F.  The  whole  apparatus  is  now 
turned  upside  down,  and  the  stem  A  is  removed  by  turning  the  base 


Fig.  665 


Weills'fi  ipiiwdcr  divider 


C  and  sliding  it  out  of  the  orifice  in  the  divider.  The  powder  will  he 
deposited  upon  the  cover,  and  by  holding  the  cover  over  the  i)owder 
paper  and  opening  the  little  door  F  over  the  centre  of  the  paper  the 


Fio.  666 


WoiUm'b  powder  divider 


powder  which  was  in  otio  of  tlio  sections  fone-twolfth  of  the  whole) 
will  drop  out ;  the  appaiatus  is  then  carried  to  the  next  pai>er,  the 
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divider  rotated  aj^ain  until  tlie  <-(>nt<'ntsofanotlu'r  section  drop  on  the 
paper,  and  tlie  process  is  repeated  until  twelve  e«pial  portions  are 
upon  as  uiany  papers,  if  eight  or  ten  powdeis  are  wanted  instead 
of  txNelve,  the  eight  or  ten  divider  is  used,  while  if  asnialler  or  greater 
luiniber  than  eight,  ten,  or  twelve  be  required,  that  divider  is  chosen 
which  is  a  multiple  of  the  uumber  desired. 

Fig.  664  shows  the  nickel  plated  dianioud  powder  divider  made 
by  Fox,  Fultz  «&  Co.  The  powder  is  placed  in  the  graduated  trough 
aiui  the  bar  (shown  in  black  in  the  illustration)  placed  opposite  the 
graduation  denoting  the  uumber  of  powders  into  which  the  prascrip- 
tion  is  to  be  divided.     The  powder  is  then  placed  in  the  trough  and 

Fig.  667 


Wcillt<'.-i  piiwilcr  divider 

levelled  with  the  aid  of  the  "leveller,"  after  which  the  bar  is  re- 
moved and  the  pow<ler  divided  by  inserting  the  short  handled  spatula 
at  the  graduated  marks  ;  the  se]>arat<'d  poi-tions  of  powder  may  be 
then,  in  turn,  deposited  upon  tlu^  powder  pajx'rs  arranged  as  shown 
in  Fig.  6.54. 

Figs.  (56.5,  6()6,  667,  and  66S  illustrate  a  powdei- divider  devised  by 
Isiuic  M.  Weills.  Fig.  665  shows  the  biuse  with  its  V-shaped  groove, 
having  a  hinged  gate  at  one  end,  which  nuiy  be  moved  so  as  to  open 

Fig.  668 


Wc'ills's  powder  divider 

or  close  the  end  «»f  the  base  ;  oih^  edge  of  the  latter  is  graduated  as 
shown  in  the  cut.  In  Fig.  666  the  top  is  shown  with  its  twenty-seven 
knife  blades,  a  <piart<'r  of  an  inch  apart.  The  edge  of  the  top  is  grad- 
uated to  correspond  with  the  marks  on  the  base.  To  use  this  divider, 
the  gate  is  closed  and  the  block  end  of  the  top  jilaced  at  the  grad- 
uated mark  for  the  number  of  powders  (lesir<'d.  anil  the  powder 
jilaced  in  the  groove,  the  to|)  is  now  turned  end  for  end  and  the 
knife  blades  ])ressed  into  the  i)owdei-.  The  papeis  having  been 
airanged  as  in  V\^.  (;.51,  ea<'h  pa|)er  is  given  its  (|Uota  by  gently 
pushing  the  tn|)  oxer  the  base  so  as  to  deliver  the  re(|uii-ed  quantity. 

Cachets,  or  Wafer  Capsules 

The  credit  of  biinging  the  citchH,  or,  as  it  is  sometimes  termed, 
rarhrf  fjp  j)ai)i,  into  use  belongs  to  Umousin,  of  I'ai'is.  Wafei-s  have 
been  in  use  many  yeais.  Wafer  sheet  is  made  by  pouring  a  mixture 
of  Hour  and  water  upon  hot  gi-eased  i)lates,  or  bclwei'u  two  hot,  ])ol- 
ished,  revolviie;  cylinders  wparated  at  a  proper  distance,  so  that  the 
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water  is  evaporated  and  a  sheet  of  wafer  produced.  The  propeities 
of  wafer  sheet  admirably  lit  it  for  adiniiiisleriii^'  nauseous  i)o\v<lei-s. 
When  dry,  it  is  in  non-adliesixe,  stiff,  sonjewhat  hriltU' sheets,  slightly 
thicker  than  ordinary  cardboard.  It  is  tasteU'ss,  and  harniiess  wlien 
taken  into  the  stomaeh.  Wlien  moistened  with  water,  its  character 
is  entirely  changed  ;  it  becomes  soft,  elastic,  and  slii)pery.  Powdei-s 
may  be  administered  by  Kollme's  method,  by  lloating  a  piece  of 
wafer  sheet  upon  water,  and,  when  thoroughly  softened,  passing  a 
tablespoon  underneatli  and  lifting  it  out,  then  depositing  tlie  powder 
in  the  centre  and  folding  over  the  corners  so  as  to  thoroughly  en- 
close it.  If  water  is  then  i)ouie«l  into  the  spoon,  the  concealed 
powder  may  be  swallowed  without  any  disagreeable  taste  being  jjer- 
ceived. 

Little  envelopes  made  of  wafer  sheet  (Johann  Schmidt's  Saccelli 
Amylacei)  can  now  be  had  which  may  be  filled  with  bitter  or  nauseous 
powders,  then  sealed  and  moistened  before  swallowing  ;  tliese  are 
more  convenient  than  the  wafer  sheet  above  described.  The  empty 
envelopes  can  be  furnished  to  a  patient,  and  he  can  transfer  the  i)ow- 
ders  from  the  papers  which  he  has  received  from  the  ])hai'macist, 
and  thus  prepare  each  dose  himself.  The  "saccelli"  take  \\\)  little 
room,  and  if  the  patient  is  travelling,  they  serve  a  useful  purpose. 

The  cachet  is  an  imjjrovement  on  the  abo^'e,  because  no  more 
wafer  sheet  is  used  than-  is  absolutely  necessary  to  enclose  the  i)ow- 
der,  and  thus  the  bulk  is  diminished.  Cachets  are  lenticular  or 
spoon  shai)ed  disks  of  wafer  sheet,  of  various  sizes.  The  ])Owder  is 
deposited  in  the  dry  cachet,  and  the  margin  is  moistened  with  water. 
An  empty  cachet  of  exactly  the  same  size  is  placed  on  top,  with  the 
convexity  upward,  and  pressure  is  made  upon  the  margin,  with  the 


Fig.  670 


Fig.  669 


Ituttle  for  McalitiK 
(•:iihct(i 


Liiiunisin's  rarhct  lii<anl 


effect  of  tightly  sealing  the  cachet  and  enveloping  the  powder.  Elab- 
orate ap])aratus — the  necessity  for  which,  however,  is  nt)t  apparent^ — 
has  been  devised  to  etfect  the  sealing  of  the  cachets.  The  simplest 
method  upon  the  small  scale  is  as  lollows  :  Two  bottles  are  pro\  idetl 
(a  morphine  bottle  for  the  middle  sized  cachet  answers  very  well ), 
and,  one  of  the  cachets  being  placeil  upon  the  lip  of  one  bottle,  the 
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powder  is  carefully  deposited  in  the  centre  without  soiling  the  out- 
side edge  ;  the  niai-gin  of  an  empty  cachet  of  the  same  size  is  then 
moistened  by  quickly  passing  it  over  a  piece  of  wet  felt,  and  is  laid 
upon  the  cachet  containing  the  pow^der  ;  the  lip  of  the  other  bottle 
is  now  applied  to  the  cachet  with  sufldcient  pressure  to  seal  it  efltectu- 
ally.  The  position  of  the  bottles  is  shown  in  Fig.  660.  Limousin's 
improved  method  is  similar  in  principle,  although,  of  course,  more 
finished.  A  board,  with  depressed  perforations  for  three  sizes  is 
shown  in  Fig.  670.  Empty  cachets  are  placed  upon  the  depressions, 
and  the  powder  is  deposited  in  the  centre  with  the  aid  of  the  small 
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Fig.  672 


Cachet  wetter,  finished  cachet,  cachet  funnel, 
and  cachet  containing  powder 


Sealing  the  cachet 


Fig.  673 


powder  funnel  (see  Fig.  671).  The  "  wetter  and  presser"  is  shown 
to  the  left  of  the  funnel ;  this  is  of  two  kinds  of  wood,  joined  in  the 
middle, — one  end  being  hard,  light  colored,  and  highly  i)oIished,  the 
other  being  dark  colored  and  somewhat  absorbent.     The  end  of  the 

latter  is  used  to  moisten  the  margin  of 
the  cachet,  by  first  i)lacing  it  upon  a 
piece  of  moist  felt  and  then  applying 
it  to  the  cachet ;  an  em])ty  cachet  is 
now  laid  uixui  the  one  containing  the 
])()W(l('r,  and  the  "presser"  end  is  aj>- 
])li('(l  witli  some  force  so  ;us  to  s«'al  the 
cachet  (s<'e  Fig.  672)  ;  the  sealed  cachet 
is  pushed   uj)  from  below,  as  .shown  in 

/^^^_^^^\^f_^____    '^  A  less  exjieihsive  ajjparatus  for  filling 

^^^^^^^^^^.^ii  «'^  .^,„j  sealing  cachets  than  that  ma<le  bv 

(icrman  cachet  appanitiiH  ,■  .  ,  li-ii-  ^i' 

Limousin  may  l)e  obtained  Irom  tlie 
German  iinportiiig  houses  ( see  l*"'ig.  (>7.'M.  A  rectangular  sheet  of 
thick  rubber  cloth  is  perfoial4'd  with  twelve  circular  holes,  <'ach  large 
enough  to  hold  an  empty  ca<"het  ;  the  powder  is  (le|)osit«'d  in  the 
C4Mitre  of  the  cju'het  througli  a  small  funnel  ;  the  inner  edge  of  an 
empty  cachet  is  dampened  by  rubbing  it  for  a  moiuent  upon  a  piec« 
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Fig.  674 


j=^mk 


of  cotton  tlaiiiiel  moist tuicd  with  water,  the  luoisteiuMl  cachet  i«  laid 
ui)on  tlie  one  containing  the  powder  so  ;us  to  enclose  it,  and  the  presser, 
whidi  is  aimed  at  its  bawe  with  thi-ee  needles  and  lia^i  a  spring  in  the 
handle,  is  applied  so  that  the  cachet  is  sealed,  and  when  the  spring 
is  released  the  needles 
penetrate  the  edge;  of 
the  tinished  cachet  suffi- 
ciently so  that  it  can  be 
lifted  and  droi)ped  into 
the  box  without  touching 
it  with  the  hands. 

Limousin  devised  a 
powder  measurer,  the 
construction  of  Avhich  is 
shown  in  Fig.  674.  The 
upper  view  shows  the 
measurer  closed,  ready 
for  use  ;  the  lower  view 
shows  how  its  capacity  maj"  be  varied  to  suit  the  weight  of  the  pow- 
der desired.  This  is  done  by  turning  the  milled  head,  which  revolves 
upon  the  screw  which  is  attached  to  the  disk  forming  the  movable 
bottom  of  the  cup.  A  coiled  spring  aids  in  pushing  the  disk  outward 
when  it  is  neccvssary  to  lessen  the  capacity ,  so  that  this  can  be  regu- 
lated with  great  exactness.  The  value  of  this  measurer  lies  in  the 
fact  that  it  can  be  used  for  delivering  a  more  or  less  compact  disk  of 
powder  in  a  cachet  without  soiling  the  edges  of  the  latter,  and  when 

Fig.  675 
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a  large  number  of  cachets  of  a  definite  weight  are  needed, — j.r.,  one 
gramme  guarana  powders, — it  can  l>e  used  as  is  the  seitUitz  powder 
measure  (see  Fig.  G52). 
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J.  ]\r.  Grosvcnor  &  Co.,  of  Boston,  have  introduced  an  excellent 
apparatus  tor  dispensing  cachets.  It  is  made  in  a  very  substantial 
manner,  and  consists  of  three  nickelled  metal  i)lates  hinged  together 
as  shown  in  Fig.  675.  The  cacliets,  which  are  termed  "kouseals," 
are  made  of  thinner  material  than  ordinary  cachets,  and  the  fiuished 
cachet  is  less  bulky  and  neater  in  ai)pearance. 

The  saucer  shaped  cachets  are  pressed  with  the  fingers  into  the 
inner  circles  of  plate  E,  and  also  into  those  on  plate  A  ;  plate  C  is 
then  laid  upon  plate  E,  and  the  medicated  powder  dropped  through 
the  funnel  into  the  cachet.  Large  doses  may  be  pressed  with  a 
thimbh'  furnished  for  the  purpose,  and  thus  smaller  cachets  may  be 
us«'d  than  are  possible  in  ordinary  apparatus. 

When  the  cachets  aie  filled,  the  filling  plate  is  lifted  and  a  damp- 
ening roller  passed  over  the  edges  of  the  emi)1y  capsules  in  j^late  A. 
The  latter  is  then  closed  over  the  bottom  plate,  and  a  slight  jjressure 
seals  the  cachet.  On  opening  the  apparatus  the  filled  cachets  may  be 
easily  removed  by  pushing  each  one  gently  out  with  the  finger. 

Fig.  676  shows  the  exact  sizes  of  the  wafer  kouseals.      No.  000 
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I>rv  seat  cachet  apparatus 
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permits  the  administration  of 
a  caclM't  not  larger  than  a 
large  sized  pill. 

Tlie  name  "kouseals"  was 
adopte<l  by  J.  M.  Grosvenor 
&  Co.  as  shorter  and  better 
adapted  for  prescription  use 
than  "Morstadt's  cachets," 
which  was  their  original 
name.  They  were  contrived 
by  Karl  Morstadt,  of  Prague, 
Austria. 

Fig.  677  shows  .Tohann  Schmidt's  dry  seal  cachet.  The  advantage 
of  this  foini  is  that  there  are  no  "  tlanges,"  as  in  the  ordinary  cachet. 
Tlicy  are  ma<le  of  very  thin,  elastic  wafer  sheet  :  the  manner  of 
closing  tiu'  dry  seal  cacliet  resemldes  that  used  for  "  em])ty"  gelatin 
c;ipsules.  Th<?  "caj)"  fits  over  tlu^  bo<ly,  and  no  moistening  is  re- 
quired, 5US  the  i)ressure  forces  the  caj)  tightly  over  the  edge  of  llie 
body  containing  the  powdei-.  The  apparatus  shown  in  Fig.  678 
is  similar  in  const  ruction  to  the  ''konseal"  ai)paratns  al)ove 
describe<l. 

It  is  greatly  to  be  icgrcltcd  thai  wafer  capsnies  ai-e  not  moie  fre- 
(piently  picscrilM-d.  They  have  many  snltstant  ial  advantages.  'I'he 
substance  is  rendeied  tasteless  by  their  use,  antl  yet  is  easily  liberated 
in  th<'  stomach  in  a  pulverulent  condition,  and  this  is  w<']l  known  to 
b«'  the  most  favorable  solid  form  for  solution  in  the  gastric  fluids;  the 
knack  of  swallowing  them  is  easily  aorpiired  ;  tho  pharmacist  has  the 
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great  advantage  of  furuisliing  pieparatious  wliich  uie  not  n-ady  made, 
and  the  purity  of  the  iugiedients  can  be  peisonally  vouched  for. 

Tabellse     Tabids,  Tablet  Triturates 

Tablets,  or  tablet  triturat^is,  may  be  dehued  as  minute  disk  like 
masses  of  medicinal  powders,  the  basis  usually  consisting  of  jjovvdered 
sugar.  The  powder  is  held  together  and  the  tablet  retains  its  shape 
through  the  adhesion  of  the  j)articles  which  is  dcvi'loped  by  the  us<i 
of  a  volatile  liquid  like  ah-ohoi,  thus  dillciing  from  h)zenges,  which 
are  usually  made  from  a  mass  in  whidi  tenacity  is  communicated  by 
a  mucihige,  adhesive  paste,  or  a  similar  sul>stance.      (See  Ti'ochisci. ) 

Tablet  triturates  originated  with  Di-.  Jtobert  M.  Fullei-,  and  neither 
process  nor  apparatus  is  patented.  Since  his  first  communication  on 
the  subject,  in  1878,  they  have  been  largely  manufactured,  and  phar- 

FiGS.  679,  680 


Tablet  triturate  machine 


macists  owe  a  debt  to  Dr.  Fuller  for  voluntarily  giving  them  a  very 
neat  and  ingenious  process  whereby  numy  medicines  can  be  satisfac- 
torily administered. 

The  tablet  is  made  by  pressing  a  paste  into  ]>erforations  made  in  a 
plate  of  hard  rubber,  metal,  glass,  or  other  suitable  material.  These 
holes  are  of  uniform  diameter,  and  the  plate  nnist  have  a  uniform 
thickness  throughout.  The  mimber  of  holes  in  the  ])late  is  determined 
by  their  relative  size,  plates  liaving  been  made  witli  as  many  as  thr«'e 
hundred  perforations.  The  one  shown  in  Fig.  (J70  has  fifty.  The 
tablets  made  by  the  use  of  various  plates  weigh  from  half  a  grain  to 
four  grains. 

In  ordei'  to  remove  the  tablets  from  the  holes  in  ^\hi(•h  they  ai-e 
made  a  plate  is  used  which  is  studded  with  an  e(|ual  number  of  i)egs 
fastened  securely  in  a  base  ])late  (see  the  lowei-  plate  shoMn  in  Fig. 
GSO).  These  p«'gs  are  longer  than  the  thickness  of  the  iipjtei-  plate, 
and  they  are  so  arranged  that  they  exactly  fit  the  perforatitms  in  the 
upper  plate.  Two  pegs  still  longer  and  thicker  are  })]aced  at  the 
ends,  so  that  when  they  are  inserted  in  corresponding  holes  in  the 
upper  plate  accurate  registration  is  secured. 


1200  SOLID  extp:mpokaneous  preparations 

lu  using  the  apparatus,  the  upper  plate  is  placed  upon  a  pill  tile  or 
plate  of  glass,  and  the  paste  is  spread  upon  the  upper  surface  and 
rubbed  into  the  small  holes  with  a  spatula.  When  all  of  the  holes 
are  filled,  the  excess  of  paste  is  brushed  from  the  surface  and  the 
upper  plate  lifted  over  the  lower  plate  and  laid  upon  it  so  that  the 
two  long  pegs  enter  the  holes.  Now,  by  pressing  firmly  but  gently 
upon  the  upper  plate  the  pegs  are  forced  upward  slowly  until  the 
plates  come  together  and  a  tablet  rests  upon  the  top  of  each  peg  ;  the 
apparatus  is  then  set  aside  to  permit  the  tablets  to  dry  sufficiently  to 
be  handled,  when  they  are  taken  off,  and  the  plates,  after  brushing, 
are  ready  for  another  operation. 

It  will  usually  be  found  desirable  to  have  several  sets  of  plates,  so 
that  they  may  be  worked  continuously,  the  tablets  drying  upon  one 
while  another  is  being  used  lV>r  forming  the  tablets.  The  paste  may 
be  made  by  adding  the  medicating  ingredient  in  fine  powder  to  finely 
powdered  sugar  or  sugar  of  milk  and  moistening  it  with  alcohol ;  iu 
some  rare  cases  a  little  powdered  acacia  may  be  needed,  but  care 
must  be  observed  not  to  get  the  paste  too  tenacious  nor  too  soft,  as 
there  may  be  difficulty  iu  forcing  the  tablets  out  of  the  p(nforations, 
or  they  may  take  a  long  time  to  dry.  Tablets  used  for  hypodermic 
medication  may  be  advantageously  made  by  this  process.  Accurate 
adjustment  of  the  ingredients  and  prolonged  trituration,  so  that  each 
tablet  shall  contain  its  due  proportion  of  activity  and  thorough 
desiccation,  are  the  important  details  in  the  manufacture  of  tablet 
triturates. 

Fig.  681  shows  Colton's  No.  1  triturate  machine.  It  is  made  with 
two  hundred  perforations  in  a  plate.  When  the  lower  i)late  is  filled 
with  the  triturate  mass  it  is  "slid"  into  position,  and  it  registers 
accurately  with  the  two  hundred  punches  in  the  upper  plate,  which 

Fig.  681 


Colton's  No.  1  tritiirato  nmcliiiii 


rests  upon  two  coiled  S]>rings  let  into  the  lower  frame  ;  by  pushing 
the  ui)iK'r  i)late  dowinvaid  suddenly  llw  l:il)l«'ts  ;ire  ])UslM'd  out  into  a 
tray  which  is  placed  upon  the  table  imnM-diiilely  undei-  Ihe  ;i])i)aratus. 

Fig.  682  illustrates  Coltim's  No.  'J  tritura1«'  machine.  This  is 
adapted  for  making  a,  larger  nunil)er  of  tablets  than  eitlier  of  the 
others  above  descrii)ed.  The  princij)!*'  of  action  is  the  sjinu'  as  that 
of  the  No.  1  machine,  the  ])usliing  out  of  the  tablets  being  effected  by 
pressing  suddenly  upon  the  knobs  shown  in  I'Mg.  (582. 

Tablet  triturates  have  l)eeu  made  "in  l)lank," — that  is,  without 
medic>iition, — from  powdered  sugar  «»f  milk,   a  little  acacia,  and  85 
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percent,  alcohol,  or  with  water  alone  ;  the  object  here  is  to  medicate 
the  blank  tablets  subsequently  by  dr<)pi)ing  upon  each  a  concentrated 
liquid  medicine  in  delinite  quantity.  Sucli  tablets  have  been  termed 
by  Dr.  Fuller  tablet  .saturates.  The  mode  employed  in  medicating 
tablet  saturates  is  to  arrange  a  number  of  blank  tablets  upon  a  glass 
plate,  either  in  contact  or  separated.     In  the  former  ca.se  the  conceu- 

Fui.  082 


Colton's  No.  2  triturate  nxathiue 

trated  liquid  or  fluidextract  is  poured  upon  the  tablets  in  the  proper 
proportion,  and  by  permitting  the  liquid  to  remain  in  contact  under 
cover  long  enough  for  each  tablet' to  become  saturated  uniformly,  and 
then  exposing  the  tablets  to  the  air  until  they  are  dry,  they  may  be 
rapidly  medicated  ;  or  if  the  tablets  are  arranged  separately  upon  the 
plate,  the  proper  quantity  of  the  fluidextract  may  be  dropped  from 
a  pipette  upon  each  tablet. 

Trochisci     Troches 

Troches,  or  lozenges,  are  solid,  discoid  or  cylindrical  masses,  con- 
sisting chiefly  of  medicinal  powders,  sugar,  and  mucilage.  They  are 
intended  to  be  used  by  placing  them  in  the  mouth  and  jicrmitting 
them  to  remain  until,  through  slow  solution  or  disintegration,  their 
purpose  of  mild  medication  is  elfccted.  It  is  obvious  that  very  i)ower- 
ful  or  disagreeable  rcnuMlies  caiuiot  be  administered  in  this  way.  The 
formation  of  the  "lozenge  mass"  is  the  most  imp<utant  j)art  of  the 
operation.  The  dry  ])owders  must  be  made  into  a  tenacious  mass 
which  shall  possess  sufticiejit  plasticity  to  enable  it  to  be  rolled  into  a 
flat  cake  without  crumbling.  It  must  not  retain  moisture  so  long  as 
to  occasion  too  much  delay  in  drying  the  troches,  and  the  troches 
must  not  be  brittle  through  want  of  sulVieient  adhesiveness.  Mucilage 
of  tragacanth  has  l)een  found  best  toseive  the  purpose  of  causing  the 
adhesion  of  the  powders. 

76 
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Making  the  Mass. — The  best  method  of  makinj;  the  mass  is  first 
to  prepare  the  mucilage  according  to  the  formula,  aud,  having  mixed 
and  sifted  the  powders,  add  sutticient  mucilage  to  make  a  imussof  the 
proper  consistence.  The  quantity  always  depends  upon  the  character 
of  the  powder.  If  the  latter  is  absorbent,  more  mucilage  is  required 
than  if  the  powder  is  made  up  largely  of  extracts.     The  usual  method 


Fio.  683 


Fig.  684 


Slocum'8  lozenge  board 

of  mixing  powdered  tragacanth  or  acacia  with  the  dry  powders,  and 
then  trusting  to  the  addition  of  the  right  proportion  of  water,  is  gen- 
erally disappointing  in  the  hands  of  the  inexperienced,  almost  invari- 
ably producing  too  moist  a  mass.  Upon  the  large  scale  the  manufac- 
turer employs  a  mixing  machine  to  form  the  mass ;  upon  the  small 
scale  the  pharmacist  uses  the  mortar  and  pestle.  The  mortar  clamp, 
shown  in  Fig.  484,  is  very  useful  in  this  connection  and  in  working 
tough  masses.  Hahn'  s  pestle  cap  will  save  blistering  the  hands  of  the 
inexperienced.  This  device,  shown  in  Fig.  683,  consists  of  a  brass 
cup  shaped  cap,  A,  perforated  in  the  centre,  and  screwed  to  tlie  top 
of  the  pestle  at  S,  so  as  to  permit  of  the  slow  revolution  of  the  cap 
when  the  pestle  is  tightly  grasped  in  the  hand  ;  the  lower  cut  shows 
another  view  of  the  cap. 

Rolling  the  Mass. — \\lien  the  mass  is  made,  it  must  be  formed  into 
a  flat  cake  by  placing  it  upon  a  hard,  level,  dusted  surface  and  rolling 

it  with  a  cylindrical  roller.     The 
''^^'^  thickness  of  the  cake  determines 

the   weight   of   tlie   lozenge,    and 
hence  it  is  more  exact  to  have  some 


Fid.  6S6 


d 


Iliirn'son'H  luzongc  Imiird 


Hnrrison's  Inzcngo  lioard  (sectional  view) 


means  of  axljusling  tlie  thickness.  In  Slocum's  lozenge  board  (see 
Fig.  (ISl)  this  is  ingi'iiiously  cnVct<Ml  by  the  use  of  tapering  oak  slrii>s, 
(',  which  slides  in  inclined  furrows;  the  liaiuUes  of  the  strips  are 
graduated,  having  saw  kerfs  at  reguhir  int^'rvals  ;  the  brass  plate,  li, 
permits  these  to  be  accurately  adjuste<l  and  held,  so  that  l)oth  stri]>s 
project  uniformly  above  the  IxcumI.  liy  pushing  both  strii)S  forward, 
greater  Ihirkness  of  the  lozenge  cake  is  secured. 
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Harrison's  lozenge  board  is  shown  in  Figs.  685  and  686.  The 
board  is  surrounded  by  a  frame,  and  the  former  can  be  elevated  or 
depressed  uniformly  by  turning  the  screw  shown  in  the  sectional  view 


Fig.  (W? 


Fig 


Fir;. 


1 


Lozenge 
punch 


rrocter's  lozenge  board 

in  Fig.  686.  The  handles  of  the  roller  form  one  con- 
tinuous piece,  running  through  a  longitudinal  hole 
through  its  centre.  This  i)erniits  the  handles  to  be 
grasped  tightly  while  the  roller  revolves.  Lozenge 
rollers  should  be  true  cylinders,  and  are  generally  made  of  hard 
wood.  St«el  rollers  and  glass  rollers  have  been  used,  however. 
These  are  both  made  hollow,  so  that  hot  water  can  be  intioduced 
through  the  holes  made  where  the  handles  are  screwed  in.  Hollow 
lozenge  rollers  of  this  kind  are  used  when 
heated  for  rolling  stiff  extractive  masses. 

A  convenient  lozenge  board  was  devised 
by  Wallace  Procter  (see  Fig.  687).  The 
board,  made  of  well  sejisoned  wood,  is  14 
inches  long,  10  inches  wide,  and  1^  inches 
thick.  At  each  side,  about  .3  inches  from 
each  end,  a  plate,  B,  is  let  in  and  securely 
fastened  ;  the  brass  plates,  C,  are  movable, 
and  are  held  in  place  bj^  pins  at  one  end  and 
square  shouldered  screws,  D,  at  the  other 
end  ;  the  side  plates,  C,  are  raised  or  lowerei  1 
and  tixed  at  any  height  desired  by  the  set 
screw,  D. 

Cutting  the  Troches. — Troches  are  cut 
by  cylindrical  or  conical  punches,  often 
made  of  tinned  iron,  as  shown  in  Fig.  68S, 
but  preferably  of  steel.  Fig.  680  shows  a 
very  good  ])unch,  having  a  hardened  si  eel 
octagonal  cutter,  C,  soldeivd  to  a  hollow 
conical  handle,  M.  Fig.  (JOO  represents  ;i 
very  complete  lozenge  cutter  with  a  ciicii 
lar  die,  wliich  .stami)s  a  letter  ui)ou  a  lozenge 
in  addition  to  cutting  it.  It  was  obtained  by 
the  author  from  Chicago.  It  is  made  very 
substantially,  and  is  accompanied  by  a  cutter  and  a  die  for  oval 
lozeiiges.   Fig.  602  shows  the  Franciscus  lozenge  punch.  The  cutter  is 


Lo/engc  ruttt-r,  with  die 
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of  steel  aud  a  coiled  spring  at  the  top  of  the  handle  pushes  the 
lozenge  out  after  it  is  cut.  Fig.  693  shows  an  excellent  cutter  which 
accurately  cuts  six  lozenges  at  once.  It  was  devised  by  a  Western 
pharmacist.     Fig.  694  gives  the  end  view.    The  cutter  is  placed  upon 


Fig.  692 


Fig.  693 


Fig.  694 


The  Franciscus 
lozenge  punch 


Lozenge  cutter 


Lozenge  cutter 
(end  view) 


the  soft  mass  and  pressed  down  until  the  edges  touch  the  board.     By 
pressing  upon  the  handle,  A,  the  lozenges  are  forced  out  of  the  cut- 
ters, tlie   sin-ings,   S,   causing  the  pushers  to  i-esume  their  original, 
position. 

Fig.  695  shows  Colton's  lozenge  cutting  machine.  The  mass, 
having  been  ])ieviously  rolled  into  a  flat  cake  of  the  desired  thickness, 
is  placed  upon  the  moving  rubber  l)elt,  which  cai-ries  it  foi-ward  to  a 


Fig.  695 


Colton's  lozengr  nittiiiK  iniicliine 


finishing  lollcr  which  gives  it  the  necessary  <'vennoss  of  surface  ;  it 
then  passes  undci  the  tapering  culter.s,  and  the  h)zenges  drop  down- 
ward to  a  tray  or  receiver. 
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Trochi-sci  Acidi 
Tannici 


Ammunii  C'hlo- 
ridi 


Cubebae 


Gambir 


Glyeyrrhizii'  et 
Opii 


Krameriae 
Potassii  Chloratis 
Santonini 


Sodii  Bicarbona- 
tis 


Official  Troches 

Alude  by  forming  a  mass,  with  tlie  aid  of  Stronger  Orange  Flower  Water, 

from  t)  (im.  of  'I'annic  At-id,  iib  Urn.  of  .Sugar,  and  2  Gm.of  Tragacantb, 

anil  dividing;  it  into  100  troches 
Made  by  forming  a  mass,  with  the  aid  of  Syrup  of  Tolu,  from  10  Gm.  of 

Ammonium    Chloride,    20    Gm.    of  Extract  of  (jlycyrrhiza,    2   Gin.  of 

Tragacantb,  and  40  (im.  of  >Sugar,  and  dividing  it  into  100  troches 
Made  by  forming  a  mass,  with  the  aid  of  .Syrup  of  Tolu,  from  2o  (irn.  of 

Extract  of  (jlycyrrhiza    and    12    (im.  of  Acacia,  with   which    2   (im.  of 

Oleoresin  of  Cubeb  and  1  Cc.  of  Oil  of  Sa.ssafriu*  have  been  thoroughly  in- 
corporated, and  dividing  it  into  100  troche.s 
Made  by  forming  a  mass,  with  the  aid  of  .Stronger  Orange  Flower  Water, 

from  f)  (im.  of  Gambir,  6.0  (im.  of  .Sugar,  and  2  Gm.  of  Tragacantb,  and 

dividing  it  into  100  troches 
Made  by  forming  a  mass,  with  the  aid  of  Water,  from  15  (im.  of  Extract 

of  Glycyrrhiza,  0.5  (im.  of  Powdered  Opium,  12  (Jm.  of  Acacia,  and  20 

Gm.  of  .Sugar,  with  which   0.2   Cc.  (about   4  drops)  of  Oil  of  Anise  has 

been  incorporated,  and  dividing  it  into  100  troches 
Made  by  forming  a  mass,  with  the  aid  of  Stronger  Orange  Flower  Water, 

from  6  Gm.   of  Extract  of  Krameria,  65   (im.  of  .Sugar,  and  2  Gm.  of 

Tragacantb,  and  dividing  it  into  100  troches 
Made  by  forming  a  mass,  with  the  aid  of  AVater,  from  15Gm.of  Potassium 

Chlorate,   60  (im.  of  Sugar,  and  'i  Gm.  of  Tragacantb,  and  dividing  it 

into  100  troches 
Made  by  forming  a  mas.s,  with  the  aid  of  Stronger  Orange  Flower  Water, 

from  3  (im.  of  Santonin,   DO  (im.  of  Sugar,  and  3  Gm.  of  Tragacantb, 

and  dividing  it  into  100  troches 
Made  by  forming  a  mass,  with  the  aid  of  Mucilage  of  Tragacantb,  from  18 

Gm.  of  Sodium  Bicarbonate,  54  (im.  of  Sugar,  and  1  Gm.  of  Myristica, 

and  dividing  it  into  100  troches 


Unofficial  Troches  or  Lozenges 


Trochiscus  Acidi 
Benzoici.     Br. 

Acidi  Carbolici. 
Br. 

Bismuthi  Com- 
positus.     Br. 


Trochisci  Cretae. 
U.  S.  P.  1890 


Trochiscus  Euca- 
lypti Gummi. 
Br. 

Trochisci  J'erri. 
U.  S.  P.  1890 


Trochiscus  Ferri 
Redact  i.     Br. 
(iuaiaci  Resina3. 
Br. 

Trochisci  Ipecacu- 
anhic.    U.  S.  P. 
1890 

Trochiscus  Krame- 
riae et  Cocainae. 
Br. 

Trochisci  Mentha; 
Piperitiv. 
U.  S.  P.  1890 


Ingredients 


0.0324  Gm.    (J    grain)    Benzoic 

Acid 
0.0648  Gm.  (1  grain)  Phenol 

0.1296  (im.  (2  grains)  each  of  Bis- 
muth Oxycarbonate  and  Heavy 
Magnesium  Carbonate:  0.2592 
(lUi.  (4  grains)  Precipitated 
Calcium  (,'arbonatc 

25  (im.  Prepared  Chalk ;  7  Gm. 
Acacia ;  3  Cc.  Spirit  of  Nut- 
meg, 40  (im.  Sugar;  Water  suf- 
ficient to  make  100  troches 

0.0048  (im.  (1  grain)  Eucalyptus 
(ium 

30  (im.  Ferric  llyilrate;  1  (im. 
Vanilla,  cut;  100  (im.  Sugar; 
Mucilage  of  Tragacantb,  suffi- 
cient to  make  100  troches 

0.0648  Gm.  (1  grain)  Reduced 
Iron 

0.1944  (5m.  (3  grain.s)  (iuaiacum 
Resin 

2  (Jm.  Ipecac;  2  (iin.  Traga- 
cantb; 65  (im.  Sugar;  Syruj) 
of  Orange  to  make  100  troches 

0.0648  Gm.  (I  grain)  Extract  of 
Krameria:  0.00324  (Im.  (^^ 
grain)  Cocaine  Hydrochloride 

1  Cc.  Oil  of  Pfp|>orniint  ;  SO  (im. 
I'^ugar  :  Mucilage  of  Tragacantb 
to  make  100  troches 


Preparation 


Mix  with  Fruit  Basis'*  to  form  a  loz- 
enge 

Mix  with  Tolu  Basis^  to  form  a  loz- 
enge 

Mix  with  Rose  Basis*  to  form  a  loz- 
enge 


Rub  the  powders  with  the  Spirit  of 
Nutmeg  until  thoroughly  mixed, 
form  a  mass  with  Water,  and  divide 
into  100  troches 

Mix  with  Fruit  Basis*  to  form  a  loz- 
enge 

Hub  the  Vanilla  with  a  portion  of  the 
Sugar  to  a  tine  powder,  add  the  Fer- 
ric Hydrate  and  remainder  of  the 
Sugar,  form  a  mass  with  Mucilage, 
ami  divide  into  100  troches 

Mix  with  the  Simple  Basis^  to  form  a 
lozenge 

Mix  with  the  Fruit  Basis*  to  form  a 
lozenge 

Mix  the  powders  intimately,  form  a 
mass  with  the  aid  of  Syrup  of  Orange, 
and  diviile  into  100  troches 

.Mix  with  the  Fruit  Basis*  to  fonn  a 
lozenge 

Thori»ughly  incorporate  the  Oil  of 
Pei)permint  with  the  Sugar,  form  a 
mass  with  the  aid  of  the  Mucilage, 
and  divide  it  into  100  troches 
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Unofficial  Troches  or  Lozenges— roH^nHef/ 


Name 


Troohiscus  Mor- 
phinii'.     Br. 

Troi-hisci  Morphinie 
et  Ipeeiicuanhic. 
U.  S.  P.  1890 


Trocliiseus  Sulphu- 
ris.     Br. 


Trochisci  Zingib- 
eris.  U.  S.  P. 
1890 


Ingredients 


0.0018  Gill.  (^  grain)  Morphine 
Hydrochloride 

0.16  (Jin.  Morphine  Sulphate; 
0.5  Gin.  Ipecac  ;  65  Gin.  Sugar  ; 
0.2  Cc.  Oil  of  (Jaulthcria;  Mu- 
cilage of  Tragacanth  to  make 
100  troches 

162  (jin.  Precipitated  Sulphur; 
32.4  Gra.  Acid  Potassium  Tar- 
trate ;  259.2  Gm.  Sugar  ;  32.4 
Gra.  Gum  Acacia;  29.5  Cc. 
Tincture  of  Orange  ;  29.5  Cc. 
Mucilage  of  (Jum  Acacia 

20  Cc.  Tincture  of  Ginger ;  4 
Gm.  Tragacanth;  130  Gm. 
Sugar ;  Syrup  of  Ginger  to 
make  100  troches 


Preparation 


Mi.\  with  the  Tola  Basis^*  to  form  a 
lozenge 

Thoroughly  incorporate  the  Oil  of 
(Jaulthcria  with  the  ini.xed  powders, 
form  a  mass  with  the  aid  of  the  Mu- 
cilage, and  divide  it  into  100  troches 

Thoroughly  incorporate  the  Tincture 
of  Orange  with  the  mixed  powders, 
form  a  mass  with  the  aid  of  the  Mu- 
cilage, and  divide  it  into  500  lozenges 


Thoroughly  incorporate  the  Tincture 
of  (Jinger  with  the  Sugar,  dry  it  in 
the  air,  add  the  Tragacanth,  form  a 
mass  with  the  aid  of  the  Syrup,  and 
divide  into  100  troches 


1.  Preparation  of  Lozenges  with  Simple  Basis.  Br. — Mix  500  times  the  quantity  of 
drug  ordered  for  one  lozenge  with  496  Gin.  of  powdered  Sugar  and  19.5  Gm.  of  powdered  Gum 
Acacia,  form  a  mass  with  the  aid  of  35.5  (]c.  of  Mucilage  of  Gum  Acacia  and  sufficient  Dis- 
tilled Water,  and  divide  it  into  500  lozenges.     Dry  them. 

2.  Preparation  of  Lozenges  with  Tolu  Basis.  Br. — Take  500  times  the  quantity  of 
drug  (inlcrtMl  lor  one  In/.cngi'.  dissolve  alkaloids,  if  ])rcsent.,  in  10.5  Cc.  of  Water,  mixing  the 
solution  thoroughly  with  482  (Jin.  of  powdered  Sugar  and  19.5  (Jm.  of  powdered  (iuui  Acacia, 
then  incorporate  any  other  ingredients  ordered  and  10.5  (^'c.  of  Tincture  of  Balsam  of  Tolu, 
form  into  a  mass  with  35.5  Cc.  of  Mucilage  of  (Jum  Acacia  and  sufficient  Distilled  Water,  and 
divide  it  into  500  lozenges.      Dry  them. 

3.  Preparation  of  Lozenges  with  Rose  Basis.  Br. — Mix  500  times  the  quantity  of 
drug  ordered  for  one  lozenge  with  49(1  (iin.  of  powdered  Sugar  and  19.5  (Jm.  of  powdered  (Jum 
Acacia,  form  into  ii  mass  with  the  aid  of  17.5  Cc.  of  Mucilage  of  (Jum  Acacia  and  sufficient 
Rose  Water,  and  ilivide  into  500  lozenges.      Dry  thein. 

4.  Preparation  of  Lozenges  with  Fruit  Basis.  Br. — Mix  500  times  the  quantity  of 
drug  ordered  for  one  lozenge  with  439.5  (Jm.  of  powdered  Sugar  and  19.5  Gm.  of  powdered 
(Jum  Acacia,  form  into  a  mass  with  the  aid  of  35.5  Cc.  of  Mucilage  of  (Jum  Acacia  and  56.75 
Gm.  of  black-currant  pa.«te  of  commerce,,  softened  with  Distilled  Water,  and  additional  Water, 
if  necessary,  and  divide  into  500  lozenges.     Dry  them. 

TROCHISCI  ACIDI  TANNICI.  V.  S.    Troches  of  Tannic  Acid 

Metric  OM  form 

•  Tannic  Acid 6  Gm.  93  grains 

Sugar,  in  line  j.owder 65  Qm.  2  oz.  av.  128  gr. 

Tragacanth,  in  line  jiowder 2  Qm.  31  grains 

stronger  Orange  Flower  Water,  a  sufficient  quantity. 

To  make  one  hundred  troches 100  100 

Rub  the  powders  tojjether  until  thoy  aro  thoroujjhly  mixed  ;  tlien 
with  str()iij;ei-  ()ianf:;e  Flower  Water,  lorm  a  mass,  to  he  divided  into 
KM)  troehe-s. 

TROCHISCI    AMMONII    CHLORIDI.   IS.     Troches   of   Ammonium 

Chloride 

Mrtrir  Old  foilu 

•  Ammonium  Chloride,  in  line  powder 10  dm.  154  grains 

Lxtract  of  Olycyrrhiza,  in  fine  powder 20  Gm.  .309  grains 

Tragacanth,  in  fine  powder 2  Gm.  31  grains 

Sugar,  in  (ine  jiowder 40  Gm.  1  oz.  av.  180  gr. 

Syrup  of  Tolu,  a  sulTicient  quantity,  

To  makf  one  hiin.lred  troches 100  100 

Kiili  the  jtitwdeis  to^M-lher  until  they  are  t  liontiiu^lilN  mixed  ;  tiien 
witli  S\viiii  i>\'  'i'lilii.   I'niiii  ;i  iimss.  to  he  (li\  ided   iiitu   100  troches. 
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TROCHISCI  CUBEB/E.  L.S.    Troches  of  Cubeb 

Metric  Old  form 

•Oleoresin  of  Cubeb 2  Qm.  31  grains 

Oil  of  Sassafras      1   Cc.  16  cninimg 

Extract  of  Glycyrrhiza,  in  fine  powder 25  Qm.  .'{86  grains 

Acacia,  ill  tine  jiowder 12  Qm.  185  grains 

Syrup  of  Tolu,  a  sufficient  quantity, 

To  make  one  hundred  troches 100  100 

Rub  the  jjowders  together  until  they  are  thoroughly  mixed  ;  then 
add  the  Oleoresin  and  the  Oil,  and  incorporate  them  with  the  mixtuie. 
Lastlj^,  with  Syruj)  of  Tolu,  form  a  mass,  to  be  divided  into  100 
troches.  The  proportion  of  Oleoresin  of  Cubeb  in  Cubrh  lozeiujfs^  as 
they  are  most  usually  called,  has  been  reduced  one-half  in  the  U.  S. 
P.  (8th  Kev. ),  as  experience  showed  that  the  former  official  lozenges 
were  unpleasantly  strong. 

TROCHISCI   GAMBIR.  U.S.    Troches  of  Qambir 

[To  replace  Tkochisci  Catechu,  Pharm.  1890] 

Mttrii-  01(1  form 

*  Qambir,  in  fine  powder 6  Qm.  93  grain.*? 

Sugar,  in  fine  powder 65  Qm.  2  oz.  av.  128  gr. 

Tragacanth,  in  tine  powder      2  Qm.  31  grains 

Stronger  Orange  Flower  Water,  a  sufficient  quantity,  

To  make  one  hundred  troches 100  100 

Rub  the  powders  together  until  they  are  thoroughly  mixed  ;  then 
with  Stronger  Orange  Flower  Water,  form  a  mass,  to  be  divided 
into  100  troches. 

TROCHISCI  QLYCYRRHiZ/E  ET  OPII.  U.S.  Troches  of  Glycyrrhiza  and 

Opium 

Metric  Old  form 

*  Extract  of  Glycyrrhiza,  in  fine  powder 1 5.0  Qm.  231    grains 

Powdered  Opium 0.5  Qm.  ~\  grains 

Acacia,  in  tine  powder 12.0  Qm.  185    grains 

Sugar,  in  tine  powder 20.0  Qm.  309    grains 

Oil  of  Anise 0.2  Cc.  3    minims 

Water,  a  sufficient  quantity, 

To  make  one  hundred  troches 100  100 

Rub  the  powders  together  until  they  are  thorougldy  mixed  ;  then 
add  tlie  Oil  of  Anise  (efiuivaleiil  t<>  aliout  4  drops),  and  im-orporalt- 
it  with  the  mixture.  Lastly,  with  Water,  form  a  mass,  to  be  dividrd 
into  100  troches. 

TROCHISCI  KRAMERI/€.  U.S.    Troches  of  Krameria 

M.tri<  (^M  furm 

*  Extract  of  Krameria 6  Qm.  93  grains 

Sugar,  in  tine  jiowdcr 65  Qm.  2  oi.  av.  12'^  gr. 

Tragacanth,  in  fine  powder 2  Qm.  31  grains 

.Stronger  Orange  Flower  Water,  a  sufficient  qu:intit y. 

To  make  one  hundred  troches 100  100 

Rub  the  iiowders  together  until  they  are  tlioroughly  mixed  ;  tlu*n 
with  Strong*'!-  Orange  Flower  Water,  form  a  nuuss,  to  be  divided 
into  100  troches. 
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TROCHISCI  POTASSII  CHLORATIS.  U.S.    Troches  of  Potassium 

Chlorate 

Sletric  Old  form 

*  Potassium  Chlorate,  in  tine  powder 15  Qm.  231  grains 

Sugar,  in  tine  j)owilcr 60  Gm.  2  oz.  av.  51  gr. 

Tragacanth,  in  fine  powder 3  Qm.  46  grains 

Water,  a  jiufficient  quantity, 

To  make  one  hundred  troches 100  100 

Mix  the  Sugar  with  the  Tragacauth  by  trituration,  in  a  mortar ; 
then  transfer  the  mixture  to  a  sheet  of  paper,  aiid  by  means  of  a  bone 
spatula  mix  with  it  the  Potassium  Chlorate,  being  careful,  by  avoid- 
ing trituration  or  pressure,  to  preveut  the  mixture  from  igniting  or 
exploding.  Lastly,  with  Water,  form  a  mass,  to  be  divided  into  100 
troches. 

TROCHISCI   SANTONINI.  U.  S.    Troches  of  Santonin 

Mrtrir  Dirt  form 

*  Santonin,  in  fine  powder 3  Qm.  46  grains 

Sugar,  in  fine  powder 90  Qm.  3  oz.  av.  76  gr. 

Tragacanth,  in  fine  powder 3  Qm.  46  grains 

Stronger     Orange     Flower     Water,     a    sufficient 

quantity,  

To  make  one  hundred  troches 100  100 

Eub  the  powders  together  until  they  are  tlioroughly  mixed  ;  then, 
with  Stronger  Orange  Flower  Water,  form  a  mass,  to  be  divided  into 
100  troches. 

Troches  of  Santonin  should  be  kei)t  in  dark  amber-colored  vials. 


TROCHISCI   SODII   BICARBONATIS.  U.  S.     Troches  of  Sodium 

Bicarbonate 

Metric  Old  form 

•Sodium  Bicarbonate 18  Qm.  278  grains 

Sugar,  in  fine  powder 54  Om.  1  oz.  av.  396  gr. 

Myristica,  Itruised 1  Qm.  15  grains 

Mucilage  of  Tragacanth,  a  sufficient  quantity, 

To  make  one  hundred  troches 100  100 

Triturate  the  Myristica  with  the  Sugar,  giadually  added,  until  tliey 
are  reduced  to  a  fine  i)owder,  and  mix  this  intimately  with  the  So- 
<lium.  P>icarI)<)M;il<' ;  then,  with  th<'  IMucilage  of  Tragacanlli,  form  a 
mass,  to  be  divided  into  100  troches. 


Confectiones     Confections 

Conft'ctions  are  saccharine,  soft  solids,  in  which  one  or  more  medici- 
nal substances  arc  iiicor])orate(l  with  the  object  of  jifl'onling  an  agree- 
abl«'  form  for  their  iidministratioii,  and  a  convenient  mellmd  for  tlieir 
preservation.  Under  llu'  old  names  of  rmism'rs  ;ind  rlfditarics,  these 
prepiuatioMS  have  l)een  in  use  for  cetituries.  In  the  ])re]):iralion  of 
confections  the  t)asis  is  finely  powdered  sugar,  ;ind  the  medicinal  in- 
gredients must  be  brought  to  the  condition  of  a  smooth  paste  or  intro- 
dnced  as  a  fine  powder  or  1i(|ui(l.      Only  tiro  confections  are  official. 
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Official  Confections 

Confectio  Rosae     80  Gm.   Red  Rose,  in   No.  (JO   iiowilur:  640  (jtrii.   l'owdere<l  Sugar;   120  (im. 
Chirified  Honey  ;  160  Cc.  Stionjjer  Uobc  Water 
Sennae  100  (Jm.  >Senna,  in   Xo.  CO  powder ;  5  (iin.  Oil  of  Coriander;   160  Oni.  Casfia 

Fistula,  bruised  ;  100  (iiii.  Tamarind  ;  70  (Joi.  Prune  ;  120  (im.  Fig,  bruised  ; 
555  <im.  Powdered  Sugar;   Water,  sufiicicut  to  make  1000  Gm. 


Unofficial  Confections 


Ingredients 


Confectio 

Pipcris.  Br. 
Sulphuris.  Br. 


40  (Jni.  Black  Pepper;  60  Gm.  Caraway  Fruit; 
300  (Jni.  Clarified  Honey 

100  Gm.  Sublimed  Sulphur:  25  (Jni.  Acid  Potas- 
sium Tartrate;  1  (Jm.  Tragacanth ;  50  Cc. 
Syrup  ;  12.5  Cu.  Tincture  of  Orange  ;  37.5  Cc. 
Glycerin 


Preparation 


Mix  them  ami  form  into  a 

mass 
Mix  them  and  form  into  a 

mass 


CONFECTIO  ROS/E.  U.  8.    Confection  of  Rose 

Jtctrir  Old  form 

*  Red  Rose,  in  No.  60  powder 80  Gm.  1    oz.  av. 

Sugar,  in  fine  powder 640  Qm.  8    oz.  av. 

Clarified  Honey 120  Qm.  IJ  oz.  av. 

Stronger  Rose  Water 160  Cc.  2    fl.  oz. 

To  make  about     1000  Gm.  12J  oz.  av. 

Eub  the  Eed  Rose  with  the  Stronger  Rose  Watei-  previously  lieated 
to  65°  C.  (149°  F.),  then  gradually  add  the  Sugar  and  Clarified 
Honey,  and  beat  the  whole  together  until  a  uniform  mass  results. 


CONFECTIO  SENN/C.  U.  S.     Confection  of  Senna 

M.  tri(  Old  form 

"Senna,  in  No.  60  powder 100  Gm.  1  oz.  av.  26."?  gr. 

Cassia  Fistula,  bruised 160  Qm.  2  oz.  av.  245  gr. 

Tamarind 1 00  Qm.  1  oz.  av.  263  gr. 

Prune,  sliced 70  Qm.  1  oz.  av.    52  gr. 

Fig,  bruised 120  Qm.  1  oz.  av.  403  gr. 

Sugar,  in  fine  i)()wdcr 555  Qm.  8  oz.  av.  385  gr. 

Oil  of  Coriander 5  Qm.  30  minims 

Water,  a  sufficient  quantity, 

To  make 1000  Qm.  IB  oz.  av. 

Digest  the  Ca.ssia  Fistula,  Tamarind,  Prune,  and  Fig  with  500  Cc. 
[old  form  S  fl.  oz.]  of  AVater  in  a  covered  vessel,  by  means  of  a  w;tter 
bath,  for  three  houi-s.  Separate  the  coarser  portiouf;  and  rub  the 
pulpy  mavss,  first  through  a  coarse  hair  sieve,  and  then  through  a 
muslin  cloth.  Mix  the  i-esidue  with  150  Cc.  [old  form  22  fl.  oz.]  of 
Water,  and,  having  dig<'stcd  the  mixture  for  a  short  time,  treat  it  as 
before,  and  add  the  ]>roduct  to  the  pulpy  mass  tirst  ol>tained.  Then. 
l)y  means  of  a  Avatei'-bath,  dissolve  tlic  Sug;ir  in  tlie  jiiilpN  li(|uid,  and 
evaporate  the  whole  in  a  tared  vessel,  until  it  weighs  S\)'y  (Jm.  [old 
form  14  oz.  av.  140  gr.].  Lastly,  add  the  Seima  and  the  Oil  of  Cori- 
ander, and  incor]ioiate  them  thoroughly  with  tlie  other  iugredients 
while  they  are  yet  warm. 

Average  done. —  60  grains  (4  Gm.). 
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Massas     Masses 

Pill  miisses  are  official  in  the  U.  S.  Pluirmacopoeia  under  the  title 
of  "Massa."  As  the  official  preparations  are  usually  kept  in  bulk 
by  pharmacists,  and  are  permanent  preparations,  there  is  a  manifest 
propriety  in  making  a  distinct  class  of  them.  There  are  tivo  official 
masses- 
Official  Masses 


Name 


Proportions 


Preparation 


Massa  Ferri 
Carbona- 
tis 


Hj-drargyri 


100  Gin.  Ferrous  Sulphate ; 
46  Gin.  Monohydrated  So- 
dium Ciirbonate  ;  38  Gui. 
Clarified  Honey ;  25  Gni. 
Sugar,  in  coarse  powder : 
Syrup  and  Distilled  Water, 
of  each,  a  sufficient  quan- 
tity to  make  100  Gm. 

33  Gm.  Mercury;  10  Gm. 
Glycj'rrhiza,  powdered-;  15 
Gm.  Althwa,  powdered ;  9 
Gm.  Glycerin;  33  Gm. 
Honey  of  Rose 


Dissolve  the  Ferrous  Sulphate  and  the  Monohy- 
drated Sodium  Carbonate  separately  in  boiling 
Distilled  Water,  add  20  Cc.  Syrup  to  the  Solu- 
tion of  Ferrous  Sulphate,  and  mix  the  solu- 
tions. When  cold,  pour  off  the  supernatant 
liquid,  and  wash  the  precipitate  with  a  mix- 
ture of  1  volume  of  Syrup  to  10  volumes  of 
AVater.  Drain  the  precipitate,  mix  it  with  the 
Honey  and  Sugar,  and  evajiorate  it  to  100  (im. 

Triturate  the  Mercury  with  the  Honey  of  Rose 
until  it  is  extinguished,  add  gradually  the 
Glycerin,  Glycyrrhiza,  and  Althaea,  and  con- 
tinue the  trituration  until  the  mass  is  homoge- 
neous 


Unofficial  Mass 


Name 


Ingredients 


Preparation 


Massa  Copai- 
hse.    U.S. 
P.  1890 


94  Gm.  Copabia ;  6  Gm.  Mag- 
nesia ;  Water,  a  sufficient 
quantity 


Uniformly  dampen  the  Magnesia  with  a  little 
Water,  gradually  incorporate  the  Copaiba  with 
it,  and  heat  on  a  water-bath,  during  half  an 
hour,  frequently  stirring.  Lastly,  set  it  aside 
until  it  has  acquired  a  pilular  consistence 


MASSA   FERRI   CARBONATIS.  U.S.     Mass  of  Ferrous  Carbonate 

[V.\lli-;t's  Mass] 

metric  Old  form 

*  Ferrous  Sulphate,  in  clear  crystals 100  Gm.  8  oz.  av. 

Monohydrated  Sodium  Carbonate 46  Gm.  3  o/..  av.  298  gr. 

Clarified  Honey 38  Gm.  3  o/..  av. 

Sugar,  in  coarse  powder 25  Gm.  2  oz.  av. 

Syrup, 

Distilled  Water,  each,  a  sufficient  quantity,  

To  make  100  Qm.  8  oz.  av. 

Di.ssolve  the  J*^'rrous  Sulphate  and  the  INFonohydratcd  Sodium  Car- 
bonate, each  separately,  in  200  Cc.  [old  form  1  pint]  of  l»oilin<;  Dis- 
tilled Water,  and,  liavin^^  axhled  20  Cc.  [old  form  U  tl.  oz,]  of  Syrup 
to  the  solution  of  the:  Iron  salt,  lilt<M-  both  solutions,  and  allow  them 
to  become  coM.  Introduce  the  solutiou  of  Monohydrated  Sodium 
Carb(»nate  into  a  Ixdlle  haviiij;  a  capa«'ity  of  about  500  Cc.  [old  foitn 
2,V  pints]  and  jiiaduaily  add  the  .solution  of  the  Iron  salt,  rolat inji:  the 
bottle  constantly  oi-  tie(|uent ly.  until  carbonic  acid  j^as  no  loufjer 
escapes.  Ad«l  a  sufficient  (|uanlity  of  Distilled  Water  to  till  the 
bottle;  then  coik  it  and  set  it  asid«',  so  that  the  Ferrous  C:irbonate 
may  subside.     I'our  off  the  supernatant  liquid,  and,  having  mixed 
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Syrup  and  Distilled  Water  iu  th<;  proportion  of  1  voliinuM)!'  JSyrup  to 
19  volume.s  of  Distilled  Water,  wash  tlie  jjrecipitate  with  the  mixture 
by  decantatiou  until  tlie  washings  no  longer  have  a  sjiline  taste. 
Drain  the  precipitate  on  a  muslin  strainei',  and  express  as  mncli  of 
the  Water  as  p()ssil)le.  Lastly,  mix  the  jji-ecipitate  at  once  witli  tin; 
Honey  and  Sugai-,  and,  by  means  of  a  water  bath,  evaporate  tlie  mix- 
ture in  a  tared  dish,  with  constant  stirring-,  until  it  is  reduced  to  100 
Gm.  [old  form  8  oz.  av.]. 

Average  dose. — 4  grains  (0.250  Gm. ). 

MASSA  HYDRARGYRI.   U.  S.     Mass  of  Mercury 

[Blue  Mass] 

Metric  Old  form 

•Mercury 33  Gm.  5  oz.  uv.  122  gr. 

Glycyrrhiza,  in  No.  60  powdcT 10  Gm.  1  oz.  av.  2fi3  gr. 

Althaea,  in  No.  60  powder 15  Gm.  2  oz.  av.  175  gr. 

Glycerin 9  Gm,  1  oz.  av.  193  gr. 

Honey  of  Rose 33  Gm.  5  oz.  av.  Ii22  gr. 

To  make • 100  Gm.  16  oz.  av. 

Triturate  the  Mercury  with  tlie  Honey  of  Eose  until  it  is  extin- 
guished' and  globules  of  mercury  are  no  longer  visible  under  a  lens 
magnifying  at  least  ten  diameters.  Add  the  Glycerin,  then  the  Gly- 
cyrrhiza and  Althaia  gradually,  and  continue  the  trituration  until  the 
mass  is  homogeneous.     Keep  the  product  iu  well  closed  containers. 

If  a  portion  of  the  Mass  be  triturated  in  a  mortar,  with  warm  aretic  acid,  tiie 
filtrate  should  not  become  mure  than  slightly  opalescent  on  the  addition  of  a  few- 
drops  of  hydrochloric  acid  (limit  of  mercnroxs  oxide). 

If  another  portion  of  the  Mass  1)8  digested  with  warm,  diluted  hydrochloric 
acid  and  a  little  purified  animal  charcoal,  the  filtrate  should  not  be  affected  by 
hydrogen  sulphide  T.S.,  or  by  stannous  chloride  T.S.  (absence  of  mercuric  oxide). 

Average  dose. — 4  grains  (0.250  Gm. ). 

Apparatus  for  Kneading  Masses. — Tn  making  masses  upon  the 
large  scale  it  is  necessary  to  use  mechanical  contrivances  to  secure  a 

Fig.  696  Fig.  697 


Day's  pill  iimss  mixer 


I'liv's  ])ill  iiinss  iiiixiT 


thorough  admixture  of  the  ^•arious  ingiedicnts.     One  of  the  simplest 
forms  cousists  of  two  smooth  iron  rolh-rs.  gear«'(l  so  that  they  may  be 


'  If  the  mixturi'  should  beoomo  .«o  thii'k  tli;it  tlm  uioriury  coasos  ti>  ilisajipciir,  a  few  ilrojis  of 
water  shuiul  hu  added. 
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made  to  approadi  or  recede  from  each  other,  revolving  in  opposite 
directions  and  at  slightly  diircrcnt  rates  of  speed.  The  mass  ronghly 
mixed  is  repeatedly  piussed  throngh  the  rollers,  which  may  be  hollow, 
so  that  steam  can  be  introduced  inside  and  thus  heated  (some  miisses 
reipiiriug  such  treatment),  or  the  rollers  can  be  heated  directly  on  the 
outside  by  a  row  of  spirit  lamps  placed  on  a  table  immediately  under 
them.  Fig.  (JJMj  and  697  illustrate  two  forms  of  Day's  pill  miuss 
mixer.  Fig.  <)1M)  represents  a  hand  machine  having  a  capacity  of 
three  pounds,  and  Fig.  G97  one  intended  to  be  run  by  "power,"  with 

a  capacity  of  thirty  pounds.  They 
are  made  of  iron  and  steel,  the  hop- 
pers are  lined  with  porcelain,  and 
the  machine  is  arranged  so  that  the 
mass  can  be  discharged  when  fin- 
ished, by  inclining  the  machine  and 
revolving  the.  mixers. 

Another  form  of  mixer  made  by 
the  J.-  H.  Day  Company  is  shown 
in  Fig.  698.  It  is  especially  de- 
signed to  incorporate  mixtures  of 
extractive  matter  for  pill  masses  ; 
two  steel  rollers  which  can  be  set,  so 
as  to  revolve  at  different  distances 
apart,  are  secured  to  a  strong  iron 
frame,  the  operator  places  the  moistened  materials  that  are  to  be 
mixed  between  the  rollers,  and  by  continually  returning  the  msiss 
which  drops  below,  it  is  thoroughly  kneaded. 

Fig.  699  shows  Colton's  nuuss  mixer.  It  is  constructed  so  as  to 
stand  heavy  work.  The  double  compound  gearing  will  move  the 
double  spirals  through  a  very  tough  mass. 


Day's  pill  muss  rollers 


Pilulae     Pills 

Pills  are  small,  solid  l)odies,  of  a  globular,  ovoid,  or  lenticular  shape, 
which  are  int<Mided  to  be  swallow«'d  and  thereby  produce  medicinal 
action.  Pills  are  more  largely  used  than  any  other  form  of  solid  ])i"ei)- 
arations.  Substances  which  are  l)itt«'r  or  uni)leasiint  to  the  taste,  if  not 
corrosive  or  <leli(in<'scent,  can  be  administ«'r('(l  in  this  form  if  the  dose 
is  not  too  large.  The  ease  and  rajjidity  with  which  pills  can  be  ad- 
ministered, th(^  length  of  time  during  which  they  retain  their  original 
jwtivity,  their  compact  form,  and  their  alisence  of  unpleasant  taste 
wh<*n  coated,  are  the  ])rincipal  reasons  for. their  exten<h'd  us(\ 

In  order  to  giv<^  medicinal  snl)stances  the  recpiisitr  sha]>e  and  con- 
sistence to  foiin  ])il]s,  they  must  be  bi-onglit  into  a  soft  condition  and 
miMic  into  a  mass,  gcncially  tlirongli  the  use  of  a  volatile  licpiid.  The 
snl>s<'(|ii('nt  evaporation  of  this  li(|iii(i,  or  a  portion  of  it.  shonld  pro- 
duce but  litth^  change  in  the  form  of  tlu'  pill.  As  jjrevionsly  stated 
(page  I'JHh,  i)ill  nia.sses  are  sometimes  kept  in  bnlk  and  made  into 
])ills  when  occiision  n^juires.  By  far  the  greatest  number,  however, 
are  made  ext«Mnporaneously,  and  the  exercise  of  the  knowledge  and 
])erception  which  are  necessarv  in  selecting  the  ])roi)er  sul>stance  to 
form    flic    mass    coiislilnl«'s   one    of   the    most    important    <lulies  of 
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the  pharmacist.  To  be  able  always  to  select  the  i)r()iier  excipient  re- 
quires a  thorough  knowledge  of  the  physical  properties  of  all  the 
articles  of  the  materia  medica  which  euter  iutothe  composition  of  j)ill 
masses. 

Forming  the  Mass. — The  mass  consists  of  two  parts  :  1.  The  active 
ingredients.  2.  The  excii)ient,  or  the  substance  used  to  form  the  mass 
and  give  it  the  j) roper  consistence.  The  essential  requirements  of  a 
pill  mass  are  :     1.  Adhesiveness.     2.   Firmness.     3.   riasticity. 

1.  Adhesiveness. — The  mass  must  be  sufficiently  adhesive  to  retain 
its  shape  and  yet  be  soft  enough  to  be  worked  by  the  fingers  or  suitable 

Fig.  099 


apparatus  into  the  desired  form.  To  eiiablr  it  to  possess  n<lhesiveness, 
a  liquid  is  usually  added  to  the  p<>wdere<l  ingrt'dicuts,  and  the  s«'lec- 
tion  of  this  li<|ui(l  must  always  dcitcud  u|)()n  tlie  jdiysical  cliai'acti'r  of 
the  ingredients;  in  many  cases  the  latter  possess  suHicienl  adhesive- 
ness in  tlu'inselves  if  they  are  n\<)istene(l  with  water,  and  hencj'  the 
quality  is  onhj  drrrlopfd. — not  created,  as  in  the  case  of  i)<)W(lers  con- 
taining extracts  ;  others,  again,  are  totally  devoid  of  adhesiveness,  and 
sticky  substances,  like  gum,  sugar,  etc.,  must  be  added  in  suflieient 
quantity  to  supply  the  deficiency.     Some  substances  nuiy  l>e  nnule 
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soft  and  adhesivt'  by  simply  heating  them,  and  they  regain  their 
original  condition  when  allowed  to  cool. 

2.  Firmness The  m;uss  mnst  possess  snfficient  firmness  to  permit 

the  pills  to  retain  their  shape.  The  condition  of  adhesiveness  is 
usually  dependent  upon  the  addition  of  a  liquid  whicli  dissolves  a 
siiuill  portion  of  the  solid  ingredients,  and  this  solution  is  adhesive 
enongh  to  enable  the  mass  to  be  made  ;  but  if  too  much  liquid  lie 
added,  the  quality  of  lirmuess  will  be  lost,  and  the  pills  either  cannot 
be  formed  at  all,  or  will  subsequently  run  together  in  the  box.  The 
physical  properties  of  the  active  ingredieuts  of  the  pill  must  be 
thoroughly  understood  to  judge  of  the  proper  (iuantity  and  kind  of 
excipient  to  be  used  to  give  adhesiveness  without  losing  firmness. 
The  following  general  rule  may  serve  to  guide  the  operator  :  Never 
use  an  exclpieivt  alone  which  is  a  perfect  solvent  for  the  solid  substances. 
For  instance,  water  should  not  be  used  alone  for  making  pills  of  the 
soluble  scaled  iron  salts ;  for,  although  the  pills  nuiy  apparently  be 
firm  enough  when  dispensed,  they  will  be  very  apt  in  warm  weather 
to  run  together  in  the  box.  If  sufficient  acacia  be  used  with  the 
water,  they  can  be  made  to  retain  their  shape. 

3.  Plasticity. — The  condition  of  plasticity  is  a  natnral  result  of  tlie 
possession  of  a  prt)per  degree  of  adhesiveness  and  firmness.  ]\Iany 
sul)stances  may  be  formed  into  a  mass  which  will  be  either  adhesi\e 
or  firm,  but  unless  these  conditions  are  properly  Ixilanced,  so  that  the 
mass  can  be  quickly  and  easily  formed  into  pills  whi{;li  will  retain 
their  shape  without  liattening,  pills  cannot  be  made  successfully. 
Phisticity  can  generally  be  secured  by  thoioughly  working  or  knead- 
ing the  mass.  In  this  connection  see  Fig.  4S4.  The  choice  of  excip- 
ient is  usually  left  entirely  to  the  phai-macist,  and  in  making  the 
selection  care  should  be  taken  that,  while  the  pharmaceutical  reciuire- 
ments  are  fulfilled,  the  proper  solul>ility  or  disintegrability.of  the 
pill  in  the  stoiuach  is  not  lost  sight  of. 

Choice  of  the  Excipient. — An  examination  of  the  following  list  of 
excipients  will  piobably  convey  a  good  idea  of  their  uses.  They  are 
divided  into  two  classes,  li(]uid  and  solid.  Li(|uid  excipients  are 
generally  preferred,  because  they  are  more  conveniently  added  to  the 
powders  : 

List  of  Excipients 

Li,,ni,l 

Water  Used  only  when  the  innrcilirnts  of   thu  pill  possess  sufficient   lulliesivc- 

ness  to  be  develojicil  l)_v  the  water 
Syrup  An  excellent  excipient  when  more  nilhcsivcness  is  ncciled  Ihiin  can  bo 

alTorded  by  the  use  of  wat<>r 
Syrup  of  Acacia  lietter  Ihiin  syrup,  bee:iuse  it  is  more  adhesive,  and  can  be  used  in  smaller 

(juantity.     The  objection   to  its  use  is  that  the  pills  made  with  it  are 

ni)t  to  become  very  hard,  and   in  some  cases  they  may  be  practically 

insoluble  in  the  liquids  of  the  stomach 
Mucila);e  of  Acacia       .More  adhesive  than  any  of  the  preceding,  but  open  to  the  same  objection 

as  syrup  of  iicacia 
Glycerin  Somewhat  adhesive,  but  very  valuable,  because  its  hyjjroseopic  properties 

prevent  the  pills  made  with   it   from  becoming;  hard.      It   is  rarely  ad 

visable    to    use   if    alone,    however,    as   the   surfai'cs    of  the   pills   often 

acquire  a  dampness  which  attracts  the  jmrtides  of  dustinj?  powder 
Glucose  A  very  valuable  ex<ipient.      It  is  colorless,  very  adheaivo,  and  practically 

non-volatile  at  ordinary  temperatures 
Honey  May  be  used  in   place  of"  ^tJucose  for  dark  coloreil  mnsse-o,  but  quinine 

jdlls  arc  not  white  when  honey  is  used  ns  the  exci|)ient 
Extract  of  Malt  Has  the  advantages  of  glucose,  but   the  disadvantage  of  honey  in  not 

being  colorless 
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Glycerite  of  Starch 

Glyeerite  of  Traga- 

ciintli 
Ueneral  Excipient 


Confection  of  Rose 


rViuiil)  of  IJri'iiil 
(Mien  pMiiis) 
Powdered  Altliiesi 
Soap 

Kosin  Cerate 
Cacao  Butter 
Petrolatum 


List  of  Excipients — Cuntiiiued 

Li.iui.l 

Possesses  tlie  merits  of  glycerin,  with  the  adhesiveness  of   the  starch 

jelly.     Its  thick  cou.fi.stence  is  somctiuies  an  inconvenience 
Similar  to  glycerite  of  starch 

Suggested  by  the  author  as  combining  the  advantages  of  several  of  the 
above  (see  below) 

Solid 

Useful  when  a  small  quantity  of  an  active  ingreclient  is  to  be  made  into 
pills  unci  ililiition  is  necessary,  as  in  pills  of  strychnine,  podophyllin, 
etc.     Its  bulkiuess  is  its  principal  disadvantage  for  general  work 

N'aluable  for  very  powerful  liquiils,  like  crolou  oil,  volatile  oils,  etc. 

•  lives  adhesiveness,  and  is  useful  as  an  absorbent,  but  is  bulky 

A  very  valuable  excipient  for  resinous  substances.      It  increases   their 

solubility,  and  forms  an  unexceptionable  mass 
Valuable  for  oxidizable  substances,  resins,  etc. 
Used  for  pills  of  potassium  permanganate  and  similar  substances 
Used  for  oxidizable  substances  like  the  two  preceding  excipients 


Fig.  700 


GENERAL   EXCIPIENT   FOR   PILLS 

The  following  excipient  is  recommended  as  possessing  several  ad- 
vantages. It  is  a  colorless,  permanent,  very  adhesive  liquid  ;  the 
Ijills  made  with  it  are  small  ;  and  the  projjortion  of  glycerin  is  not 
large  enough  to  make  the  surfaces  of  the  pills  hygroscopic  in  an  ordi- 
nary atmosphere  : 

Glucose  (syrupy) 4  oz.  av. 

Glycerin 1  oz.  av. 

Acacia  (powdered,  best) 90  grains 

Benzoic  Acid 1  grain 

Dissolve  the  Benzoic  Acid  in  the  Glycerin  contained  in  a  small  tared 
capsule,  add  the  Acacia  with  .stirring,  and  then  the  Glucose,  and  allow 
the  mixture  to  stand  until  the  Acacia  is  dissolved.  A  moderate  heat 
may  be  applied  to  hasten  solution.  The  benzoic  acid  is 
used  as  an  anti.septic  ;  if  the  excipient  is  made  in  small 
quantities  and  frequently,  the  benzoic  acid  may  be 
omitted. 

In  Fig.  700  a  simple  but  effective  excipient  bottle  is 
shown.  It  is  made  from  a  plain  morphine  bottle  ;  a 
piece  of  sheet  rubber  cloth,  sucli  as  is  u.sed  foi-  making 
washers,  is  cut  into  a  disk,  slightly  larger  in  diameter 
than  the  mouth  of  the  bottle  ;  a  hole  in  the  centre  per- 
mits the  intioduction  of  a  round,  slightly  tapering 
wooden  rod,  H,  or,  if  preferred,  a  solid  glass  rod.  It  is 
obvious  that  as  tlie  excii)ient  is  used  the  rod  may  be 
slipi»ed  down  so  as  always  t«»  (lij)  into  the  «'\ci]>i«Mit  a 
certain  distance,  and  thus  the  (|uantity  adliriing  1<»  the 
easily  adjusted.  One  of  the  nieiits  of  this  siiii])lt'  <U'\  ice 
parts  of  it  can  be  easily  renewed  and  kept  clcaii. 

Dividing  the  Mass. — Upon  the  small  scale  the  pill  tile  may  be  used 
for  this  operation  (s(H'  Fig.  701).  This  is  usually  made  t)f  queen's 
ware  or  porcelain.  Tlie  objection  to  this  material,  liowever,  is  that 
some  substances  will  i)enetrate  through  the  little  ti.ssures  in  tlie  tile 
and  soil  it.     These  are  often  very  (lilVicult  to  dishxlge,  and  they  usu- 


K\('i|iii'iit  Ixillli- 

end  can  Ik* 
is  that  all 
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ally  give  the  tile  a  dirty  appearance,  in  spite  of  the  most  diligent 
washing.  A  few  years  since,  the  Whitall  Tatum  Company  made,  at 
the  anthoi's  suggestion,  a  pill  tile  from  plate  glass,  having  the  scale 

Fig.  701  Fig.  702 


Pill  tile  Boiling  the  pill  cylinder 

graduated  by  an  engraver's  wheel,  and  a  little  over  one-half  of  its 
surface  ground  so  that  the  pill  cylinder  would  not  slip.  This  makes 
an  unexceptionable  surface.  The  pill  mass  is  placed  upon  the  tile 
and  rolled  into  a  cylinder,  either  with  a  smooth,  flat  board  or  a  spatula, 
as  shown  in  Fig.  702.     It  is  then  placed  upon  the  graduated  scale  and 


Fig. 


Fir;.  704 


Fi(i.    70.5 


CUTTtBS 

Jliihafl's  pill  cutter 

cut  with  the  spatula  into  the  desired  num- 
ber of  pieces  ;  these  are  afterwards  rolled 
between  tin'  Angers  into  globular  pills. 

Fig.  7o;{  illiist rales  a  form  of  pill  pestle 
specially  made  foi-  kiu-ading  a  mass  in  a 
mortal'. 
Fig.  704  shows  a  i>ill  s])alula;  it  has  very  little 
"spring,"  and  the  end  is  broad.  It  is  useful  in  making 
a  mass  in  a  mortar  tus  well  as  in  rolling  a  ]h11  cylinder. 
Ordinary  steel  ointment  spatulas,  wliich  have  the  ends  broken  oflf  or 
otherwise  injured,  can  often  be  cut  with  a  thret'  cornered  file,  and  tlie 
edge  smootlx'd  and  ma*!*-;  into  a  srrviceal)!*'  ]V\U  spatula. 

Fig.  70")  shows  Micliacrs  ])ill  cuKer  ;  it  will  cut    the  cylinder  into 
twelve  or  twcnt  y  fonr  ]»ills  at  onc«'  ;  l)v  reversing  tho  handle  it  can  be 


fill 

N{>ntula 


Pill  JJCstlc 
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Fig.  706 


DiamuuU  pill  cutter 


used  for  making  pills  of  a  different  size.  The  Diamond  pill  cutter  is 
shown  in  Fig.  706  ;  the  pill  cylinder  is  placed  under  the  projecting 
wooden  cross  piece,  and  the  metal  cutters  pressed  down  upon  it  ;  the 
pieces  are  then  rounded  into  shape  with  the  lingers. 

Pill  machines  are  ijrelerred  in  making  larger  quantities  of  pills  ; 
indeed,  many  pharmacists  never  use  a  pill  tile,  but  divide  and  cut  all 
their  pills  with  a  machine.  This  consists  of  two  hard  wood  boards, 
one  of  which  is  encased 
in  a  metal  frame  (to  pre- 
vent warping)  ;  a  brass 
plate  having  hemispheri- 
cal grooves  is  fastened 
to  one  end  of  the  lower 
board,  and  a  similar  plate 
is  adjusted  to  the  upper 
board,  which  is  furnished 
with  handles  at  the  end  ; 
brass  guides  are  attached 
to  the  upper  board,  to  cause  the  cutting  surfaces  of  the  grooves 
on  both  boards  to  correspond  (see  Figs.  707,  708).  The  pill  mass 
is  rolled  into  a  cylinder  and  laid  upon  the  grooves  of  the  lower  board  ; 
the  upper  board  is  then  ai^plied  so  that  the  cutting  snrfaces  corre- 
spond with  those  of  the  lower  board,  and,  by  a  slight  backward  and 

T^        "AT  -7no  forward  motion  with  down- 

FiGS.  <07, 708  ,  ,, 

'  ward  pressure,  the  mass  is 

divided. 

When  a  smaller  number 
of  pills  are  needed  than  the 
full  capacity  of  the  cutters 
indicates,  the  cylinder  is 
rolled  out  merely  to  the 
length  necessary  to  make 
the  desired  quantity.  In 
using  the  pill  machine  in 
this  way  a  common  annoy- 
ance is  experienced,  however,  in  having  either  to  count  off  the  number 
of  grooves  each  time,  or  to  deface  the  board  with  lines.  The  simple 
expedient  proposed  by  the  author  in  1875,  and  shown  in  Fig.  709, 
obviates  this.     The  lower  cutter  is  removed  from  the  board,  and  its 


Pill  machine 


Fig.  710 


Fig.  709 


Pill  cutter  (numbered  edge) 


Pill  finirilior 


edge  is  bevelled  otf  so  that  sufficient  space  may  be  gained  to  stamp  a 
small  figure  below  each  cutting  edge.  Pill  machines  with  this  addi- 
tion may  be  had  from  A.  IT.  Wiiv.,  of  Pliiladelphia.  The  Cooper 
pill  machine  is  so  constructed  that  but  one  lower  and  one  U])per  board 

77 
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are  necessjiry  fur  making  se\'enil  sizes  of  pills.  This  object  is  effected 
by  making  the  cutters  for  the  various  sizes  removable  aud  adjustable. 
Dusting  Powder. — To  prevent  the  pill  cylinder  from  sticking  to 
tlie  board  or  tile,  and  to  leSvSen  the  friction,  some  absorbent  powder 
is  dusted  upon  the  surfaces.  This  may  be  rice  Hour,  powdered  mag- 
nesium carbonate,  lycopodium,  powdered  althaea,  or  powdered  licor- 
ice root.  Rice  Hour  is  preferable  for  white 
l)ills,  because  its  presence  is  not  easily  recog- 
nized, and  because  the  cylinder  does  not  slip, 
as  it  usually  does  when  lycopodium  is  used. 

Finishing  the  Pills. — Many  efforts  have  been 

made  to  supply  effective  mechanical  devices  for 

finishing  i)ills,   yet  the  fact  remains  that  the 

l)haiinacist  usually  prefers  to  roll  and  finish 

them  with  his  fingers.     If  a  finisher  is  desired, 

a  level   sui'face  having  a  raised  rim  may  be 

used,  and  th«;  pills  enclosed  and  rotated  by  the 

adjustable  pill  finisher  shown  in  Fig.  710. 

Fig.  711  shows  another  form  of  pill  finisher  ;  it  is  made  of  metal. 

In  Fig.  712  is  seen  a  pill  sifter  ;  it  is  made  of  horn  and  perforated 

with  holes.     Pills  which  are  moist  are  placed  in  a  dusting  powder, 

and  when  the  surface  moisture  h;is  been  absorbed,  they  are  thrown 

upon  the  sifter  aud  shaken  about  gently  until  freed  froin  adhering 

sui)eitiu()us  powder. 

When  lai'g*^  quantities  of  pills  ai'e  made,  they  are  usually  dried  by 
rolling  them  in  some  absoi'bent  powder,  spreading  them  out,  and  ex- 
posing them  to  dry  air. 

In  Fig.  713  is  shown  a  machine  for 
making  pills,  manufactured  by  Arthur 
Colton,  of  J)t?troit.  It  is,  of  course, 
complicated  ;  but  when  the  great  num- 
ber of  operations  that  are  required  in 
making  pills  is  considered,  the  results 
achieved  by  this  ap])aratus  aie  mar- 
vellous. The  illustiation  shows  two  machines;  tlu'  one  on  the  left, 
called  the  ball  making  machine,  makes  the  mass  homogeneous,  and 
delivers  it  covered  with  dusling  ])ow(ler  in  the  shajx' of  balls  into  lh«' 
ho|)i)er of  the  machines  on  the  right,  which  is  known  as  the  Atttomatti. 
As  each  ball  is  thus  delivered  to  the  piping  belts  of  the  Automata,  a 
series  of  operations  immediately  begins ;  as  it  rapidly  advances 
through  and  toward  its  destination,  it  ])ecomes  elongated  into  a  strip 
or  pipe;  it  is  rolled  many  hundred  times  about  its  own  diamet«M-, 
and  a  genth^  j^ressure;  is  given  to  it  as  it  advances  between  the  lu'lts, 
sustaine(|  from  two  points  of  contact  ;  when  the  ])ipe  is  finished,  it 
will  have  passed  througli  the  entire  piilhway  designed  for  i)iping, 
when  it  now  drops  on  to  revolving  cullers,  wheic  il  is  divided  into 
pieces  of  uniform  si/e  and  weight  ;  these  i)ieces  thus  cul,  drop  on  to 
a  chute,  which  conveys  them  to  tlu'  entrance  of  the  i>ill  i(>un<ling 
belts;  when  once  drawn  in,  and  between  these  Ik'Us,  they  are  tlu)r- 
oughly  rolled,  each  advancing  f()rward,  and  by  many  hundreds  side 
by  side,  as  they  go  whirling  through  the  automatic  finisher;  they 
are    now  hastened  onwaid    until    Ihey  reach  the  s<'parator,  wliere  a 


Fig.  712 


Horn  i)ill  sifter 
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system  of  sorting  is  carried  on,  by  which  eventually  the  j^ood  jdlis 
are  retained,  and  the  tailinj^s  are  rejected.  It  is  possible  to  make, 
with  the  Hso.  0  automatic  i)ill  machine,  864,000  two-grain  pilLs  in  ten 
hours'  time. 

Dispensing  Pills. — Pills  are  usually  dispensed  in  flat  circular 
boxes.  These  should  be  made  so  shallow  that  the  jiills  cannot  lie  on 
top  of  one  anotlier.  Square  pill  boxes  are  coming  into  use,  and  are 
preferred  to  round  boxes  for  several  rea.sons,  the  principal  one  being 
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Colton's  modern  pill  plant 

that  a  square  label  can  be  used.  This  can  be  trimmed  more  neatly 
and  quickly  than  a  round  lal>el,  and,  in  the  oi^inion  of  many  i>liar- 
macists  of  taste,  looks  better.  A  small  quantity  of  dusting  ])owder 
should  be  placed  in  the  box  to  prevent  the  adhesion  of  fieshh  made 
pills. 

Official  Pills 
Pilulii'  Aloes  Marie  hv  foiininjc  n  mass,  with  the  aid  <>f  water,  from  13  tJm.  of  I'liri 

tied  Aloes  Mn<l  13  Cm.  of  Soai>,  an<l  .liviilin;;  it  into  10(1  j.ills 
Aloes  et  Fcrri  Made  by  forinin;;  a  mass,  with  the  aid  of  Confection  of  Rose,  from  7 

(iin.   encli   of  I'lirifuMJ    Ahies,    Kxsieiatoil    Ferrous  Sulphate,  and   Aro- 
matic Powder,  ancl  dividing  it  into  Ultl  j)ills 
Aloes  et  Mastiches     Made  by  forming;  a  mass,  with  the  aid  of  Diluted  Aloohol,  from  1.3  <Jm. 
of  Purified    Aloes.    4   (Jhi.   of  Mastie.  ami   3   (Jm.  of  Heil   Kose,  and 
diviilin-;  it  into  100  i)ills 
Aloes  et  Myrrhsc        JIade  by  foniiinj;  a  mass,  with  the  aid  of  Syrup,  from  13  (Jm.  of  Puri- 
fieil   Aloes,  f)  (Jni.   of  Mvrrh,   and   4   Um.  of  Aromatic   Powder,  and 
dividin-i  it  into  100  i.ills 
Asafnetidae  Made  l>y  formini;  a   mass,  with  the  aid  of  water,  from   20  (im.  of  Ara- 

fetidaand  0  (im.  of  .S,>,ij..  and  dividiu'r  it  into  100  pills 
Cathnrtica?  Made  by  forniinj;  a  mass,  with  the  aid  of  Diluted  Mmhoi.  from  SO  (Jm. 

Compo.«itje  of  Ponipound  Extract  of  Colocynth.  (iO  (im.  of  Mihl   .Mereurous  Chlo 

ride.  20  (Jni.  of  Resin  of  .lalap.and  1.^  (im.  of  (iamboire.  and  divi.lin): 
the  mass  into  1000  pills 
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Catharticae 
Vegetabiles 


Ferri  Carbonatis 


Ferri  lodidi 


Laxativse 
Compositae 


Opii 
Phosphor! 


Podophylli, 
Belindonnse 
et  Capsici 

Rhei  Compositae 


Official  Pills— Com iinied 

Made  by  forming  a  mass,  with  the  aid  of  Diluted  Alcohol,  from  60  Gm- 
of  Compound  Extract  of  Colocynth,  .'50  (im.  of  Extract  of  Jlyoscyamus, 
20  (Jm.  of  Resin  of  Jalap,  15  (im.  of  Extract  of  Leptandra,  15  (im.  of 
Re.sin  of  Podophyllum,  and  8  Cc.  of  Oil  of  Peppermint,  and  dividing 
it  into  1000  pills 

Made  by  rubbing  8  Gm.  of  Potassium  Carbonate  with  about  10  drops 
each  of  Glycerin  and  Water,  then  adding  16  Gm.  of  Granulated  Fer- 
rous Sulphate  which  hii^  been  previously  mixetl  with  4  Gm.  of  Sugar, 
and  triturating  the  whole  until  the  reaction  has  terminated.  Finally 
add  1  Gm.  each  of  powdered  Tragacanth  and  Althica  and  enough  more 
water  to  form  a  ma,<s,  and  divide  it  into  100  pills 

Made  by  triturating  together  4  (Jm.  of  Reduced  Iron,  6  Cc.  of  Water, 
and  5  (im.  of  Iodine,  until  the  liquid  cca.ses  to  have  a  reddish  tint, 
then  adding  4  (im.  of  (ilycyrrhiza,  4  (im.  of  Sugar,  and  1  Gm.  each 
of  Extract  of  Glycyrrhiza  and  Acacia  (all  in  fine  powder  and  thor- 
oughly mixed),  evaporating  the  mass  until  it  has  acquired  a  pilular 
consistence,  and  then  dividing  it  into  100  pills,  and  finally  coating  the 
pills  with  a  solution  made  by  dissolving  10  Gm.  of  Balsam  of  Tolu  in. 
15  (_'c.  of  Ether 

Made  by  forming  a  ma.ss,  with  the  aid  of  Syrup,  from  1.."?  Gm.  of  Aloin, 
0.05  Gm.  of  Strychnine,  0.8  Gm.  of  Extract  of  Belladonna  Leaves,  0.4 
(im.  of  Ipecac,  and  4.6  Gm.  of  Glycyrrhiza,  and  dividing  it  into  100 
pills 

Made  by  forming  a  mass,  with  the  ai'd  of  Water,  from  6..5  (im.  of  pow- 
dered Opium  and  2  Gm.  of  powdered  Soap,  and  dividing  it  into  100 
pills 

Made  by  dissolving  O.Ofi  (Jm.  of  Phosphorus  in  5  Cc.  of  Chloroform, 
with  the  aid  of  a  little  heiit,  adding  the  solution  to  fi  (im.  of  Althiva 
and  ^  (im.  of  Acacia,  forming  a  mass,  with  the  aid  of  a  mixture  of 
(ilyccrin  2  parts  and  Water  1  part,  and  dividing  it  into  100  pills,  and 
finally  coating  the  pills  with  a  solution  prepared  by  dissolving  10  (Jm. 
of  Balsam  of  Tolu  in  15  Cc.  of  Ether 

Made  by  forming  a  mass,  with  the  aid  of  equal  parts  of  (ilyccrin  and 
Syruji,  from  1.6  (im.  of  Resin  of  Potlophyllum.  0.8  (im.  of  Extract  of 
Belladonna  Leaves,  3.2  Gm.  of  Capsicum,  fi.5  (im.  of  Sugar  of  Milk, 
and  1 .6  (im.  of  .\oacia,  and  divi<ling  it  intr)  100  pills 

Made  by  forming  a  mass,  with  the  aid  of  Water,  from  13  (im.  of  pow- 
dered Rhubarb,  10  (Jm.  of  Purified  Aloes,  6  (Jm.  of  powdered  Myrrh, 
and  0.6  Cc.  of  Oil  of  Peppermint,  and  dividing  it  into  100  pills 


Unofficial  Pills 


Ingredients 


Preparation 


Pilulae  Aloes  et  Asa- 
fnetidae.  U.  S.  P. 
1890 

Pilula  Aloes  Soco- 
trinae.  Br. 

Pilulae  Antimonii 
Composifa>. 
U.  S.  P.  1890 

Pilula  Cambogia' 
Composita.    Br. 


Coloeynthidis 
Compositn.    Br. 


Colocynthidis  et 
Hyosoyami. 
Br. 


9  Gm.  Purified  Aloes:  9  (im.  Asa- 
fetida  ;  9  (im.  powdered  Soap  : 
Water,  a  sufticient  quantity  to 
make  100  pills 

40  (Jm.  Socotrine  Aloes;  20  (Jm. 
Hani  Soap;  2.5  Cc.  Oil  of  Nut- 
meg ;   20  (Jm.  Confe<'ti<)n  of  Rose 

4  (Jm.  Sulphuratetl  ,\ntiinony  ;  4 
(Jm.  MIM  .Mercurous  Chloride ;  8 
(Jm.  (Jiiaiai-;  Castor  Oil,  suffi- 
cient to  make  100  pills 

25  (Jm.  (Jamboge;  25  (Jni.  Barba- 
dos Aloes;  25  (Jm.  Compound 
Powder  of  Cinnninon  ;  50  (Jm. 
Hard  Soap,  all  in  jiowder  ;  Syru]) 
of  (JIucose,  a  sufticient  (|UMntitv 

20  Gm.  Colocynth  Pulp;  40  (Jm. 
Barbados  Aloes;  40  (Jm.  Scam- 
mony  Hesin  ;  5  (Jin.  Potassium 
Sulphate:  5  (V.  oil  of  Cloves; 
Water,  a  sufficient  quiintity 


50  Gm.  Compounel  Pill  of  Colo- 
cynth ;  25  Gm.  Extract  of  Hyos- 
cvamu.<i 


Beat  the  solids  together  with  Water, 
to  form  a  ma-ss,  and  divide  it  into 
100  pills 

Mix  and  form  a  mass 


Form  M  mass,  from  the  powders,  with 
the  aid  of  the  Castor  Oil,  and  divide 
it  into  100  pills 

Mix  and  form  into  a  mass.  Pose,  four 
to  eight  grains  (0.25  to  0.5  (im.) 


Mix  the  (^il  of  (^loves  with  the  Pota.s- 
sium  Sul|>hafe,  add  the  Colocynth 
Pulj)  ;  mix;  add  the  Barhailos 
Aloes  anil  Scammony  Hesin,  then 
form  into  a  mass  with  the  aid  of 
Water.  Dose,  four  to  eight  grains 
(0.25  to  0.5  (Jm.) 

Mix  and  form  into  a  mass.  Dose,  four 
to  eight  grains  (0.25  to  0.5  Gm.) 
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Unofficial  Pills— Continued 
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Ingredieuts 


Frepa  ration 


Galbani  Couipo.s- 
ita.     Lr. 

Ipecacuanha;  cuu 
Scillaj.    Br. 


Plumbi  cum  Opio. 
Br. 

Quinina;   Sulpha- 
tis.    Br. 


Pilulse  Rhei. 

U.  S.  P.  1890 

Pilula  Saponis  Com- 
posita.     Br. 

Scammonii  Com- 
posita.     Br. 


Scillse  Composita. 
Br. 


50  (iiii.  A.satetida ;  50  (iiii.  <Jal- 
bauum;  50  Gin.  Myrrh;  25  Gm. 
Syrup  of  Gluco.se 

30  Gin.  Comp<jumi  Powaler  of  Ipe- 
cacuanha ;  10  Giu.  Squill ;  10  Gm. 
Ammuniacuni ;  Syrup  of  Glucose^ 
a  sufficient  quantity 

6  Gm.  Lead  Acetate  ;  1  Gm.  Opium, 
in  powder  ;  0.7  Gm.  Syrup  of  (jlu- 
cose 

3  Gm.  Quinine  Sulphate;  0.1  Gm. 
Tartaric  Acid  ;  0.4  (im.  Glycerin  ; 
0.1  Gm.  Tragacanth 


20    Gm.    Rhubarb;     6   Gm.    Soap; 

Water,  a    .sufficient  quantity    to 

make  100  pilLs 
10  Gm.  Opium,  in  powder  ;  30  Gm. 

Hard    Soap ;     10    Gm.    Sj'rup   of 

Glucose 
25  Gm.  Scammony  Resin;  25  Gm. 

Jalap  R"esin  ;  25  Gm.  Curd  Soap  ; 

75  Cc.  Tincture  of  Ginger 


25  Gm.  Squill;  20  Gm.  each  of 
Ginger,  Ammoniacum,  Hard 
Soap,  all  in  powder,  and  20  Gm. 
Syrup  of  Glucose 


Heat  all  together  on  a  watcr-batb, 
.stirring  until  the  mas-s  it*  uniform 
in  con.-<i.stence 

Mi.\  anil  form  a  ma-ss.  Dose,  four  to 
eight  grain.s  (0.25  to  0.5  Gm.) 


Mi.\  and  form  a  mas.s.  Do.se,  two  to 
four  grains  (0.123  to  0.25  Gm.) 

Triturate  the  Quinine  Sulphate  with 
the  Tartaric  Acid,  and  form  a  mass 
with  the  mi.xed  Glycerin  and  Trag- 
acanth.  Dose,  two  to  eight  grains 
(0.125  to  0.5  Gm.) 

Beat  the  powders  together  with  suffi- 
cient Water  to  form  a  mass,  and 
divide  it  into  100  pills 

Mi.\  and  form  a  mass.  Dose,  two  to 
four  grains  (0.125  to  0.25  Gm.) 

Add  the  Tincture  of  Ginger  to  .the 
Soap  and  Kesins,  form  a  solution 
with  the  aid  of  a  gentle  heat,  and 
continue  evaporation  until  it  has 
acquired  a  pilular  consistence 

Mi.x  and  form  a  mass.  Dose,  four  to 
eight  grains  (0.25  to  0.5  Gm.) 


Official  Pills. — The  following  formulas  for  pills  have  beeu  adopted 
by  the  U.  S.  P.  (8th  Rev.)  with  the  view  of  securing  uniformity  iu 
their  preparation  : 

PILUL/C  ALOES.  U.S.    Pills  of  Aloes 

Metric  Old  form 

♦Purified  Aloes,  in  fine  powder 13  Gm.  200  grains 

Soap,  in  fine  powder 13  Qm.  200  grains 

Water,  a  sufficient  quantity. 

To  make  one  hundred  pills 100  100 

Mix  the  powders  intimately,  then  incorporate  sufficient  Water  to 
form  a  mass,  and  divide  it  into  100  pills. 
Average  dose. —  2  pills. 


PILUL/C   ALOES   ET  FERRI.  U.S.     Pills  of  Aloes  and  Iron 

>litiii-  (lUl  form 

•Purified  Aloes,  in  tine  jxiwder 7  Qm.  lOS  grains 

Exsiccated  Ferrous  Sulpliate 7  Qm.  lO.s  grains 

Aromatic  Powder 7  Qm.  lOS  grains 

Confection  of  Rose,  ii  sufficient  quantity,  •  

To  make  one  hundred  pills 100  *  100 

Mix  the  powders  ilitimately,  tlicn  incorporate  sufficient  Confection 
of  Rose  to  form  a  mass,  and  divide  it  into  100  pill.s. 
Average  dose. —  2  pills. 
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PILUL/C   ALOES   ET  MASTICHES.  U.S.     Pills  of  Aloes  and  Mastic 

[Lady  Wkh.stkk  Pills] 

Mctru  old  form 

•Purified  Aloes,  in  line  powder 13  Qm.  200  grains 

Mastic,  in  tine  powder 4  Qm.  «2  grains 

Red  Rose,  in  fine  powiler 3  Qm.  46  grains 

Diluted  Alcohol,  u  .sufficient  quantity,  

To  make  one  humlred  piil.s      100  100 

Mix  tlie   powders  intimately,  then   inc(ji])<)rute  sufficient  Diluted 
Alcohol  to  form  a  mass,  and  divide  it  into  100  pills. 
Average  dose. —  2  pills. 

PILUL/E  aloes   ET  MYRRH/C.  U.S.    Pills  of  Aloes  and  Myrrh 

Metric  Old  form 

•  Purified  Aloes,  in  tine  powder 13  Qm.  200  grains 

Myrrh,  in  line  powder 6  Cm.  93  grains 

Aromatic  Powder 4  Qm.  62  grains 

Syrup,  a  suffii'ient  quantity, 

To  inalie  one  hundred  pills      100  100 

Mix  the  powders  intimately,  then  incorporate  sufficient  Syrup  to 
form  a  ina.ss,  and  divide  it  into  100  pills. 
Average  dose. —  2  pills. 

PILUL/E   ASAF(ETID/E.  U.S.     Pills  of  Asafetida 

Mctiic  Old  form 

•  Asafetida 20  Qm.  ;i09  grains 

Soap,  in  line  jiowder 6  Qm.  93  grains 

Water,  a  sufficient  quantity, 

To  make  one  hundred  pills 100  100 

Beat  the  solids  together  with  "Water,  so  as  to  form  a  mass,  and 
divide  it  into  100  ])ills. 
Average  dose. —  2  pills. 

PILUL/E  CATHARTIC/E  COMPOSIT/E.  U.S.    Compound  Cathartic 

Pills 

M.tiic  old  form 

•  Compound  Extract  of  Colocynth 80  Qm.  2  oz.  av.  360  gr. 

Mild  Mercurous  Chloride 60  Qm.  2  oz.  av.  50  gr. 

Resin  of  Jalap,  in  line  i>owder 20  Qm.  309  grains 

Qambo^e,  in  line  powder 15  Qm.  231  grains 

Diluted   Alcohol,  a  sufficient  quantity,  

To  make  one  thou.snnd  pills 1000  1000 

Mix  the  i)owders  intimately,  then  incni  poiale  a  sufficient  quantity 
of  Diluted  AU'ohol  to  form  a  mass,  and  (li\  idc  it  into  1000  pills. 
A  rmif/c  dosr.  —  2  j  >  11 1 s. 

PILUL/E    CATHARTIC/E    VEOETAIJILES.  TT.S.     Vegetable  Cathartic 

Pills 

Metric  Old  form 

•  Compound  F.xtract  of  Colocynth 60  Qm.  2  oz.  av.  50  gr. 

lixtrstct  of  Hyoscyamus 30  dm.  1  oz.  av.  25  gr. 

Resin  of  J.'ilap,  ill  tine  i.owder 20  dm.  309  grains 

lixtrsict  of  l.cptiindra 15  (Im.  231  grains 

Resin  «»f  I'odophyllum 15  Qm.  231  grains 

Oil  of  Peppermint 8  Cc.  130  niininiM 

Diluted   Alcohol,  a  xuffi.ient  qnantity,  

To  make  one  lliousan.l  pill"  1  <)()(»  1000 
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Mix  the  C'oiiipoiind  Extract  of  (Jolocyntli  intimately  with  the  Kesiu 
of  Podoi)hyIlum,  Ke.sin  of  .lahip,  and  Extract  <jf  Jjeptaiidra,  and 
then  add  the  Oil  of  l'ei)i)eiinint.  Kub  tlie  Extract  of  llyoscyaniiis 
with  enough  Diluted  Alcohol  .to  lender  it  plastic,  then  incorporate 
it  with  the  mixture  Urst  prejjared,  using  a  sullicient  (quantity  of  Di- 
luted Alcohol  to  form  a  mass,  and  divide  it  into  1000  pills. 

Average  dose. —  2  pills. 

PILUL/E  FERRI  CARBONATIS.  U.  S.    Pills  of  Ferrous  Carbonate 

[Blaud'8  Pills     Chalybeate  Pills     Ferruginous  Pills] 

IMotric  Old  form 

*  Granulated  Ferrous  Sulphate 16  Qm  247  grains 

Potassium  Carbonate 8  Qm.  124  grains 

Sugar 4  Gm.  62  grains 

Tragacanth,  in  fine  powder 1   Gm.  15  grains 

Althaea,  in  No.  60  powder 1   Qm.  15  grains 

Glycerin, 

Water,  each,  a  sufficient  quantity, 

To  make  one  hundred  pills 100  100 

Rub  the  Potassium  Carbonate,  in  a  mortar,  with  a  sufficient  quantity 
(about  10  drops  each)  of  Glycerin  and  Water,  then  add  the  Ferrous 
Sulphate  and  Sugar,  previously  triturated  together  to  a  uniform 
powder,  and  rub  the  mass  thoroughly,  until  it  a.ssumes  a  greenish 
color.  When  the  reaction  has  terminated,  incorporate  the  Tragacanth 
and  Althaea,  and,  if  necessary,  ad<l  a  little  more  Water,  so  as  to 
obtain  a  mass  of  pilular  consist«'nce.     Divide  this  into  100  pills. 

These  pills  should  be  fieslily  prepared  when  wanted. 

Average  dose. —  2  pills. 


PILUL/E   FERRI   lODIDI.  I  .8.     Pills  of  Ferrous  Iodide 

>I(tiic  Old  form 

*  Reduced  Iron  4  Gm.  62  grains 

Iodine 5  Qm.  77  grains 

Glycyrrhiza,  in  No.  fiO  powder '. 4  Gm.  62  grains 

Sugar,  in  line  i>uwdci- 4  Qm.  62  grains 

Extract  of  Glycyrrhiza,  in  liin'  jHiwdcr I   Qm.  15  grains 

Acacia,  in  lim^  p<pwd(T I   Qm.  15  grains 

Water, 

Balsam  of  Tolu, 

Ether,  eaeh,  a  sufficient  C(uantity, 

To  make  one  hundred  pills 100  liiii 

To  the  Eeduced  Iron,  contained  in  a  small  mortar,  add  0  (\-.  [«»ld 
form  100  niininis]  of  Wat«'r,  and  tluMi,  gradually,  the  Iodine  with 
constant  stiiring,  until  the  li(|uid  ceases  to  ha\e  a  ied<lish  tint.  Then 
add  the  remaining  po^deis,  pi-exiously  wt'il  tiituiated  togetlier,  and 
mix  the  whoh^  thoroughly.  Tiansfer  the  mass  to  a  porcelain  disli, 
and  evaj^orate  t lie  excess  of  moist ui-e,  on  a  water-bath,  Mith  constant 
stirring,  until  tlu'  mass  has  ac(|nire(l  a  pilnlai-  consistenc*'.  Then 
divide  it  into  100  i)ills. 

Dissolve  10  Gm.  [old  form  154  grains]  of  Balsam  of  Tolu  in  15  Cc. 
[old  form  '_*4.'5  minims]  of  Ether,  shake  the  i>ills  witli  a  sufticient 
quantity  of  this  solution   until  tliey  are  uniformly  coated,  and  put 
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them  on  a  plate  to  dry,  occasionally  rolling  them  about  imtil  the  dry- 
ing is  completed.     Keep  the  pills  in  a  well -stoppered  bottle. 

Pills  of  Ferrous  Iodide  should  be  devoid  of  the  smell  of  iodine. 

If  a  few  of  the  pills  be  triturated  with  water,  and  the  liquid  filtered,  the  filtrate 
should  not  assume  more  than  a  light  blue  tint  upon  the  addition  of  starch  T.S. 
(absence  of  more  than  traces  oifree  iodine). 

Average  dose. —  2  pills. 
PILUL/E   LAXATIV/C  COMPOSIT/E.  U.S.    Compound  Laxative  Pills 

Mptric  Old  form 

•Aloln 1.30  Qm.  20    grains 

Strychnine 0.05  Gm.  j  grain 

Extract  of  Belladonna  Leaves 0.80  Gm.  12J  grains 

ipecac,  in  fine  powder 0.40  Gm.  6    grains 

Glycyrrhiza,  in  fine  powder 4.60  Gm.  71    grains 

Syrup,  a  sufficient  quantity, 

To  make  one  hundred  pill? 100  100 

Triturate  the  Aloin,  Strychnine,  Ipecac,  and  Glycyrrhiza  together 
thoroughly,  so  as  to  produce  a  uniform  powder.  Incorporate  with 
this  the  Extract  of  Belladonna  Leaves  and  sufficient  Syrup  to  form  a 
mass,  and  divide  it  into  100  pills. 

Average  dose. —  2  pills. 

PILUL/E  OPII.  U.S.    Pills  of  Opium 

Metric  Old  form 

•Powdered  Opium 6.5  Gm.  100  grains 

Soap,  in  fine  powder 2.0  Qm.  31  grains 

Water,  a  sufiicient  quantity, 

To  make  one  hundred  pills 100  100 

Mix  the  powders  intimately,  then  incorporate  sufficient  Water  to 
form  a  miivSS,  and  divide  it  into  100  pills. 
Average  dose. —  1  pill. 

PILUL/C   PHOSPrtORI.    U.S.     Pills  of  Phosphorus 

Motri.-  Old  form 

•Phosphorus 0.06  Gm.  1  grain 

Althsa,  in  No.  60  powder 6.00  Qm.  <).'<  grains 

Acacia,  in  fine  powder 3.00  Gm.  4fi  grains 

Chloroform, 

Glycerin, 

Water, 

Balsam  of  Tolu, 

Ether,  each,  n  suftirimf  quantity, 

To  make  one  hundred  pills 100  100 

Dissolve  tln'  IMi(»s]»li(»nis,  in  a  test-tulK',  in  5  tV.  [old  form  SI  min- 
ims] of  ('lilorofonn,  with  the  aid  of  a  very  gentle  heat,  replacing 
from  tinu^  to  time  any  of  the  Chloroform  which  may  1hi  lost  by 
evaporation.  Mix  the  Althfca  and  Acacia  in  a  mortar,  next  add  the 
solution  of  IMiosplionis,  then  immediat4'ly  afterwards  a  sufiicient 
f|naiitity,  about  I  ('<•.  [old  form  (Ja  minims],  of  a  inixtun'  of  2  vol- 
umes of  (Jiyeerin  and  1  volume  of  \N'at<'r,  and  (piickly  form  a  niiiss  ; 
divide  it  into  loo  pills. 
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Dissolve  10  Gm.  [old  form  154  grains]  of  Balsam  of  Tolu  iu  15  Cc. 
[old  form  243  minims]  of  Ether,  shake  the  jjills  with  a  sufficient 
quantity  of  this  solution  until  they  are  uniformly  coated,  and  put 
them  on  a  plate  to  dry,  occasionally  rolling  them  about  until  the 
drying  is  completed.     Keep  the  x)ills  in  a  well -stoppered  bottle. 

Average  dose. —  1  pill. 

PILUL>e    PODOPHYLLI,    BELLADONN/C    ET   CAPSICI.     U.S.     Pills   of 
Podophyllum,  Belladonna,  and  Capsicum 

M.tri.  Old  form 

♦Resin  of  Podophyllum 1.6  Qm.  24 J  grains 

Extract  of  Belladonna  Leaves 0.8  Gm.  12^  grain." 

Capsicum,  in  moderately  fine  powder 3.2  Qm.  49    grains 

Sugar  of  Milk,  in  fine  powder 6.5  Qm.  100    grains 

Acacia,  in  fine  powder 1.6  Qm.  24J  grains 

Qlycerin, 

Syrup,  each,  a  suflBcient  quantity, 

To  make  one  hundred  pills 100  100 

Triturate  the  Eesin  of  Podophyllum,  Capsicum,  Sugar  of  Milk, 
and  Acacia  together  to  produce  a  uniform  powder.  Incorporate  with 
this  the  Extract  of  Belladonna  Leaves  and  sufficient  of  a  mixture  of 
equal  parts  of  Glycerin  and  Syrup  to  form  a  mass ;  divide  it  into 
100  pills. 

Average  dose. —  1  pill. 

PILUL/C  RHEI  COMPOSIT/E.   U.  S.     Compound  Pills  of  Rhubarb. 

Mitrir  (lid  f.iriu 

•  Rhubarb,  in  No.  60  powder 1 3.0  Qm.  200  grains 

Purified  Aloes,  in  fine  powder 10.0  Qm.  154  grains 

Myrrh,  in  line  powder 6.0  Gm.  9.3  grains 

Oil  of  Peppermint 0.5  Cc.  8  minims 

Water,  a  .suflScient  quantity. 

To  make  one  hundred  pills   .    . 100  100 

Mix  the  Oil  of  Peppermint  intimately  with  the  powders,  then  in- 
corporate sufficient  Water  to  form  a  mass  ;  divide  it  into  100  pills. 
Average  dose. —  2  pills. 

COATING  PILLS 

Pills  are  coated  with  sugar,  chocolate,  gelatin,  silver  leaf,  gold  leaf, 
salol,  keratin,  and  talcum  or  French  chalk,  with  the  view  of  masking 
their  taste. 

Sugar  Coating. — The  sugar  coating  of  i)ills  is  carried  on  u\^nu  a 
very  large  scale  in  this  country.  The  i)ills  are  caiefully  (hied,  placed 
in  a  round  bottomed  copper  pan,  a  mixture  of  syrup  and  starch 
added,  the  whole  heated,  and  the  pan  kept  moving  constantly,  so 
that  a  rotary  motion  is  imparted.  "While  evaporation  takes  j)lace, 
additions  of  syrup  are  made  from  time  to  time,  so  that  a  crust  of 
sugar  gradually  forms  upon  the  surface  of  each  pill.  Fig.  714  shows 
the  usual  form  of  pill  coater.  The  rotary  motion  and  heating  of  the 
copper  pan  are  etfected  by  the  use  of  st«'am.  In  Fig.  715  is  shown 
a  small  ''table  coating  i)an,"  made  by  the  F.  J.  Stokes  Miwhine 
Company,  to  be  emjiloyed  without  the  Uvse  of  steam  coils.      It  is  in- 
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tended  to  be  bolted  on  a  table  or  beneh,  and  is  not  adapted  to  the 
coating  ol"  a  large  nunil)er  of  pills.  A  liolish  is  given  to  the  pills  by 
agitating  them  in  a  bag  or  loUiug  them  in  a  shaker  in  contact  with 

a  i)iece  of  wax  or  paraffin,  or 
by  using  a  machine  like  that 
shown  in  Fig.  716.  It  is  made 
by  the  F.  J.  Btokes  Machine 
Company,  of  Philadelphia. 
The  inside  of  the  circular 
holder  is  lined  with  canvas 
which  holds  the  paraffin,  and 
it  is  rotated  by  steam  power. 

Chocolate  coated  pills  are 
made  like  sugar  coated  pills, 
chocolate  being  added  to  the 
pan  to  flavor  and  color  the 
coating.  It  is  suspected,  how- 
ever, that  some  manutacturers 
replace  the  real  substance  with 
sutticient  ''burnt  umber"  or 


Machine  for  sugar  roating  pills 


similar  coloring  to  match  the  color  of  the  chocolate. 

Pills  cannot  be  sat isfact(u-ily  coated  with  sugar  in  the  small  way 
witliout  much  labor,  'i'liis  is  not  the  cas(^  with  gelatin  coating.  It 
is  (|nite  j)()ssible  foi-  the  ])hai'macist  to  coat  ])ills  with  gelatin  and  be 
able  to  dispense  them  in  ,,      „,^ 

,...,  .    '    ,  I'IG.   /15 

htteen  minutes. 

Gelatin       Coating. — 

The  coating  of  pills  with 
gelatin  is  an  old  process. 
Formei-ly  each  pill  was 
impaled  ui)on  a  long  nee- 
dle, di])|M'd  into  a  sobi 
tion  of  gchitin,  and  the 
end  of  the  needle  stuck 
into  a  cork  to  i>eriiiit  I  he 
coating  to  diy.  'fhis 
slow  process  was  im 
proveil  by  Charles  JJ. 
Allaii'c,  who  devise<l  a' 
machine  for  dipping  a 
number  of  pills  at  once, 
and  also  one  for  strip- 
ping the  needle  bar. 
Sinc<'  then  many  ma- 
chines lia\e  l»eeii  intro- 
duced for  coating  ])ills 
with  gelatin,  and  since 
the  introduction  of  sugar,  gum,  or  sacchaiMU  in  small  (luantities  to 
the  gelatin  mass  theii"  use  is  likely  to  increase.  Prof.  Patch's 
coater  is  shown  in  Fig.  717.  The  (Iried  pills,  which  must  not  be 
made  with  glycerin,  I'oll  down  the  inclined  grooves,  shown  in  the 
tray    in   the  fbawing,  until   each   nf  the  hemispherical  dej)ressious  at 


inline  pnn 
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the  end  of  the  groove  contains  a  pill.  A  wooden  strip  armed  with 
sixteen  needles  is  inverted  over  the  sixteen  pills  in  the  dei>res«ions, 
and  the  points  of  the  needles  aie  pressed  into  them  until  every  one 
is  impaled.  The  adjustable  handle  is  now  attached,  and  the  pills  are 
dipped  into  a  hot  aqueous  solution  of  gelatin  (page  12.S1  j,  and  then 
gently  twirled  until  the  coating  has  set,  when  the  strij)  is  trans- 
ferred to  the  catch  in  the  wheel.     This  wheel  is  made  to  rotate,  lirst 


Fk;. 


Machine  for  poli.-hing  pills 

in  one  direction  and  then  in  the  opposite,  by  alternately  pulling  and 
relaxing  the  string  attached  to  the  axle.  This  rapidly  dries  the 
coating.  The  needles  are  stripped  of  the  pills  by  engaging  them  in 
the  comb,  which  is  shown  in  the  cut.  In  the  Franciscus  ]»ill  coater  the 
oeedles  are  set  in  a  brass  bar,  and  the  rolafion  is  in  a  dillerent 
direction  (see  Fig.  718).  Other  machines  are  favorably  known.  In 
the  larger  siz<'d  Porcu])ine  pill  coatt-r  the  revolution  of  the  cylinder 
to  which  th(i  needle  bars  are  attached  is  etfecti'd  by  dock  Mork. 

Maynard's  pill  c(Kiter  is  illustrated  by  Figs.  71!>,  720,  721.  722. 
723,  and  724.  It  is  operated  by  first  i)lacing  the  Hat  metallic  ring,  F, 
around  the  feeding  ]»late,  E,  and  ]>ouring  the  i)ills  into  the  cup  which 
is  thus  formed.  The  conical  indentations  in  E  are  filled,  and  the 
excess  of  ])ills  reniiiining  on  the  to])  of  the  j)lale  is  i)ermitted  to  roll 
off  into  a  box.  Tlui  dip])er  or  needle  holder,  I>,  is  tln-n  i>lac«'«l  in  po- 
sition immediately  over  the  i)ills  on  the  feeding  plate,  tlie  guide  ])ins 
on  the  sides  securing  accuracy  in  centring  the  jjills  with  the  nee<lh' 
points.     The  handle  of  the  needle  holder  is  then  i>ressed  downwaitl 
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until  the  points  of  the  needlevS  enter  the  pills  nearly  to  their  centres. 
The  pills,  after  they  are  impaled,  ;us  seen  at  C,  are  dipped  into  the 
melted  gelatin  solution.     The  ueedle  holder  is  then  slowly  revolved 

in  the  air  in  order  to  facilitate 
the  even  distribution  of  the 
gelatin  film  on  the  surface 
of  the  pills.  Wheu  the  film 
becomes  thoroughly  cold,  it 
should  be  solid  enough  to  per- 
mit the  pills  to  be  stripped 
from  the  needles.  It  is  well 
to  have  two  needle  holders,  so 
that  while  the  gelatin  on  the 
pills  on  one  is  solidifying  the 
other  may  be  started  on  the 
coating.  In  this  way  the  pro- 
cess is  rendered  continuous. 
Wheu  the  coating  on  the  pills 
is  sufficiently  hard,  the  pills 
are  strijjped  from  the  needles 
by  grasi^ing  the  circular  plate 
on  the  needle  holder  with  one 
hand  and  pulling  the  handle 
of  the  needle  holder  upward. 
The  pills  drop  otf,  and  should 
be  dei)osited  on  the  tray  of  wire 
gauze,  B,  to  dry.  The  circular  plate  through  which  the  needles  pass 
should  be  slightly  greased  with  cosmoline  to  prevent  the  pills  from 
adiuM'ing  to  it.  The  gelatin  solution  is  heated  in  an  agate  ironware 
dish,  set  in  a  copper  water  bath  having  a  cover.  This  arrangement 
prevents  a  film  from  forming  on  the  surface  and  aids  in  retaining  the 


Prof.  I'iitc'h'M  geUitiii  coater 


Fig.  718 


!T?T?????^Y^vvv' 


Tlio  Frntiriw-iifl  i;o1i\tin  cnnter 


uniformity  of  the  gelatin  solution.     When  the  pills  are  not  being 
dipped,  tlie  cover  sliould  be  kept  on  the  dish. 

A  pill  coat<'r  is  shown  in  Fig.  725  which  was  devised  by  A.  J. 
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Palethorpe,  of  Bingham,  Xott«,  England.  It  is  similar  to  Mayuard's 
pill  coater,  but  it  has  some  advantages  over  it.  It  is  made  very  sub- 
stantially;  the  shape  of  the 

needle  plate  is  hexagonal  *''^^-  '^^'  '^"'  "^^ 

instead  of  round,  and  this 
prevents  it  from  rolling- 
ofi"  the  counter.  It  is  used, 
according  to  the  directions 
of  Mr.  Palethorpe,  as  fol- 
lows : 

''Place  the  pills,  free 
from  powder,  in  the  tray, 
A,  and  give  this  a  turn. 
The  pills  having  '  found' 
the  holes,  take  the  needle 
plate,  B,  by  the  handle, 
and  having  regulated  the 
sliding  bar,  C,  so  that  the 
needles  may  be  depressed 
the  proper  depth,  pass  the 
plate  on  to  the  guide  through  the  square  hole,  and  with  a  firm  and 
even  pressure,  press  the  needles  into  the  pills  and  remote  the  plate. 
Now  dip  the  pills  completely  into  the  sf)lution,  and  just  before  removal 
allow  them  to  rest  on  the  surface  of  the  solution  for  a  second  to  remove 
the  excess.  Eeverse  the  jilate,  with  the  ])ills  uiiward,  turn  in  the 
hand  until  the  solution  ceases  to  run,  and  set  asi<le  for  a  short  time 
to  harden.    This  is  best  effected  by  raising  the  sliding  bar  and  resting 


Maynarii's  [lill  coater 


Figs.  722,  723,  724 


Fig.  725 


Mayiiaid's  pill  coater 


Pnletliorpe's  Relatiii  roater 


the  plate  thereon,  the  ])ills  being  all  clear  of  the  woodwork.  AVhen 
sufficiently  dry,  remove' the  ])late  and  pluck  off  the  i>ills  with  the 
hook  D.  The  pills  are  thus  not  touched  by  the  fingei-s  at  all.  If  it 
is  important  to  get  rid  of  the  needle  holes,  carefully  apply  a  *  s])ot' 
of  gelatin  solution,  diluted  to  half  stiength  with  watei-,  with  a  camel's 
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hair  pencil,  taking-  care  not  to  leave  an  excess  of  gelatin  over  the 
holes,  and  allow  to  dry." 

A  valuable  invention  in  coatin<;  i)ills  with  j;<'latin  was  made  by 
J.  B.  Russell.  Ne«'dUiS  for  iin|)aling  llie  ])ills  Ix-lbi**  dipping  have 
been  discarded,  and  the  pills  are  held  liiinly  upon  the  ends  of  tubes 
by  suction,  the  tubes  being  conn<icted  with  a  box  from  which  the  air 
has  been  exhausted  l)y  a  vacuum  pumj).  A  little  over  oncvhalf  of 
each  jjill  is  di])])('d  in  the  gelatin  solution.  This  is  rai)idly  <lried. 
Subse(piently  the  pill  is  reversed,  and  the  nncoated  jjortioii  is  then 
dipped,  thus  cinnph'ting  the  coating.  The  process  is  used  in  the  lab- 
oratory of  Parke,  I)a\  is  &  Co. 

The  great  demand  for  gelatin  <'oated  ])ills  has  stimulated  the  nianu 
facturers  to  perfect  machines  for  making  them  on  a  lai'ge  scale.  Fig. 
726  shows  one  of  these  made  by  Arthur  Collon,  of  Detroit.  It  is  not 
the  largest  made  by  this  linn,  although  this  one  has  the  capacity  to 
coat  50,000  pills  in  ten  hours.  The  vacuum  pump  and  tank  is  seen 
in  position  on  the  floor  below,  but  it  may  be  located  in  any  conve- 
nient i^lace.  After  the  pills  are  made  and  seasoned  they  are  ready 
for  coating.  The  pill  drawer  is  first  stored  with  pills,  the  front  of 
which  contains  a  feeding  plate,  registering  with  the  dipping  plate. 
The  latter  is  now  placed  upon  the  vacuum  jacket  and  clamped  to 
place  ;  the  pill  drawer  is  then  pulled  forward,  which  biings  the  feeder 
exactly  in  proximity  with  the  dijjping  plate.  The  vacuum  l)eing  on, 
the  pills  are  carefully  brashed  upon  the  feeding  plate,  when  every 
receptacle  will  be  filled.  The  pills  are  held  in  place  by  the  force  of 
the  suction  supplied  from  the  exhaust  tank.  The  pill  drawer  is  re- 
turned to  its  i)lace,  and  the  vacuum  jacket  (containing  the  dii)i)ing 
plate  and  pills)  is  now  reversed  for  immersion.  This  done,  the  jacket 
is  inverted  to  the  first  i)Osition  and  the  vacuum  shut  otf.  The  plate  is 
released  from  its  seat  and  then  placed  in  the  kiln  to  dry  the  pills, 
after  which  the  operation  is  repeated,  leaving  but  one  ]>late  (for  the 
beginning  of  reverse  operations).  This  is  placed  upon  the  vacuum 
jacket,  precisely  in  the  same  manner  as  i)reviously  described.  The 
plate  is  now  taken  from  the  drying  kiln  and  placed  securely  upon  the 
transferring  apparatus  ;  then,  with  the  le^•er,  the  two  are  brought 
into  close  contact,  one  above  the  othei-.  The  force  of  the  vacuum 
acting  through  the  perforations  will  immediately  relea.se  the  pills, 
transferring  them  instantly  to  the  dipi)ing  i)late  on  the  jacket.  The 
operator  then  ])roceeds  to  immerse  the  uucoated  half  of  pills  in  the 
manner  first  described. 

The  vacuum  can  be  regulated  by  a  valve  on  the  tank  and  by  one 
on  the  machine  itself,  for  this  is  necessary  to  accommodate  the  reten- 
tion of  heavy  or  light  pills  on  the  perfoiated  plate. 

Pills  may  be  coated  with  gelatin  by  cutting  the  ])ill  cylinder  to  its 
centre,  placing  in  the  cleft  a  ])iece  t)f  sewing  silk,  rolling  it,  dividing 
it  into  pills,  dipping  in  gelatin  s(»lution,  drying,  and  cutting  apait. 

GELATIN    COATINQ    SOLUTION 

(I'lcf.    I'atili) 

Gelatin  (French,  gold  label) 2J  o«.  av. 

Powdered  Boric  Acid 120    gr. 

Mucilap^c  of  AcHciii 2    11.  ot. 

Diitilled  Water 7    fl.  oz. 
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Macerate  the  Gelatin  with  the  Water  until  it  softens,  dissolve  it  by  heating  in  a 
water-bath,  and  add  the  Boric  Acid  ;  then  slowly  add  the  Mucilage  of  Acacia, 
and  strain  the  mixture.  If  sweetening  is  desired  a  very  small  quantity  of  soluble 
saccharin  may  be  used. 

Salol  Coating. — Pills  may  be  coated  with  salol  by  melting  the  salol  in 
a  dish,  and  having  dried  and  rounded  the  pills,  they  are  placed  in  a  mor- 
tar, and  the  melted  salol  dropped  upon  them,  a  little  at  a  time  ;  after 
each  application  the  pills  are  innnediately  rotated  so  as  to  distribute 
the  melted  salol  uniformly  over  their  surfaces.  The  object  of  coating 
pills  with  salol,  as  in  keratin  coating,  is  to  produce  what  are  known 
as  *'  enteric"  pills, — i.e.,  pills  so  coated  that  they  will  not  dissolve  in 
tlie  stomach,  but  be  carried  into  the  intestines  before  disintegrating. 

Keratin  Coating. — Keratin  is  made  from  corneous  animal  sub- 
stances, like  horn,  quills,  hoofs,  etc.,  by  steeping  these  in  a  digestive 
liquid, — an  acid  solution  of  pepsin, — or  by  treatment  with  acetic  acid, 
and  dissolving  the  residue  in  ammonia  water  by  i^rolonged  macera- 
tion ;  the  solution  is  then  evaporated.  Keratin  has  been  employed 
for  the  purpose  of  coating  pills,  so  as  to  enable  them  to  pass  through 
the  acid  juices  of  the  stomach  and  be  dissolved  in  the  alkaline  intes- 
tinal fluids.  It  is  proposed  to  use  these  coatings  for  four  classes  of 
medicine.  1.  Medicines  that  can  by  prolonged  contact  cause  irrita- 
tion to  the  mucous  membrane  of  the  stomach, — arsenic,  salicylic  acid, 
creosote,  chi-ysarobin,  quinine  compounds,  copaiba,  cubebs,  ferrugi- 
nous preparations,  and  especially  ferric  chlorides,  opium,  mercurial 
preparations,  mercuric  iodide  and  chloride,  phosphorus,  and  all  the 
tjenifuge  preparations.  2.  Medicines  that  can  injure  the  digestion  by 
forming  insoluble  precipitates  with  pepsin  and  peptones, — tannin, 
alum,  lead  acetate,  preparations  of  bismuth,  silver  nitrate,  corrosive 
sublimate,  etc.  3.  Medicines  that  are  rendered  inactive  or  decom- 
posed by  the  gastric  juice, — alkali,  bile,  soap,  calcium  sulphide,  iron 
sulphide,  pancreatin,  etc.  4.  Medicines  which  should  arrive  in  the 
intestines  as  concentrated  as  possible, — kousso,  santonin,  extract  of 
male  fern,  alkali.  For  the  preparation  of  a  solution  of  keratin  suita- 
ble for  the  coating  of  pills  several  formulte  have  been  proposed,  in  all 
of  which  either  acetic  acid  or  ammonia  is  used  as  a  solvent.  The 
acetic  solution  might  be  used  for  coating  pills  containing  salts  of  mer- 
cury, gold,  or  iron,  arsenic,  creosote,  salicylic  acid,  tannin,  alum,  etc. 
On  the  other  hand,  recourse  might  be  had  to  an  ammoniacal  solution 
for  pills  containing  ])ancreat in,  trypsin,  bile,  alkalies,  iron  sulphide, 
etc.  If  the  1)111  ma.ss  shouUl  conlain  water,  the  pills  would  shrink 
and  fissures  would  be  ])r()duced  in  the  keratin  coating.  It  is,  there- 
fore, rccom mended  to  u.se  in  Uw  making  of  lliese  i)ills  a  mi.\ture  of 
yellow  wax,  1  i)art,  and  suet  or  caca**  butler,  10  parts.  It  is  also 
necessary  to  avoid  the  use  of  vegetable  powders  and  to  employ  in 
tJM'ir  place  k;iolin  or  cliarcoiil  ])ow(i«'r. 

When  the  pills  are  finished  they  siionld  be  diiq)ed  int(>  cacao  butter, 
rolled  in  the  charcoal  powder,  and  then  keratinized.  For  this  pur- 
pose the  i)ills,  i>laced  in  a  porcelain  capsuh',  are  sprinkled  with  a 
suitable  (|uantity  of  keratin  solution  an<l  then  shaken  togetlier  until 
the  e\a|)(>ration  of  the  solvent  takes  ])lace.  This  moistening  and  dry- 
ing rc(|iiir('  to  be  re])eat«'d  s<'v«'ral  times  (as  many  as  ten)  before  the 
lavtT  of  keratin  is  sunicirntiv  thick. 
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Pearl  Coating. — This  term  is  applied  t(>«tli<'  in<'tli()«l  of  coating  pilLs 
with  finely  jicnvdered  lah-uiii  or  French  chalk  ;  the  process  is  similar 
to  that  nsed  in  silver  coating  (see  belowj,  by  ]>lacing  in  a  globnlar 
box  (see  Fig.  727)  a  mixture  of  very  finely  powdered  talcnm  and 
sugar,  and,  having  covered  the  i)ills  with  the  adhesive  mixture,  they 
are  rotated  until  coated.  A  polish  may  be  given  to  the  surfaces  by 
rotating  the  i)ills  in  a  box  coated  on  the  inside  witli  paraflfin. 

Gold  or  Silver  Coating. — J'ills  may  be  coate<l  with  gold   •  „.,, 

or  silver  leaf  by  lirst  placing  a  drop  of  syrup  of  acacia  in 
a  mortar,  and,  after  carefully  spreading  it  over  tlie  surface 
with  the  end  of  the  finger,  dropping  in  the  pills,  rotating 
them  so  that  they  shall  be  uniformly  coated  with  a  very 
thin  layer  of  mucilage,  and  then  dropping  them  into  the 
gold  or  silver  leaf  contained  in  the  coater.  This  is  merely 
a  smooth,  globular  box,  made  of  horn  or  turned  wood, 
opening  in  the  middle  (see  Fig.  727).  When  the  pills  are 
rotated,  they  soon  become  coated  with  the  leaf,  and  are 
then  ready  to  dispense.  In  the  absence  of  a  globular  box  a  large 
sized  pill  box  may  be  used. 


Silver  coater 


COMPRESSED  PILLS,   TROCHES,   AND  TABLETS 

Compressed  pills,  troches,  and  tablets  are  made  by  subjecting 
dry  powders  to  a  sufficient  degree  of  pressure  in  suitable  machines  to 
cause  them  to  cohere  ;  the  j)ressure  may  be  effected  by  a  blow  from  a 
mallet,  or  by  means  of  a  lever  or  combination  of  levers.  To  enable 
the  pharmacist  to  prepare  his  own  compressed  pills  the  author  de- 
vised, in  1875,  the  machine  shown  in  Fig.  728  for  making  them.  .  It 
is  made  of  cast  steel.  The  base  lias  two  countersunk  dejiressions, 
with  a  short  post  in  the  centre  of  each  ;  a  lenticular  depression  is 
made  in  the  upper  surface  of  each  post.  A  steel  cylinder  having  a 
central  aperture  of  the  diameter  of  the  post  is  i)laced  in  the  depres- 
sion, the  proper  quantity  of  powder  is  introduced,  and  the  i)lunger, 
which  has  a  corresponding  lenticular  depression  on  its  lower  surface, 
is  placed  on  the  powder  and  is  struck  a  quick  blow  with  a  mallet  ; 
the  powder  is  comi)ressed,  and  the  i)ill  adheres  to  thr  cylin<ler  ;  by 
removing  tln^  cylinder  and  holding  it  over  a  box  and  tai)]>ing  the 
plunger  again  lightly,  the  i)ill  is  foiccd  out,  and  falls  into  a  l>ox. 
Brockt'don,  of  ]Onglan<l,  was  the  fust  mainifactiii«'r  who  introduced 
this  form  of  i)ill.  In  tliis  country,  Jacob  Dunton.  of  JMiiladclphia. 
wa.s  the  first  to  extend  the  process  to  a  long  line  of  pills,  but  sub- 
sequently John  "SVyeth  &  Bro.  jirepared  com- 
pressed pills  upon  an  enormous  scale,  and  they 
are  made  uow  by  many  manufacturers.  ])olh  here 
and  a])road. 

In  one  of  the  com])ressed  pill  machines  in  use 
by  this  fiini  a  circnlar  steel  disk,  which  is  per- 
forat<'d  with  a  number  of  holes,  is  mach'  to  re- 
volve slowly  ;  at  reguiai'  intervals  its  motion  is 
stop])ed  long  enough  to  de|)osit  the  j)roper  weight 
of  powder  and  to  i>ermit  a  ])lunger  having  a 
moulded  end,  as  in  Fig.  728,  moving  from  above,  almost  to  meet 
a  similar  one  rising  fi-om   below  the   plate  :  the   jjowder   is  caught 
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Fifi.  728 


ComproHticd  pill  niachiuc 
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between  the  two  moulds,  is  compressed,  iiiul  tlic  pill  finds  its  way 
out  tbrouj;ii  the  spout  into  tht'  box  beh)w.  Tin;  iulvantages  of  com- 
pressed pills  are  that  no  excijiienl  is  used  in  their  preparation,  they 
are  easily  disintegrated  or  dissolved  in  the  iiipiids  of  the  stomach, 
and  their  lenticular  shape  is  favorable  to  their  being  easily  swallowed. 
Machines  for  making  compressed  pills  and  troches  which  are  adapted 

Fig.  729 


I  Miiironl'N  taMrt  ina<  liiiii- 

for  either  liand  or  sle;im  power  ;ire  now  ni;i(l<'  so  «'xtensively  that  it 
is  (lilheiill  lo  iiiiike  ;i  selection.  JMneliines  tliiit  ;ire  to  be  oi)erated  by 
liiin<l  are,  of  conrse,  not  so  lieiivy  in  tln-ir  const rnet ion.  Fig.  72J) 
sliows  the  tablet  niiichine  iniide  by  tin-  H.  K.  Mnllbrd  Company,  of 
I'hiladelphia.     The  material  which  is  to  be  comi)ressed  is  fed  into 
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the  funnel.  In  the  lower  part  of  this  funnel  there  is  a  sieve,  to  pre- 
vent larj^e  lunii)S  from  i)assinj;-  llii(>uj;li  and  clog^inj;-  the  feetler.  By 
means  of  simjile  yet  ingenious  mechanism  the  jiowder  fiiuls  its  way 
to  the  (lie  plate,  the  feeder  being  shaken  constantly  in  order  to  keep 
the  powder  in  motion,  so  that  uniformity  in  feeding  is  secured  while 
it  is  being  delivered.  When  the  chamber  in  the  die  ])late  has  received 
its  charge,  the  feeder  moves  out  of  the  way  to  make  ro<jm  for  the 
compressor,  which  then  forms  the  tablet  in  the  die.  Tin;  ejector  fol- 
lows the  comi)ressor  after  it  has  moved  out  of  the  die  plate,  and  the 
tablet  is  knocked  off  and  into  the  pan  underneath  by  the  feeder. 
The  same  motions  are  repeated  continuously.  When  everything  is 
in  order  and  the  machine  is  jn-opcrly  operated,  compressed  tablets 
may  be  made  very  rapidly,  (JO,  000  tablets  in  ten  hours.  The  weight 
of  the  tablet  may  be  adjusted  with  simplicity  and  accuracy. 

Fig.  730  shows  the  Eureka  tablet  machine,  made  by  the  F.  J. 
Stokes  Machine  Company,  of  Philadelphia.  This  machine  is  well 
adapted  for  the  use  of  the  pharmacist.     It  is  entirely  automatic,  and 


Fig.  780 


Fig.  731 


Eureka  taMot  tnnrliine 


Eureka  tal'lil  iiiarliint"  (ciilarm'd  view  of 
immlios,  I'tc, ) 


will  comi)ress  100  tablets  jter  minute.  In  Fig.  7;5I  :iii  eidiirged  view 
showing  the  method  of  compressing  tin'  tablet  with  this  machine  is 
seen.  A  is  the  ui>per  punch  or  coni])ressor  just  leaving  the  die,  B. 
The  tahlet  is  shown  in  the  die  after  it  has  i)een  comi)i-essed.  This 
will  be  laised  by  the  lower  ])unch.  i\  to  the  surface,  wlu're  the  feed 
cup  will  eject  it  and  fill  tlu'  die  with  another  charge  of  material.  ui)on 
which  the  operation  will  be  repeated.    I)  is  the  adjustment   for  regu- 
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latinj;  the  lower  puiicli,  so  that  it  ejects  the  tablet  properly.  E  is  the 
adiustinent  for  re^ulatiug  the  weij;ht  of  the  tal)let,  and  F  is  the  ad- 
justment for  controlling  the  pressure  or  density  of  the  tablet. 

lu  making  compressed  pills  and  lozenges  it  must  not  be  supposed 
that  the  ^ aiions  powders  which  are  to  be  compressed  ueed  no  pre- 
vious treatment.  Both  experience  and  knowledge  are  uecessiiry  to 
always  achieve  succes.s.  Some  i^owders  are  too  dry,  and  need  moisture 
before  they  can  be  compressed  ;  others  are  too  damp,  and  need  dry- 
ing ;  others  have  so  little  cohesive  property  that  even  the  application 
of  a  powerful  press  is  insufficient  to  keep  them  from  splitting  or 
breaking  ;  others  again  possess  too  great  a  tendency  to  adhere  to 
anything  with  which  they  come  in  contact.  The  maiuifacture  of 
comi)ressed  pills  and  powders  has  developed  a  special  knowledge  of 
the  properties  of  medicinal   substances   Avhicli   is  very  valuable  to 

those  who  operate  tliese  ma- 
chines largely.  A  few  illus- 
trations of  the  methods  used 
for  overcoming  the  difficulties 
alluded  to  will  be  appeiuled. 
Tablets  of  ]iotassiuni  chlorate 
are  made  without  troul)le,  the 
slightly  moist,  finely  granu- 
lated salt  being  i)referred, 
because  it  will  feed  more  reg- 
ularly tlian  that  which  is  in 
line  powder.  Sodium  bicar- 
l)onate  is  compressed  veiy 
frequently,  and  it  is  used  in 
making  tlie  so  called  vsoda  mint 
tablets.  Jts  powers  of  cohesion 
are  not  good,  bnt  if  five  per- 
cent, of  powdered  acacia  be 
added,  and  the  whole  moist- 
ened with  water,  sifted 
through  a  coarse  sieve,  and 
dried,  there  will  be  no  diffi- 
culty. The  oil  of  }K'pperniiiil 
slionhi  be  added  after  it  is 
diied,  from  1  to  1  r,  jjcrcent. 
being  the  usual  qnaiitily. 
Powders  which  consist  mainly 
of  sugar  of  milk  need  damp 
cuing  with  a  mixture  of  one 
l»;nt  of  simple  syruj)  and  two 
jnutsof  wati'r.  The  da  in  ]>  pow- 
der siionld  be  sin«'(l  tiirongh  a 
eoaise  sieve  and  diied.  Just 
before  compi-ession  a  little  powdered  lalcnm  is  often  silted  in  to 
prevent  tin-  tal)lel  from  adhering  to  the  die.  While  petrolatum  or 
li<|nid  petrolatum  in  small  (jMantity  is  sometimes  incoipoiated  with  a 
dry  powder  to  fa<'ilitat<^  comitression  and  improNc  the  appeai'ance  of 
the  pill  or  lozenge.    Two  percent,  of  petrolatum  dissolved  in  sufficient 


I  ui.iiiiiliiliii^  iiiui'liiiip 


SOLID  EXTEMPORANEOUS  PREPARATIONS 


1237 


ether  to  pei-iiiil  of  it«  tliorouf^li  (liiriisioii  llwoii^li  llie  [>()W(ler  is  sufli- 
cieiit.  Ol"  comsi!,  the  powder  should  Ix-  silled  uiul  drit'd.  When 
troches  or  i)ills  lire  to  be  uuide  of  siirh  dry  and  apparently  incom- 
pressible i)ovvders  as  quinine  sulphate,  charcoal,  salicylic  acid,  or 
sodium  salicylate,  compi-ession  can  be  accomplished  by  moistening 
the  powder  with  a  solution  of  gelatin,  silting,  diying,  and  using  a 
little  talcum.  11"  a  trace  of  the  ethereal  solution  of  ])etrolatum  or 
finely  powdered  arrowroot  is  added  to  the  quinine  suli)hate,  instead 
of  the  talcum,  the  pills  will  disintegrate  more  readily,  but  pills  of 
quiniue  bisulphate  aie  moie  easily  )nade  and  are  more  soluble.  Very 
frequently  the  danii)ening  of  the  powder  with  a  little  ether  or  alcohol 
is  all  that  is  necessaiy  to  secure  compression.  On  the  large  scale  it 
may  be  found  more  advantageous  to  leplace  acacia  with  white  dextrin. 
Hypodermic  tablets  may  be  made  with  a  base  of  ])uriti('d  sugar  of 
milk,  although  i)erfectly  neutral  dried  sodium  sulphate  and  purified 
sodium  cliloride  are  probably  better. 

.Many  powders  require  "granulating"  before  they  can  be  made  to 
feed  regularly,  and  several  granulating  machines  are  upon  the  market. 
Upon  the  small  scale  this  operation  is  performed  by  moistening  the 
mixed  powders,  and  rubbing  the  mass  through  a  sieve  with  the  hand. 
Fig.  734  shows  a  machine  for  "wet  granulating,"  made  by  the  F. 
J.  Stokes  Comjjany. 

GELATfN  CAPSULES  AND  PEARLS 

The  gelatin  coated  pill  is  not  the  only  form  in  which  nauseous  or 
bitter  medicines  may  be  administered  with  their  ta.ste  concealed,  gela- 
tin capsules  having  been  in  use  „        „,..    _,,,   „„_   „„.   _„^ 
^           ^                         *  Figs.  /3o,  736,  /3/,  738,  739 
for  many  years.  '       ' 

Gelatin  capsules  are  of  three 
kinds,  designated  as  hard,  soft, 
and  em])ty.  The  first  two  are  used 
in  administering  liipiids.  Km])ty 
capsules  may  be  used  for  li(iuids, 
but  they  are  generally  emi)loyed 
in  concealing  the  tavste  of  bitter 
solids. 

Hard  and  Soft  Gelatin  Cap- 
sules.— The  princi])le  ui)on  which 
they  ai(^  made  is  that  of  dipping 
a  smooth  moiild,  usually  of  bone, 
ivoi'y,  bi'ass,  or  white  metal,  into 
a  thick,  hot  solution  of  gelatin,  al- 
lowing the  film  to  become  cold,  removing  it  at  thei»ro])er  time,  fill- 
ing it  M'ith  the  liquid,  and  then  sealing  it. 

Figs.  735,  736,  737,  73S,  and  735>  illustrate  the  method  of  making 
and  lining  capsules.  The  i)roceHS  is  not  new,  and  the  theory  is  sim- 
ple, but  success  in  making  capsules  is  not  apt  to  crown  the  firet 
efforts,  considerable  experience  being  necessary. 

The  mateiial  employed  for  the  shells  or  envelopes  of  soft,  elastic 
capsules  is  a  composition  of  gelatin  and  glycerin,  the  proportions 
being  varied  according  as  a  s(»l(i'r  or  a  harder  ca|)sule  is  desire*!.  A 
Buiticieut  quantity  of  water  is  em[)loyed   in   making  Ihe  composition 
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to  i)ro(luce  a  fluid  which  shall  be  of  the  proper  consistence.  No 
exact  tbniuila  can  be  strictly  adhered  to,  l)ec;uise  the  inojxntion  will 
vary  with  ditfereiit  samples  of  jiclatiii  ;  but  after  a  little  exi)ei-ience 
the  operator  leains  to  adjust  it  to  a  nicety.  The  solution  must  be 
kept  at  a  uniform  temperature^about  40°  C.  (104°  F.)  by  means 
of  a  water  bath.  A  wooden  mould,  or  one  made  of  brass  or  white 
metal,  havin^  a  stem  about  four  indues  in  lenjjjth  (see  Fig.  735),  is 
employed  for  forming  the  shell.  A  lunnber  of  these  moulds  are  fixed 
in  the  i>erfoi:it«Ml  wooden  disks,  and  when  in  use  these  disks  are  sup- 
ported on  a  simple  frame  or  rack,  consisting  of  two  parallel  strips 
of  wood  about  four  inches  apart.  The  moulds  must  be  sliglitly  oiled 
to  prevent  the  composition  fi'om  adhering  to  them  ;  but  excess  of 
oil  must  be  avoided,  or  they  will  jefnse  to  take  the  gelatin.  All 
being  now  in  readiness,  the  operator  takes  one  of  the  disks  from  the 
lack  by  its  handle,  inverts  it,  and  dii)s  the  mould  carefully  into  the 
gelatin  composition,  then  withdraws  it  slowly  with  a  steady  motion, 
so  ;is  not  to  take  up  more  of  the  fluid  than  is  required.  The  moulds 
are  now  held  in  a  current  of  cold  air,  produced  by  a  fan  or  other 
suitable  device,  being  kept  in  constant  motion  by  the  operator  to  se- 
cure an  even  distribution  of  the  gelatin  until  it  is  sufficiently  con- 
gealed, when  the  disk  is  returned  to  its  place,  and  the  operation  is 
re])eated  with  a  second  disk.  The  disks  are  allowed  to  remain  a  few 
minutes  on  the  rack  until  the  gelatin  is  hard  enough  to  be  handled 
without  sticking  to  the  fingers.  They  are  then  taken  to  a  table,  and 
by  a  smart  raj)  with  the  hand  (the  disk  being  held  in  a  vertical  posi- 
tion) the  moulds  are  shaken  out  of  their  sockets.  An  operator  i)ro- 
vided  with  an  ivory  knife  next  separates  the  capsule  from  the  super- 
fluous gelatin  wliich  havS  adhered  to  the  stem  of  the  mould,  and  the 
soft,  elastic  shell  is  then  pulled  from  the  mould  and  ])laced  in  an  up- 
light  j)Ositi()n  tor  tilling  upon  the  shell  sui)i)orter.  This  operation  of 
strip])ing  olf  the  capsules  can  best  be  ])erformed  by  the  «lelicat«'  fin- 
gers of  a  girl,  since  any  roughness  in  the  cuticle  of  the  operator  will 
leave  its  impression  indelibly  ui>on  the  solt  gelatin. 

The  capsules  are  filled   by  the  skilful    use  of  the  syringe,    great 
care  being  taken  that  none  of  the  oil  be  allowed  to  touch  the  edge 

of   the    capsule,    since 
F'ui.  740  such  an  accident  would 

render  it  impossible  to 
seal  the  cai)sule.  The 
final  ojM'ration  of  seal- 
ing is  accomplished 
by  ])assing  omm-  the 
opening  a  small  stick 
cha!ge<l  with  the  gel- 
atin composition  of 
which  the  capsule  is 
made.  When  the  cap- 
sules are  thus  finished, 
they  are  allowed  to 
stand  a  f»nv  honrson  the 
supporters  to  diy.  and  are  then  spread  out  on  a  sheet  of  whiti^  i)aper 
in  order  to  tlel<'cl  any  that  maybe  imi>erlectly  sealed.     Tliese  having 
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been  removed,  the  (•:ij)siilt's  arc  i<nuly  to  l)e  piiekcd  in  Imxcs  Inr  tlif 
market.  I'lic  liai<l  capsiilcs  dillcr  Iroiii  the  <'histic  ones  only  in  the 
omission  of  ^lyceiin  from  the  composition  of  the  <'ii\('h)])«'s,  tlie  ma- 
nij)ulation  h('in«;-  tlie  same,  ex('ej)f  that  it  is  necessary  to  allow  tlie 
finished  cajisules  to  remain  several  days  on  the  supporters  to  become 
completely  dry  and  hard  before  they  are  packed. 


Fig. 


r^ 


10 


stokes 


Diivciipiiit's  caiisule  filli-r 
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Krapty  capsules 

In  the  apparatus  made  by  the  F. 
Machine  Company  (see  Fij.?.  740),  the  dip- 
ping bulbs  are  made  of  ' '  white  metal, ' '  and 
mount-ed  on  hardwood  blocks. 

Empty  Capsules. — These  are  not  ovoid  in  shape,  but  eylindiieal 
(see  Fig.  741).  They  are  made  of  several  vSizes,  and  are  usually  des- 
ignatt^d  by  numbers.  The  smallest  size  in  the  illustration  is  rex)re- 
sented  with  the  cap,  C,  off.  These  are  used  by  pharnuicists  for 
enclosing  nauseous  or  bitter  powders  or  masses.  They  are  filled  in 
several  ways.  One  plan  is  to  make  a  mass  of  the  powders,  divide  it 
into  little  rolls,  as  in  making  pills,  insert  them  in  the  larger  end  of  the 
capsule.  A,  and  place  the  cap,  C,  tightly  u^jon  it.  To  fill  the  cap- 
sules with  powders  several  devices  are  employed,  "Whittield's 
capsule  filler  is  the  most  elaborate  ai)])aratus,  Davenport's  method 
is  very  simple.  The  filler  is  shown  in  Fig,  742,  It  consists  of  a  fun- 
nel, tube,  and  plunger.  The  funnel  is  fiattened  at  one  side,  to  assist 
in  taking  up  the  material,  the  tulx^  attached  to  the  funnel  is  of  the 
pro])er  size  to  l)e  i)laced  in  the  capsule,  and  its  end  is  cut  off  at  an 
angle  to  permit  its  ready  insertion  in  the  capsule.  The  funnel  and 
tube  are  made  from  one  piece  of  metal,  without  seam  or  joints. 
The  plunger  is  of  hard  wood,  and  of  the  proper  size  for  entering  the 
tube.  It  is  supplied  with  a  rul)ber  collar,  which  admits  of  the  pis- 
ton being  ])ressed  entirely  thiongh  the  tube  to  eject  tlu'  maliMial. 
Each  fillei"  and  ])]unger  is  numbered  to  cori'cspond  with  the  nnmber 
of  the  capsule.  In  use,  the  mateiial  is  tiist  <livide(l  int(»  ])ow(lei-s  ; 
the  capsule  is  placed  on  the  tube,  the  Hat  edge  of  the  funnel  held 
nearest  to  the  o])erator,  and  the  i)Owder  scra])ed  into  the  funnel  ;  the 
filler  is  held  in  an  u])iight  ])osition,  and  the  ])lunger  raised  ;  after  tlie 
Ijowder  has  passed  into  the  tube,  the  plunger  is  inserted,  the  capsule 
held  firndy  on  the  tube,  and  ])ressui'e  a]iplied  to  the  ]>lunger,  forcing 
the  ])owde)'  into  the  capsule,  which  is  tlien  i-enu)M'd  and  capped  iu 
the  usual  manner. 

Reymond's  capsule  filler  consists  of  two  blocks  of  hard  wood.  In 
one  twelve  sockets  are  Innvd  of  sullicient  depth  t«)  enable  tlie  capsules 
to  be  inserted  one-half  of  theii'  length.  Thest'  sockets  are  so  shaped 
at  the  bottom  as  to  coiresjxind  with  the  lowei"  end  of  the  capsule,  A 
small  hole  is  bored  through  the  bottom  of  each  socket.     The  upper 
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side  of  [ho  u|)i)cr  block  is  provided  with  twelve  fiiimel  sliaped  re- 
coptach's  of  sutiicieiit  rapacity  to  hold  all  the  powder  intended  to  fill 
the  (•ai)suh',  tiie  lower  end  (»t'  these  it'ceptaeles  lu'inj;-  so  shaped  that 
when  the  two  sections  are  in  propcf  position  for  use  they  will  project 
just  over  the  upper  edj::e  of  the  capsule.  The  under  side  of  this  sec- 
tion is  provide(l  with  twelve  holes  a  trifle  larger  than  those  iu  the 
lower  block,  and  of  sufficient  length  to  cover  that  i)ortion  of  the 
capsule  projectiug  above  the  lower  block.  Pegs  are  inserted  iu  either 
section  to  tit  into  corresponding  holes  iu  the  other,  so  a.s  to  hold  the 
two  together  in  proper  position  when  the  fdler  is  in  use.  A  tampou 
is  provided  with  which  to  pack  the  capsule. 

A  capsule  tiller  made  by  the  Parke,  Davis  Compauj^  is  shown  in 
Fig.  74;i  It  consists  of  a  metal  frame  holding  a  hoi)per  aud  a  block 
of  wood  having  two  slots  cut  lengthwise  in  it  and  perforated  to  hold 
the  capsule  ;  two  triangular  strips  of  metal  (the  higher  ends  of  the 
strips  being  at  the  point  farthest  from  the  hopper)  are  fastened 
edgewise  iu  the  metal  base  so  that  they  fit  into  the  slots  in  the  wooden 


Fig.  743 


CiipMiile  flIliT 

l)lock.  The  empty  capsules  having  l)een  jdaced  in  the  perforations 
are  filled  frcnn  the  hop]>er,  and  the  block  having  been  ]uis]ied  to  tlie 
rigid,  the  next  capsnie  is  tilled,  and  so  on,  when  the  whole  row  is 
filled.  The  eapsnles  aft<'r  being  capped  are  rais«'d  by  tlu;  inclined 
metal  strips  so  that  they  can  be  easily  picked  off. 

Ihrig's  <'apsnle  fillei-  is  shown  in  I-'ig.  71 1,  and  consists  of  a  station- 
ary bas*!  with  a  s«|nare,  iM)lished,  movable  table  <*ontaining  ])erfora- 
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tions  for  holding  tlie  (Miipty  (•ai)Stil('S  ;  flu;  t;il)l(*  is  raised  and  iowcri'd 
by  a  tlmiiih  screw.  TIk*  perfoialions  are  arraii.i;e(l  in  fields  of  sixty 
each  for  li\  e  sizes  of  capsules,  and  of  fifty-six  ea«-li  for  two  sizes  of  (-aj)- 
sules.  The  lower  portion  of  the  capsiUe  should  rest  on  the  base  at 
the  beginning  of  the  lillinj;'  process,  and  the  upper  plate  rais«'d  so  that 
the  top  of  the  capsule  is  slightly  below  the  surface  of  the  ui)per  i)late. 
A  metal  bevelled  sijuare  is  next  placed  in  pi-oper  ])osilion,  asslunvn  in 
Fig.  744,  so  as  to  exclude  the  perfoiations  not  in  use  from  the cai)sules 

Fig.  744 


Ihrig's  tiipsuK'  tiller 

which  are  to  be  filled  ;  the  powder  is  tlieu  distributed  over  the  cap- 
sules and  i)ressed  dowu  by  means  of  a  metallic  trijjle  puuch.  AMieu 
these  are  filled,  the  upper  plate  is  lowered  by  turning  the  thumb 
screw,  the  caj)  adjusted,  and  the  capsules  are  fiuished. 

Pearls  or  globules  differ  from  gelatin    capsules   in   shape,   being 
globular,  and  in  being  usually  smaller  in  size.     In  addition,   they 


Fig.  748 


Fig. 
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Coltoirs  [iciirl  or  cIdIhiIi-  iiioiiM 


show  no  air  space,  the  gelatin  shell  being  comi)letely  filled  with  the 
medicinal  substance.  Their  i)re])aration  leipiires  the  use  of  special  ap- 
paratus, and  they  cannot  be  profitably  made  on  the  small  scale.    The 
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mixture  of  which  the  sliell  of  the  globule  is  composed  consists  largely 
of  gelatin,  but  must  be  mixed  with  other  ingicdients  to  make  a  cap- 
sule of  such  (luality  as  will  secure  sufti<'ient  toughness. 

A  pair  of  nu)ulds  which  aie  termed  upper  and  lower  moulds  are 
needed  (see  Figs.  747,  748,  and  749).  When  the  lower  mould  is 
placed  upon  a  level  surface,  a  leaf  of  gelatin  (see  Fig.  750)  should 


Coltim's  pearl  or  glolmle  Iei\f  making  machine 

be  laid  over  the  entir«^  face  of  the  matiix,  extending  out  and  over  the 
(MJges  of  th<'  IVauK^  which  has  previitusly  l)eeii  sliglitly  heated  on  the 
warming  table  ;  the  gehitin  leaf  thus  ])laced  will  soon  conform  itself 
to  the  various  coi-ners  and  ledges  found  in  the  franu^  ;  this  is  now 
leady  to  icceive  the  li(|uid,  of  whi<li  a  measuicd  quantity  has  been 
[)reviously  i)laced  in  a  graduate.  This  should  be  pouretl  into  the  re- 
ceptacle prepured  for  it  ;  when  this  is  done,  the  ni)per  gelatin  leaf  is 
placed  ui)on  the  li(|uid  suilace  by  slightly  rolling  it  over  and  across 
the  li(|uid  ;  this  is  don(^  to  exclude  every  i)artich'  of  air.  The  npjjcr 
mould  is  now  placed  over  tin'  lower,  thiough  the  guidance  of  dowel 
pins,  and  the  "  tlask"  is  now  ready  foi"  conipicssion.  It  is  ])laced 
upon  the  table  of  a  press,  where  it  is  slid  into  position  by  the  me- 
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dium  of  guiding  grooves,  pressure  is  applied,  uiid  tin-  talih;  rises 
until  the  sealing  point  is  i-eaclied  ;  the  ta4)lc  then  leturns  to  its  place 
of  starting.  The  moulds  are  now  sepaiatcd  and  tlie  net  containing 
the  globules  removed  ;  the  globules  may  be  (piiekly  extracted  trom 
the  net,  by  catching  it  at  oi)i)osite  corners,  and  giving  it  a  sudden 
stretching,  repeating  this  at  the  renniining  corners. 

In  order  to  make  pearls  or  globules  it  is  necessjiiy  to  prepare  tlie 
gelatin  hiaf  or  lihn  very  carefully,  and  of  the  required  thickiics.s. 
Fig.  750  shows  Colton's  leaf  making  machine,  which  consists  of  a 
jacketed  copper  tank  in  which  the  gelatin  mixture  is  ])laced.  This 
is  su])ported  on  a  gi'oo\ed  "waiming"  table,  so  constructed  that  re- 
ceiving jilates  may  sli<le  smoothly  upon  it.  The  gelatin  mixture  is 
heated  by  tuining  on  the  steam  to  tlie  co])i)«'r  tank,  and  the  tlow  of 
the  liquefied  mixtuie  upon  the  receiving  jilate  is  controlled  by  the 
faucet.  Any  excess  is  skimmed  fiom  the  plate  by  an  adjustable 
gauge,  so  that  the  thickness  of  the  film  oi-  leaf  can  Ix'  fixed  exactly. 
The  film  sets  after  cooling,  and  is  placed  in  a  sea.soning  kiln  to  se- 
cure the  desired  consistence  for  use  in  the  pearl  or  globule  mould. 

Suppositoria     Suppositories 

Suppositories  are  solid  bodies  intended  to  be  introduced  into  the 
rectum,  urethra,  or  vagina  to  produce  medicinal  action.  Their  form 
is  usually  conical,  with  a  rounded  apex,  and  their  consistence  should 
be  such  that,  while  they  will  retain  theii-  shape  at  ordinary  tempera- 
tures, they  will  readily  melt  or  soften  at  the  temperature  of  the  body. 
Oil  of  Theobroma,  or  cacao  butter,  is  the  best  base  for  supi^ositories, 
because  it  accurately  fulfils  both  of  the  abo\'e  requirements.  It  was 
first  suggested  in  this  connection  in  1852  by  Mr.  Alfred  B.  Taylor, 
of  Philadelphia.  It  is  rarely  necessary  to  raise  the  melting  point  of 
cacao  butter  by  the  addition  of  wax,  spermaceti,  etc.,  except  in  the 
warmest  summer  weather,  or  when  phenol,  camphor,  chloral,  the 
volatile  oils,  or  similar  substances  form  the  medicating  ingredients. 
Gelatin  suppositories  are  made  from  a  nuuss  containing  gi'latin  and 
glycerin,  by  soaking  gelatin  in  watt'r,  draining  otf  the  excess,  adding 
five  parts  by  weight  of  glycerin  to  eveiy  twelve  i)aits  of  soft  gelatin, 
and  heating  in  a  water  bath.  The  medicating  sid>stance  is  rublx'd 
into  a  smooth  paste  with  a  small  (piantity  of  water  oi-  glycerin  and 
added  to  the  mass.  Since  the  extended  use  of  sup])ositories  the  size 
hius  been  gradually  reduced  until  fifteen  grain  supi)ositories  are  now 
most  largely  emi)loyed.  The  U.  S.  P.  (<Sth  Kev. )  has,  however, 
increased  the  size  of  rectal  suppositories  to  2  Gm.,  or  thirty  grains, 
and  has  given  the  following  directions  for  the  pieparation  of  su])posi- 
tories  : 

"Suppositories  are  solid  bodies  of  various  weights  and  sha))es, 
ada])te<l  foi-  intioduction  into  the  ditlwrent  oi'itices  of  the  human  body, 
and  mi'ltiug  readily  at  l>lood  heat.  Tlie  \ehicles  usually  emi)loved 
are  Oil  of  Theobroma,  (!lyceiinat4'd  (Jelatin,  or  Sodium  Stearate. 

"For  sui)positories  made  with  Oil  of  Theobroma  the  foltowiug 
general  processes  may  be  employetl  : 

Take  of 
•The  Medicinal  Substance,  the  })roscril)c<l  imiintity 
on  of  Theobroma,  grated,  a  sufliiient  ((uantity 
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''  Reduce  tlie  Medicinal  Substance,  if  diy,  io  a  \'ciy  fine  powder,  or, 
if  an  extract,  solten  it  willi  an  a|>|)i(>piiate  licjiiid,  llicii  mix  it  thor- 
ouj^hly  ill  a  nioitar  witii  alxmt  an  «'(|iial  weight  of  dialed  Oil  of  Thco- 
bronia,  and  inctupoiate  the  remainder  of  the  (Jil  of  Tlieobroma  until 
a  homogeneous,  i)hustic  mass  is  obtained,  adding,  if  necessary,  a  small 
ijuantity  of  Expressed  Oil  of  Almond.  Roll  the  mass  ou  a  graduated 
tile  until  a  cylinder  of  the  proper  length  is  formed,  divide  this  into 
the  required  number  of  equal  jjaits,  and  with  a  spatula,  or  other  con- 
venient mechanical  aid,  form  them  int(>  the  <lesii-ed  shape. 

"If  the  i>rocess of  fusion  is  i)i'efei-red,  mix  tlie  medicinal  Substance 
witli  about  an  eipial  weight  of  grated  Oil  ot  Theobroma,  as  above 
directed,  then  thoroughly  incoi'porate  it  with  the  remainder  of  the 
Oil  of  Theobroma,  previously  melted  by  a  gentle  heat,  in  a  suitable 
vcvssel  provided  with  a  lip  ;  then  allow  it  to  cool  to  about  38°  C. 
(100.4°  F. ),  and,  when  the  mixtuie  begins  to  congeal,  pour  it  imme- 
diately into  suitable  well-cooled  moulds.  Keep  the  moulds  at  a  freez- 
ing temi>erature  until  the  suppositories  have  hardened  and  are  ready 
to  be  removed. 

*'For  suppositories  containing  chloral,  phenol,  their  derivatives, 
or  substances  which  soften  the  vehicle,  raise  the  melting  point  of 
the  Oil  of  Theobroma  by  the  addition  of  from  10  to  15  percent,  of 
spermaceti,  but  the  melting  point  must  not  be  raised  above  37°  C. 
(98.0  F.). 

"For  suppositories  made  with  Glycerinated  Gelatin  the  following 
process  may  be  used  : 

Take  of 
•The  Medicinal  Substance,  the  prescribed  quantity 
Glycerinated  Gelatin, 
Glycerin, 
Water,  each,  a  suflBcient  quantity 

"Mix  the  Medicinal  Substance,  if  solid  and  soluble  in  "Water  or  Gly- 
cerin, or  if  a  miscible  licpiid,  with  a  little  Water,  and  add  sutiicient 
Glycerin  to  make  the  weight  of  the  mixture  one-half  that  of  the  tin- 
ished  mass.  Then  thoroughly  incorporate  it  with  an  ('(pial  Mcight  of 
melted  Glycerinated  Gelatin,  and  pour  it  at  once  into  suitable  moulds 
which  have  been  grejused  with  a  small  quantity  of  i)etrolatum.  Cool 
the  moulds  thoroughly  before  removing  the  su])positories." 

QELATINUM   OLYCERINATUM.  U.S.    Glycerinated  Qelatin 

Metric  Old  form 

•  Gelatin 100  Qm.  4  ox.  av. 

Glycerin 100  Om.  4  ot.  av. 

Water,  :i  Mufficiont  quantity, 

To  make 200  (im.  H  oz.  nv. 

Ponr  upon  th<'  (Jelatin  sufficient  Water,  which  has  betMi  previously 
boiled  and  cooled,  to  <'over  it  ;  allow  it  to  stand  one  hour  ;  pour  otV 
the  Water  and  allow  the  (i«'latin  to  drain  for  a  few  minutes  ;  then 
transfe?'  it  t<>  a  lai<'d  dish,  add  the  (Jlycerin,  an<l  heat  it  on  a  water- 
bath  until  the  (Jelatin  is  dissohcd.  Strain  the  solution  wliile  hot, 
and  continue  to  heat  on  the  water-l)ath  until  the  i)roduct  weighs  200 
(Jm.  [old  form  s  o/.  av.].  When  cold,  cut  the  mass  into  i>iec-es, 
and  preserve  thes«*  in  suitabh*  containers. 
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SUPPOSITORIA   OLYCERINI.   U.S.    Suppositories  of  Glycerin 

M.-tii"-  Old  form 

•Glycerin 30.0  Qm.  1    oz.  av.  25  gr. 

Monohydrated  Sodium  Carbonate 0.5  Gm.  ~i  ;;rain.s 

Stearic  Acid 2.0  Gm.  .'il    ^mins 

Water 5.0  Cc.    .  81     minimg 

To  make  10  rectal  suppositories 10    suppositorie.-i 

Dissolv  e  the  Monohydrated  Sodium  Carbonate  in  the  Water  and 
add  it  to  the  Glycerin,  contained  in  a  dish,  on  a  water-bath  ;  add  the 
Stearic  Acid,  and  lieat  the  mixture  caretully  until  carbon  dioxide 
ccjuses  to  be  evolved,  and  the  li<|ui(l  is  clear.  Then  }»oui'  the  mcltetl 
mass  into  suitable  moulds,  remove  the  suppositories  when  they  are 
completely  cold,  and  preserve  them  in  tightly  stoppered  glass  vessels. 


Unofficial  Suppositories 


Name 


Ingredients 


Preparation 


Suppositoria  Acidi 
Carbolici.  Br. 


Acidi  Tannici. 
Br. 


Belladonna?.  Br. 

Iodoform  i.  Br. 
Morphinii'.   Br. 


Plum  hi  Compos- 
.    ita.  Ur. 


0.8  Gm.  Phenol;  1.6  (iiu.  White 
Beeswax;  sufficient  Oil  of  Theo- 
broiiia  to  make  12  suppositories, 
each  weighing  about  1  (im. 

2.4  Gm.  Tannic  Acid;  sufficient  Oil 
of  Theobroma  to  make  12  .supposi- 
tories, each 'weighing  about  1  Gm. 

1.2  Gm.  Alcoholic  Extract  of  Bella- 
donna ;  sufficient  Oil  of  Thco})roma 
to  make  12  suppositories,  each 
weighing  aV)out  1  (im. 

2.4  (im.  lodofVirm  :  sufficient  Oil  of 
Theobroma  to  make  12  supposi- 
tories, each  weighing  about  1  (im. 

0.2  (im.  Morphine  lly<lro(;hloriile ; 
sufficient  Oil  of  Theobroma  to  make 
12  suppositories,  each  weighing 
about  1  (im. 

2.4  (im.  Lea.l  Acetate:  0.8  (im. 
Opium  ;  sufficient  Oil  of  Theobroma 
to  make  12  suppositories,  each 
weighing  about  1  Gm. 


Dissolve  the  Phenol  in  the  previ- 
ously melted  Oil  of  Theobroma 
and  Beeswax,  and  pour  into  suit- 
able moulds  to  form  12  supposi- 
tories 

Mix  the  Tannic  Acid  with  the  melted 
Oil  of  Theobroma,  with  tritura- 
tion, and  pour  into  suitable  moulds 
to  form  12  sujjpositories 

Proceed  as  in  Tannic  Acid  sup- 
positories 


Proceed  as  in  Tannic  Acid  Supposi. 
tories 

Proceed  as  in  Tannic  .Acid  supposi- 
tories 


Proceed  a.s  in  Tannic  Acid  supposi- 
tories 


Suppositories  are  usually  of  three  kinds  :  1.  Rolled.  2.  IMoulded. 
3.    Pressed. 

1.  Rolled  suppositories  are  made  by  a  very  simple  melli<Hl.  The 
cacao  butter  is  sciajjcd  or  gnited  and  i>laced  in  a  mortar  ;  the  medi- 
cating ingredients  are  reduced  to  ])owder,  or,  if  composed  of  extracts, 
are  softened  Mith  wiiter  <md  rubbed  until  ;i  smooth  ]i;Kste  is  foi-med  ; 
a  niiiss  resembling  a  pill  mass  is  now  made  by  thoronglily  iiH'or])o- 
rating  the  iiigicdients  with  ii  ])estle,  and,  Iniving  thoroughly  dusted 
a  pill  tile;  with  lycojxxliuin,  ;i  suppository  cylindei-  is  foinied  l)y  roll- 
ing the  niiiss  u])on  the  tile  with  a  spatula,  after  ha\  ing  softened  it  by 
partly  sha])ing  it  with  the  tingeis.  If  the  mass  is  brittle,  it  niiiy  be 
softened  by  thoroughly  incorp(»rating  a  few  drops  of  olive  oil  with  it  : 
the  cylinder  is  rolled  out  and  then  cut  into  the  jiroper  uuiuImm-  of 
pieces  with  a  spjitula  ;  the  conical  shape  is  given  by  rolling  one  end 
upon  the  tile  with  a  spatulii,  so  as  to  produce  a  rounded  ]ioiiit.  •  In 
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warm  weatlicr  it  is  noeossary  to  use  lycopodium,  powdered  elm  bark, 
or  a  siiiiilai-  aljsorlH'iil  powder  iVccly.  With  i)ra('ti('(',  excellent  rolled 
suppositories  can  be  made.  This  method  has  tlu' substantial  merit  of 
requirinj;  very  little  apparatus,  bnt  considerable  skill  is  needed  to 
produce  sui>positnries  e(iuallin<;"  in  linish  those  which  are  moulded. 

2.  Moulded  suppositories  aie  more  largely  UvSed  than  any  other 
kind  ;  preference  is  j;iven  to  them  because  of  their  more  tinished 
appearance.  The  directions  of  the  U.  S.  P.  1890,  which  ditfer  in 
some  respects  from  those  of  the  U.  S.  P.  (Sth  Rev.  j,  are  api)ended. 

"Mix  the  medicinal  portion  (previously  brought  to  a  proper  con- 
sistence, if  necessary)  with  a  small  quantity  of  Oil  of  Theobroma,  by 
rubl)ing  them  together,  and  add  the  mixture  to  the  remainder  of  the 
Oil  of  Theol^roma,  i)reviously  melted  and  cooled  to  the  temperature 
of  35°  C.  (95°  F.  ).  Then  mix  thoroughly,  without  aj)i)lying  more 
heat,  and  immediately  pour  the  mixtnre  into  suitable  moulds.  The 
moulds  must  be  kept  cold  by  being  placed  on  ice,  or  by  immersion  in 
ice-cold  water  ;  and  the  inner  surface  of  the  moulds  should  he.  care- 
fully freed  from  adhering  moisture,  before  the  melted  mass  is  poured 
in.  In  the  al)sence  of  suitable  moulds,  suppositories  may  be  formed 
by  allowing  the  mixture,  jirepared  as  above,  to  cool,  care  being  taken 
to  keep  the  ingredients  well  mixed,  and  dividing  into  parts  of  a 
definite  weight  each,  which  may  be  made  into  a  conical  or  other  con- 
venient form  for  a  suppository. 

"  Rcdul  Suppositories  should  l)e  cone  shaped  or  spindle  sha]>ed,  and 
when  made  from  Oil  of  Theol)roma  should  weigh  about  2  Gm.  [old 
form  31  grains]. 

"  Urethral  Supjwsitorirs  (Bouffies)  should  be  pencil  shaped,  pointed 
at  one  extremity,  and  (uther  7  C'm.  [2.7  in.]  in  length,  weighing  about 
2  Gm.  [old  form  31  grains],  or  14  Gm.  [5.5  in.]  in  length,  weighing 
alxjut  4  (xm.  [old  foi-m  (>2  grains],  when  made  with  Glycerinated  Gela- 
tin. If  i)repared  with  Oil  of  Theobroma  they  should  Aveigh  about 
one-half  the  al)Ove  (juantities. 

"  Vufiiunl  Suppositories  should  be  globular  or  oviform  in  shape,  and 
weigh  about  10  Gm.  [old  form  154  grains]  if  made  with  Glycerinatetl 
(rclatin,  and  about  4  Gm.  [old  form  62  grains]  if  made  with  Oil  of 
TiH'ol>roma. 

"Moulds  for  urethral  su]>positoiies  sliould  be  wanned  sufficiently 
before  |>i»uiing  the  mass  to  facilitate  the  projx'r  liiiiMg  of  tin*  mould. 
Suppusitories  having  a  liruier  cunsistenc*'  may  be  pi'«'pare(l  by  sui>sli 
luting  Mucilage  of  Acacia  lor  a  jtortion  of  the  W'ah'r  or  (Jlycerin. 

"ir  llie  Medicinal  Substance  l)e  insoluble  in  Water  or  (»lycei-in, 
Ihoroughly  levigate  it  in  a  warm  moi'tarwith  a  sulficient  (|uaiitityof 
(ilycerin  to  mak(^  the  weight  of  the  mixture  one  half  that  of  the 
<inishe(|  mass.  Tluui  thoroughly  incori>oiate  it  with  an  e(pial  weight 
of  melted  ( Jlyceiinatt'd  (Jelatin,  and  pour  it  into  suitable  nn)ulds  as 
above  <lire<'ted.  With  bulky  i)owders  about  one-half  of  the  (Jlycerin 
may  be  rejdaced  witii  Water  before  le\igation.  Glycerinat«Ml  (Jelatin 
supposit«uies  shouhl  In*  protected  against  t  he  elTects  of  heat  and  nu>ist- 
uie  and  (by  air  by  keeping  Ihrm  in  t  ighl  ly  closed  containers  in  a 
cool   place." 

'I'he  principle  u|ion  which  suppositories  are  moulded  depends  upon 
the /act  tlial  the  mass  alter  being   introduced  into  the  moulds  con- 
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tracts  upon  cooling;  when  the  limit  of  contraction  is  reached,  the 
suppository  is  a  tritle  sinalicr  than  the  iiiouhl  in  wJiich  it  has  been 
made,  and  it  can  be  easily  exti-acted  ;  hence  the  iiiiportnnce  of  allow- 
ing the  moulds  to  bei;ojne  thoiou^ihly  cold  after  the  introduction  of 
the  melted  nuuss.  Tln^  iio\ice  almost  invariably  makes  the  mistake 
of  opening  the  divided  moulds  too  soon  (l)efore  tlie  limit  of  contrac- 
tion is  reached)  ;  the  suppositoiy  sticks  to  tlie  mould,  and  splitting 
ensues.  The  dithcndties  encountered  in  making  moulded  sui)posito- 
ries  generally  arise  from  tlu;  use  of  too  much  lieat  in  melting  the 
mass.  A  suppository  ma.ss  containing  an  extract  beai's  souk;  anal(»gy 
to  an  emulsion,  with  the  i)roi)ortions  of  the  ingredients  reversed; 
the  fatty  substance  heii^  is  in  great  excess;  the  extractive  matter  is 
the  substance  to  be  uniformly  susixMided,  while  the  watei-  is  relied 
upon  to  effect  this  object  ;  this  can  be  done  by  making  tlie  extract 
into  a  soft  paste  with  the  water,  and  gradually  incorporating  it  with 
the  partly  melted  cacao  butter  by  stirring. 

Other  difficulties  in  moulding  suppositories  are  easily  overcome  by 
the  exercivse  of  judgment  and  knowledge  of  physical  laws.  A  defttct 
frequently  seen  in  the  finished  cacao  butter  suppository  is  that  the 
surface  is  not  always  perfectly  smooth.  This  may  arise  from  several 
causes.  Sometimes  ridges  are  seen  traversing  the  sui)pository  ;  these 
are  usually  produced  by  overcautiousness,  the  operator  pausing  in 
pouring  the  melted  nuiss  into  the  mould,  then  i)ouring  in  a  little 
more,  then  pausing  again,  and  so  on.  On  taking  out  the  supposi- 
tory, a  ridge  will  be  found  at  each  spot  where  a  pause  was  made. 
The  remedy  for  this  is  to  keep  on  pouring  steadily  when  this  ])art  of 
the  process  is  reached.  Other  defects  are  i)itting  and  an  imperfection 
in  the  formation  of  the  summits  of  the  supi)ositories.  The  pitting  is 
caused  by  drops  of  water  which  have  been  allowed  to  remain  upon 
the  sides  of  the  mould;  the  imi»erfect  summits  are  due  to  water 
which  has  not  l)een  shaken  out  of  the  mould  befoic  ]>ouring  in  the 
melted  mass.  Still  another  defect  is  a  conical  hole  in  the  centre  of 
the  base  of  each  sui)positorv.  This  is  due  to  not  overllowing  the 
moulds  so  a«  to  Icjive  an  excess  of  nuuss  upon  the  top.  In  all  cases 
there  should  be  a  little  more  ma.ss  than  will  till  the  moulds,  _,,^ 

and  after  cooling  the  excess  can  be  cut  off". 

If  stronf/  li('((t  is  used,  the  water  is  evaporated,  the  extract 
separates  in  small  masses,  and,  like  a  bad  emulsion,  the 
mass  is  ''cracked."  The'  i«'medy  is  to  pour  it  at  once  upon 
an  ointment  slab  or  tile,  add  a  little  water,  and  rul>  it  until 
the  original  condition  is  regained. 

Henry  S.  Wellcome,  of  London,  has  devised  an  improve 
ment  in  the  sha])e  of  the  moulded  suppository  which  prevt-nts  w.ii.omi  ^ 
the  expulsion  of  the  supi)ository  after  insei-tion  ;  this  consists  "'••p'*"'"'^^ 
in  tapering  the  supp(»sitorv  at  the  base,  and  fr<tm  there  gratlmilly 
exj)anding  its  width  until  near  the  toj),  which  teiininat«'s  in  a  blunt 
point  (see  Fig.  ToL*). 

Pouriiifi  t/ir  Md.s.s. — The  mass  should  be  poured  into  the  mould 
from  a  (li])pei"  held  in  the  right  hand,  a  vigorous  st  iiiing  being  main- 
taine«l  with  a  spatula  held  in  the  lett  hand  immediately  before  the 
pouring  begins;  indeed,  when  heavy  jjowdeis  are  <lire«*t«'d,  the  stir- 
ring must  not  cease  during  the  ])ouring,  or  the  last  suppositories  will 
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contain  a  laiji:t'r  proportion  of  the  heavy  powder  than  those  which 
were  tirst  made.  A  i)orcehiin  casserole  (see  Fig.  753)  is  the  best 
vessel  to  melt  the  mass  in,  and  it  is  mnch  better  to  dip  it  into  a 
dish  containing  hot  water  than  to  nse  direct  heat. 

Fig.  7.54  shows  a  very  convenient  little  tinned  dipper  (which  nia>' 
be  made  by  any  tinsmith)  for  ponring  nu'lted  snppository  mass  ;  the 
shape. of  tiie  lip  and  the  handle  arc  the  parts  which  especially  lit  it 
for  this  pnrpose.  The  use  of  lycopodinm  to  dust  the  inside  of  the 
moulds  is  unnecessary.  If  ])r()i)er  attention  be  given  to  cooling  the 
moulds  thoroughly,  there  will  be  no  difficulty  from  the  adhesion  of 
the  suppositories. 

Suppositon/  3Ioul(ls: — Many  forms  are  in  use.  They  may  be  ar- 
ranged in  three  classes  :  1.  individual  moulds.  2.  Divided  moulds. 
3.  Hinged  moulds. 

1.  Individual  3Ioulds  are  those  which  were  first  employed.  In 
this  form  an  oval  metallic  dish  is  furnished  with  a  lid  which  contains 


Fig.  753 


Fig.  754 


SuppoKitiu-y  mass  (lii>|icr 


Iiiiliviilual  sniipusitciry  moulds 


Figs.  758,  759 


twelve  circular  perforations  (see  Fig.  75(5)  for  supporting  twelve  in- 
dividual monhls  made  of  white  metal.  To  prevent  the  moulds  from 
slipping  through  when  they  are  placed  in  the  perforations,  they  each 
have  a  shoulder,  which  rests  upon  the  lid  (see  Figs.  755  and  757). 
The  dish  is  nearly  tilled  with  chopped  ice  or  snow,  the  lid  support- 
ing the  moulds  is  placed  in  position,  and  the  melted  mavss  is  ])oured 
in.     After  the  suppositories  have  become  thoi-oiighly  cold,  they  arc 

removed  by  iincrting  the  monld  aiui 
tai)ping  it  lightly  on  a  hard  snrfac«',  when 
they  usually  drop  out.  They  sometiinc.N 
fail,  however,  to  answer  the  summons 
pi-om])lly.  This  is  generally  due  to  the 
mould  not  being  perfectly  clean.  The 
dilhcuUy  of  (|ui<'kly  and  eavsily  ch^aning 
these  small  moulds,  and  tlu*  liability  of 
losing  oi'  misplacing  them,  constitute 
the  most  serious  drawbacks  to  th<'  u.s<'  of 
this  form. 

2.  Divided  Moidds. — This,  at  ])resenl. 
is  a  fa\()rit<'  kind  of  supi)ository  mould, 
one  of  the  ad\anfages  bring  thr  facility 
with  which  it  can  be  cleaned.  They  arc 
preferably  cooled  by  placing  them  upon  a 
piece  of  ice.  The  simi)lest  foiin  is  sliown 
in  Fig.  758.  The  upjjer  mould  is  represented  as  closed  and  ready  for 
use,  being  lield  togetlu'r  by  an  ordinaiy  I'ubber  band.  The  open 
liiould  is  shown  below.      II  is  made  of  brass,  and  consists  of  two  parts, 
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which  are  kept  in  position  by  placing  the  pins  A  and  B  in  their  re- 
spective sockets,  see  Fig.  759.  Tliis  form  is  seen  enlarged  in  the 
Wirz  mould  (see  Fig.  760).  This  mould  will  make  twelve  supposi- 
tories at  one  time,  and  it  is  held  togethei-  by  two  brass  rings  which 

Fig.  761      Fig.  762 


The  Wirz  suppository  mould 


Sof'H  mould 
(open) 


are  slipped  over  the  handles.  The  circular  forms  have  the  very  great 
advantages  of  re<iuiiing  l)ut  a  small  piece  of  ice,  and  of  being  almost 
indestructible.  Figs.  701  and  702  show  See's  mould.  The  central  core, 
A,  is  held  in  i^ositioji  by  a  set  screw.  Fig.  701  represents  the  closed 
mould,  and  Fig.  702  shows  the  core  when  elevated.  This  mould  is 
made  by  J.  M.  Maris  &  Co.,  of  Philadelphia.  The  best  divided 
mould  is  uncjuestionably  that  shown  in  Fig.  763.  It  was  manufactured 
by  L.  R.  Blackman,  of  Xewport,  E.  I.  The  division  of  this  mould 
is  horizontal  instead  of  pei])endicular.  It  is  made  of  gun  metal,  is 
nickel  plated,  contains  no  small  working  parts,  and  is  compact  and 
simple  in  its  construction.  The  relative  position  of  the  upper  and 
lower  parts  is  shown  in  the  illustration.  AVlien  the  supi)Ositories 
have  contracted  sufficiently  to  leave  the  mould  easily,  it  may  Ix; 
known  by  pressing  one  of  them  slightly  upon  the  top.  If  it  can  be 
moved  downward  slightly,  it  indicates  that  they  are  loose,  when  the 
upper  part,  carrying  the  supj)ositories,  maj-  be  separated  by  lifting  it 

Fig.  763 


Blackman's 
suppository  mould 


Iliiim'il  .-uppiisitiiry  niuiild 

from  the  lower  jiart ;  it  is  then  inverted  over  a  piece 
of  paper,  when  a  light  tap  will  cause  the  supposi- 
tories to  drop  out. 
3.  Hinged  Moulds. — This  form  differe  from  the  divided  moulds  in 
being  connected  with  a  hinge.  They  are  used  in  the  sjime  way  as  the 
divided  moulds.  One  of  the  simplest  forms  is  seen  in  Fig.  704.  This 
opens  per])endicularly,  and  is  closed  iu  the  sanu'  way  as  the  mould 
shown  in  Fig.  7()0.  lienton,  Myers  <!v:  Co.'s  mould  (Fig.  705)  is  con- 
structed so  that  two  ditferent  sizes  of  sui)i)ositories  may  Ih'  nuuh*  in 
it.  It  is  in  addition  a  doul)le  mould,  is  hinged  at  one  end,  and  closed 
by  a  screw  catch  at  the  other.  Figs.  700  and  7(57  are  illu.st rations  of 
a  very  serviceable  English  mould,  recommended  by  Mr.  Henry  B. 
Brady,  of  Newcastle-on-Tyiie.  It  differs  tVom  all  others  in  being 
hinged  at  the  bottom.  It  is  held  togetliei-  by  two  screw  catches,  one 
at  each  end.  Fig.  7(>7  shows  this  mould  closed,  and  in  ])osition  upon 
a  cake  of  ice.  Fig.  70S  shows  ColtoiTs  inoiihl  for  making  glycerin 
suppositories.    The  manner  «»f  using  it  is  similar  to  that  of  the  pre- 
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cediu*;  moulds.     It  makes  a  double  pointed  suppository,  as  shown  in 
the  illustration.     Moulds  for  making  gelatin  suppositories  with  a 


Fig.  765 


Fig.  766 


Fig.  767 


Benton  Myers  4  Co.'s  suppository  mould 

rounded  end,  as  shown  in  Fig.  768,  are  also  made  by  Arthur  Colton, 
of  Detroit.     In  Fig.  769  is  shown  the  Stokes  suppository  mould  for 

making    foi'ty-eight    suppositories    at 
one  lining. 

Compressed  Suppositories.  —  The 
method  of  making  suppositories  by 
compression  havS  been  used  to  some  ex- 
tent, but  the  expense  of  the  apparatus 
required  in  their  production  at  one 
time  constituted  a  serious  drawback. 
A.  M.  Knowlson,  of  Troy,  N.  Y.,  made 
an  effective  supi)ository  machine,  which 
pressed  the  mass  through  a  cylinder  into  a  mould,  and  finally  dis- 
charged the  well  finished  suppository,  without  the  use  of  any  heat 

Fig.  768 


Brady's  suppository  mould  on  ice 


Coltiin'H  glyrerin  suppository  mould 


what<>ver.  In  Archibald's  su])pository  machine  the  compression  is 
effi'cl<'(l  by  a  lever  woikiiig  pci  |K'ii(liciiIaily  in  a  cylinder  conlaiiiiug 
a  sup|»()si(ory   mass.      This  a[)paratus  is  shown   in   I'Mg.    770.      The 
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suppository  mass  may  be  made  in  the  usual  way,  or  the  medicating 
ingredient,  if  in  j^owder,  may  be  mixed  with  the  grated  cacao  butter 


Fig.  769 


The  Stokes  suppository  machine 


Fig.  770 


and  thoroughly  distributed  through  it.  The  proper  mould  (7 )  having 
been  introduced  in  the  swing  bed  (4),  the  latter  is  moved  accurately 
into  position  under  the  hopper  (3),  and  the  plunger  (1)  having  been 
elevated  by  moving  the  hand  lever  (2),  the 
mass  is  introduced  into  the  ho])per  (8).  By 
pressing  the  hand  lever  (2)  down  the  mass  is 
forced  into  the  mould.  Without  raising  the 
lever  the  swing  l)ed  is  then  ])ushed  aronnd  to 
the  right,  as  sliown  in  Fig.  770,  and  the  mould 
lifted  out  by  the  handle  (7).  The  suppository 
may  be  removed  from  the  mould  by  gently 
sliding  one  of  the  halves  over  the  other,  for 
this  gradually  foiCes  it  out  of  the  moukl  with- 
out the  necessity  of  touching  the  suppository 
with  the  fingers.  If  the  suppository  adheres  to 
the  mould,  it  may  often  be  forced  out  by  a  slight 
I)ressure  of  the  tliumb  upon  the  apex.  In  warm 
weather  the  moulds  should  be  cooled  before 
using  them  by  laying  them  upon  ice  or  by  im- 
mersion in  ice  water.  Soap  lininu'ut,  glycerin, 
or  powdered  talc  have  been  used  as  applications 
to  the  inside  of  the  moulds  when  the  mass  has* 
a  tendency  to  adhere.  Mouhls  accom])aiiy  the 
apparatus  for  making  rectal,  vaginal,  nasal, 
and  urethral  sui)i)ositories,  and  any  special 
size  can  be  furnished  by  the  niannlactm-ei-. 

For  making  larger  (juantities  of  sui>positories  the  Whitall  Tatum 
Company  furnish  the  machine  shown  in  Fig.  771.  It  consists  of 
a  cylinder,  which  can  be  turn«'d  back  to  receive  the  charge  of  sup 
pository  mas,s,  the  ])roi)er  mould  having  been  previously  scr«'we<l  into 
its  place.  The  cylinder  is  then  returned  to  its  ])osition.  and,  the  gate 
having  been  closed,  j)ressure  is  made  by  turning  the  wheel.  The 
gate  being  then  lifted,  a  slight  ])ressuri'  suflices  to  force  out  the  sup 
positories.  Repeating  the  operation,  it  is  obvious  that  the  machine 
will  turn  out  sup]>ositoiies  as  long  ;is  ;my  mass  remains  in  the  cylin- 
der. Brass  dies  and  a  tube  are  furnished  to  make  1.")  grain,  80  grain, 
vaginal,  urethral,  or  nasal  suppositories.     Urethral  or  nasal  sapposi- 
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torios  are  luado  by  screwing  on  the  proper  die  and  then  pressing  the 
mass  through  it.  A  long  rod  like  suppository  is  thus  forced  out, 
which  may  be  cut  into  suitable  lengths. 


Fig.  771 


Fid. 


Siiiiiiijsitnrv  iiiiii-liiiie 

Gantier's  snppositoiy  mould  consists  of  a  truncated  metallic  cone 
divided  longitudinally  into  two  parts,  which  tit  accurately  together 

by  grooved  suifaces.  This 
cone  is  bored  cyliiuh'ically 
for  some  distance,  the  diam- 
eter of  the  hole  correspond- 
ing at  this  part  with  that  of 
the  wider  end  of  a  supposi- 
tory, while  at  the  upper  end 
of  it  there  is  a  female  screw. 
Lower  down  it  gradually 
lapcis  to  a  point,  assuming 
tiie  exact  shape  of  a  conical 
suppository.  In  use,  the  two 
])arts  of  the  cone  are  kept 
in  ])osition  by  an  outer 
jaekct  of  metal,  which  slips 
oNcr  them.  Tlie  medicu- 
mcnl  lia\ing  been  well 
inixrd  with  llu^  ])reviously 
grated  cacao  butter,  t\w 
i'xact  wciglit  of  tlie  mass 
r«'(|uire(l  in  a  sui)pository 
is  introduced  intotlie  cylin- 
dro-conical  opening  tlirough 
a  small  funnel,  liy  means 
of  a  ])ist<)n,  which  exactly 
tits  the  cylindrical  paH,  and  is  constructed  with  a  milled  head  and 
screw  at  the  upjier  end,  pressure  is  then  applied,  and  the  linished 
suppository  may  be  released. 


Kiipid  fire  Biippositiiry  iiiiirliipc  "  open  fur  cliiiii;!! 

Fui.  773 


fr*o 


Rapid  fire  HiipiHwitur.Y  inarlm 
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FigvS.  772  and  77.')  slutw  tln'  rapid  lii*-  supixtsilory  machine.  It.s 
operation  is  similar  to  that  used  for  the  W'hitall  Tatum  Comj)auy 
machine,  over  which  it  has  some  advantages.  Fig.  772  shows  the 
machine  "open  for  charging,"  and  Fig.  77.3  illustrates  it  when 
"  ready  for  action." 

Fig.  774  shows  Colton's  power  suppository  machine.    It  is  adapted 

I'k;.  774 


Coltiin's  powor  siippositorv  iiiacliiiie 


for  making  sui)p<>sil<)ri«'S  upon  a  large  scale.  It  is  dilVcrcnt  from  the 
other  machines  on  account  of  the  device  for  cooling  the  mass  in  hot 
weatlier,  tlie  cylinder  in  which  the  mass  is  jdaced  being  surrounded 
witli  a  jacket  for  holding  iced  water. 

Suppositories  are  sometimes  intr<»duccd  into  tlie  rectum  with  diffi- 
culty. Figs.  775  and  77()  show  a  snpi)osit<>r  to  aid  in  their  insertion. 
The  tube  is  made  of  hard  metal,  and  has  a  funnel  shaped  top  (Fig. 
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776).     The  suppository  is  dropped  into  the  tube  (which  shoukl  be 

sliglitly  oiled),  point  downward,  and  the  tube  is  carefully  inserted 

into  the  rectum.     The  piston  (Fig.  775)  is  now  applied  to  the  end  of 

the  suppository,  which  is  gently  pushed  into  the 

Fig.  775  rectum,  the  tu])e  being  then  withdrawn. 

Suppository  Capsules. — Dr.  F.  E.  Stewart 
has  suggested  the  employment  of  gelatin  shells 
M'ith  conical  caps,  to  be  used  as  sui)positories. 
The  medicating  ingredients  are  inserted  in  the 
lower  portion.  The  upper  margin  is  then  moist- 
ened with  water,  and  the  cap  inserted.     Before 

Fig.  778 


S\ippository 
capsules 


Mitchell's  gelatin  bougie  mould 


introdutiug  them  into  the  rectum  they  should  be  wet  with  sufficient 
water  to  enable  them  to  slip  in  easily  (see  Fig.  777). 

Urethral  suppositories,  or  bougies,  are  preferably  made  of  gelatiu, 
owing  to  the  difficulty  of  introducing  into  the  urethra  those  made 


Fk; 


Fig.  780 


Suppository  box 


W.'ll.clll..'^ 

iin-tlinil 
mipp<wil«iry 


from   cawio  Initter,  on  account  of  their  brittleness.     They  may  be 
made  l)y  nn-lting  together  three  ])arts  of  white  gelatin,  one  part  of 
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glycerin,  and  one  part  of  distilled  water,  by  weight,  then  adding  the 
desired  medicament  and  drawing  the  ma.ss  into  a  glass  tube  of  suit- 
able size,  which  has  been  prcA'iously  oiled  by  sucking  a  small,  quan- 
tity of  oil  into  it  and  allowing  it  to  run  out.  After  cooling,  the  mass 
is  pushed  out  by  means  of  an  oiled  rod,  and  cut  into  pieces  of  suit- 
able length.  These  should  l)e  rolled  in  lycopodium  to  prevent  adhe- 
sion. Fig.  778  shows  Mitchell's  bougie  mould  for  making  them  in 
quantity. 

Henry  kS.  Wellcome,  of  London,  has  devised  an  imprf)ved  form  of 
urethral  suppository  ujmn  the  same  plan  as  the  rectal  suppository 
(see  Fig.  779j.  This,  fnmi  its  peculiar  shape,  and  i)articularly  on 
account  of  the  elongated  l)ulb  near  the  top,  is  less  likely  to  be  invol- 
untarily expelled  after  insertion. 

Dispensing  Suppositories. — In  order  to  prevent  injury  to  the  sur- 
face of  suppositories  in  handling  them  with  warm  fingers,  it  is  advisa- 
ble to  place  the  finger  tii)S  for  a  few  moments  upon  the  ice  until  they 
are  chilled,  before  placing  th(^  suppositories  in  the  box.  The  latter 
is  preferably  furnished  with  partitions  (see  Fig.  7.S0j.  In  the  ab- 
sence of  this  special  box,  the  suppositories  should  be  protected  by  a 
layer  of  cotton. 
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SOLID   EXTEMPORANEOUS   PREPARATIONS  USED   EXTERNALLY 

Cerates,  Ointments,  Plasters,  and  Papers 

Cerata     Cerates 

Cerates  are  unctuous  substances  of  such  consistence  tluit  they  may 
be  easily  spread,  at  ordinary  teniperatuies,  upon  muslin  or  similar 
material  with  a  si)atnla,  and  yet  not  so  soft  as  to  liipiefy  and  run 
when  applied  to  the  skin.  They  are  mostly  used  as  dressings  for  in- 
flamed surfaces,  and  are  generally  made  witli  oil,  lard,  or  petrolatum 
for  a  bsisis,  with  sufticient  wax  to  give  the  desired  consist<iuce. 
Owing  to  the  presence  of  wax  (Cera)  they  are  called  Cerates.  Par- 
afiin,  spermaceti,  and  resin  are  also  used  to  raise  the  melting  points  of 
oils  and  fats. 

Cerates  are  made  either  hy  fusion  or  by  Incorporation.  In  the  first 
method,  the  ingredients  are  melted  together,  and  the  mixture  strained, 
to  separate  mechanical  impurities,  and  stirred  until  cold,  to  render  it 
homogeneous.  By  incorporation  is  meant  the  process  which  consists 
in  placing  the  fatty  ingredients  upon  an  ointment  slab  or  pill  tile,  or 
in  a  mortiir,  and  gradually  mixing  in  the  other  ingredients,  with  a 
spatula  or  pestle,  until  a  uniform  preparation  results. 

Six  cerates  are  official. 


Ceratum 
Cainpliorae 

Cantharidis 

Res  ill  a) 

Resinse  Compositum 


Ceratuni  Plumbi  Sub- 
acctatis 


Official  Cerates  made  by  Fusion 

Made  by  fusing  to^jcther  .'iOO  (Jni.  of  WHiite  Wax,  200  Um.  of  White 

Petroiatuin,  ami  500  (iin.  of  lienzoinuted  Lard,  and  stirring  until  cold 
Matle   bv    niixinj;    100  (Jiu.  of  Camphor  Liniment  with  ,'550  (Jm.  of 

White'Wax,  \M\  (im.  of  White  I'etrolatuin,  and  400  Oin.  of  Benzoi- 

nated  Lnnl,  melted  together 
Made  by  fusini;  to^'etiier  ISO  (im.  of  Yellow  Wax.  180  (Jm.  of  Rosin. 

and    170  (im.   of  Lard,   strainin;;,   adding  .'^20  (Jni.  of  ("anthariiles, 

previously  maeerated  with  l:")0(!m.  of  Liquid  I'etrcdatum  in  a  warm 

piaee  for  forty-ei^^lit  hours,  and  stirrini;  until  cold 
Made  hy  fusing  together  IJ.'iO  (im.  of  Kosin.  l.')0  (im.  of  Yellow  Wax, 

and  .'iOO  (im.  of  Lard,  straining  and  eooiing 
Mailc  by  fusing  together  22.')  (im.  of  Rosin.  225  (im.  of  Yellow  Wax. 

.■^OO  (iin.  of  rre|)ared  Suet,  and   11,'j  (}ni.  of  Turpentine,  adding  LSS 

(im.   of    Linseed  Oil  to  the   melted    mixture;    straining  and   then 

stirring  unl  il  cold 

Official  Cerate  made  by  Incorporation 

Made  bv  incori>orating  20  (im.  of  Solution  of  Lead  Subacetate  with  20 
(im.  of  Wool-Fat  and  adding  .'W  (im.  of  White  I'etrolatuin  and  20 
Om.  of  I'araflin,  melted  together,  and  in  which  2  (im.  of  Camphor 
hius  been  ilissolvetL     Mix  tlic  whole  thoroughly 


Unofficial  Cerate 

Name 

Ingredients 

Preparation 

Ceratum 
Cetacci. 
U.  S.  P.  1890. 

100  Om.  Spermaeefi  ;     350  (Sni. 
White  Wax;    650  dm.   Olive 
Oil 

Melt   together    the    Spermaceti    and 
White  Wax  ;  adil  the  warmed  Olive 
Oil,  and  stir  until  the  mixture  is  cold 
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CERATUM.  U.S.    Cerate 

[SlMI'LK    CeKATE] 

.Metric  Old  fonn 

*  White  Wax 300  Gm.  4  oz.  av.  350  gr. 

White  Petrolatum 200  Qm.  3  oz.  av.  88  gr. 

Benzoinated  Lard 500  Gm.  8  oz.  av. 

To  make 1000  Gm.  16  oz.  av. 

Melt  the  White  Wax,  add  tlie  White  Petrolatum,  then  the  Ben- 
zoinated Lard,  continuing  llie  heat  until  the  mixture  is  liquefied,  and 
stir  it  constantly  until  it  congeals. 

For  use  in  southern  latitudes,  and  dui'ing  the  heated  s<'as(>n  in  other 
localities,  50  Gni.  [old  form  350  grains]  of  Benzoinated  Lard  may  be 
replaced  by  an  e(iual  (iuantity  of  White  Wax. 

CERATUM   CAMPHOR/E.    U.S.     Camphor  Cerate 

Mitric  Old  form 

♦Camphor  Liniment 100  Gm.  1  oz.  av.  262  gr. 

White  Wax 350  Gm.  5  oz.  av.  262  gr. 

White  Petrolatum ISO  Qm.  2  oz.  av.  175  gr. 

Benzoinated  Lard 400  Gm.  6  oz.  av.  176  gr. 

To  make 1000  Gm.  16  oz.  av. 

Melt  the  White  Wax,  add  the  White  Petrolatum,  then  the  Benzoi- 
nated Lard,  and  continue  the  heat  until  the  mixtiue  is  liquefied. 
While  the  mixture  is  cooling,  add  the  Camphor  Liniment,  and  incor- 
porate thoroughly  by  stirring  until  it  congeals. 

CERATUM  CANTHARIDIS.  IT.  S.    Cantharides  Cerate 

M.  trie  Old  form 

*  Cantharides,  in  No.  60  powder 320  Gm.  5  oz.  av.    52  gr. 

Liquid  Petrolatum 150  Gm.  2  oz.  av.  175  gr. 

Yellow  Wax 180  Gm.  2  oz.  av.  .^85  gr. 

Rosin 180  Gm.  2  oz.  av.  385  gr. 

Lard 170  Gm.  2  oz.  av.  315  gr. 

Tom.vkc 1000  Gm.  16  oz.  av. 

Mix  the  Cantharides  with  the  Liquid  Petrolatum,  and  .set  the  mix- 
ture aside,  well  covered,  in  a  warm  i)lacc,  for  forty-eight  hours.  Then 
add  it  to  the  Kosin,  Yellow  Wax,  and  Lard,  previously  melted  ami 
strained  through  muslin,  and  keep  the  mixture  in  a  li([uid  condition 
by  means  of  a  water-bath,  stirring  occasionally,  for  one  hour.  Finally, 
remove  it  from  the  bath,  and  stir  the  mixture  until  it  begins  to  congeal. 

CERATUM  PLUMBI   SUBACETATIS.    U.S.    Cerate  of   Lead   Subacetate 

[Goulakd's  Cek.\te] 

M.tric  t»ld  fom 

"Solution  of  Lead  Subacetate 20  Gm.  75    ininiins 

WooUFat 20  Gm.  87*  grains 

Paraffin 20  Gm.  87i  gmins 

White  Petrolatum 38  Gm.  166    grains 

Camphor 2  Gm.  9    grain? 

To  imike -100  Gm.  1  oi.  sv. 

To  the  melted  Wool-Fat  in  a  warm  mortar  gradually  add  the 
Solution  of  Lead  Sul>acetate,  and  incor]iorate  it  by  slow  trituratiim. 
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To  the  mixture  add  the  White  Petrolatum  and  Paraffin,  previously 
melted,  and  in  which  the  Camphor  has  been  dissolved  ;  mix  thor- 
oughly until  homogeneous. 

CERATUM  RESIN/C.  U.8.    Rosin  Cerate 

[Basilicon  Ointment] 

Mctrif  Old  form 

•  Rosin 350  Qm.  3i  oz.  av. 

Yellow  Wax     150  Qm.  li  oz.  av. 

Lard 500  Qm.  5    oz.  av. 

To  make 1000  Qm.  10  oz.  av. 

Melt  the  Eosiu,  add  the  Yello%v  Wax  and  the  Lard,  and  continue 
the  heat  until  liquefied,  then  strain  the  liquid  through  muslin,  and 
allow  it  to  congeal  with  occasional  stirring. 

In  cold  weather  5,30  Gm.  [old  form  5  oz.  av.  182  gr.]  of  Lard,  and 
120  Gm.  [old  form  1  oz.  av.  87  gr.]  of  Yellow  Wax  may  be  used. 

CERATUM  RESIN/E  COMPOSITUM.  U.S.    Compound  Rosin  Cerate 

[Deshler's  Salve] 

Motrir  Old  form 

•Rosin 225  Qm.  3  oz.  av.  262  gr. 

Yellow  Wax 225  Qm.  .'?  oz.  av.  262  gr. 

Prepared  Suet  .  •. 300  Qm.  4  oz.  av.  350  gr. 

Turpentine 115  Qm.  1  oz.  av.  368  gr. 

Linseed  Oil 135  Qm.  2  oz.  av.    70  gr. 

To  make 1000  Qm.  16  oz.  av. 

Melt  the  Eosin,  Yellow  Wax,  Turpentine,  and  Prepared  Suet ;  to 
this  add  the  Linseed  Oil,  and  continue  the  heat  until  the  mixtuie  is 
liquefied  ;  then  strain  it  through  coarse  muslin,  and  stir  it  until  it 
begins  to  congeal. 

Unguenta     Ointments 

Ointments  are  fatty  preparations,  of  a  softer  consistence  than 
cerates,  intended  to  be  applied  to  the  skin  by  inunction.  The 
medicating  ingredients  are  combined  with  a  veliicle  of  lard, 
petiolatuni,  wool-fat,  or  siiiiilar  substance.  Ointments  are  made  in 
several  ways  :  1.  By  fusion.  2.  By  incorporation.  8.  liy  chemical 
reaction. 

1.  By  Fusion. —  In  making  ointments  in  tliis  way,  caie  must  be 
observed  not  to  apply  sntlicicnf  lieat  to  burn  the  constituents.  (Vrates 
and  ointments  may  J^e  strained  through  flannel  or  muslin  to  separate 
mechanical  impurities,  and  if  desireil,  some  of  them  can  be  filtered 
through  paper.      (See  Hot  Filtration,  page  214. ) 

2.  By  Incorporation. — TIh'  method  of  making  ointments  by  incor- 
poration is  in(»re  Ireipieiilly  used  than  any  other.  The  medicating  in- 
gredients nsed  are  nearly  always  insoluble  in  the  basis,  and  it  is 
necessary,  tlierelbie.  to  icdnce  them  to  a  fin<>  stat4' of  division  in  order 
to  facilitat*'  their  absoi-ption  or  medicinal  action.  Tlie  usual  mode  of 
procedure  is  to  |)l;iee  the  fatly  ])asis  upon  an  ointment  slal>,  and  the 
medicating  substance  close  by.  The  latter,  if  in  fine  powder,  is  first 
mixed  with  a  svuill  poiiion  of  the  bjusis  by  rubbing  both  backward 
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Fig.  781 


Spatulii  (all  horn) 


and  forward  with  the  blade  of  a  spatula  until  the  mixture  is  perfectly 
smooth.    It  is  then  a  very  simple  operation  to  dilute  this  small  (quantity 
of  concentrated  ointment  by  incorpoi-atinj;  it  with  the  rest  of  the 
ba«is,  by  using  the  spatula  in  the  same  way.     If  extracts  are  to  be 
incorporated,  they  are  softened  by  addinjj:  a  little  water  or  diluted 
alcohol,  until  a  smooth  paste  is  made,  wliich  is  then  mixed  with  tlic? 
basis  with  a  spatula.     An  excellent  ointment  slab  is  made  by  settinj^ 
a  plate  of  ground  glass  in  a  wooden  fiamc  or  slide  (see  page  1071). 
Ointments  are  sometimes  made  in  a  mortar  with  the  pestle  ;  but  this 
mode    is    less     conve- 
nient.   Lard  should  be  ^'«-  "82 
benzoinated    or    other- 
wise    protected     from 
rancidity. 

Fig.  781  shows  the 
ointment  block  furnished  by  Fox,  Fultz  &  Co. 
It  resembles  the  well  known  "paper  pads." 
Its  advantages  are  that  the  operator  can  tear  off 
the  piece  of  prepared  paper  upon  which  he  has 
made  an  ointment  and  throw  it  away.  This 
obviates  the  necessity  of  wasting  time  in  cleaning  an  ointment  slab 
every  time  that  it  is  used. 

In  incorporating  ointments  containing  substances  which  act  on 
steel,  horn  spatulas  may  be  used.  These  may  either  be  a  single 
blade  of  horn  cut  into  a  suitable  shape,  or  provided  with  a  handle, 
as  shown  in  Fig.  782  (see  also  Figs.  135  and  137).  When  large 
quantities  of  ointments  are  required  to  be  made  by  incorporation,  as 
is  sometimes  the  case  in  hospitals,  dispensaries,  etc.,  an  ointment 
trowel  may  be  made  by  cutting  a  mason's  trowel  into  the  shape 


^B 


Paper  ointuieut  bluck 


Fio.  783 


Fig.  784 


Ointment  trowel 
(bottom  view) 


Z) 


ointment  trowel  (side  view) 


shown  ill  Figs.  783  and  784, — the  former  giving  the  bottom  view,  the 
latter  the  side  view.  This  affords  a  large  working  surface,  and  the 
incorporation  can  bo  performed  (|nickly. 

3.  By  Chemical  Reaction.— Tlie  only  olVicial  ointment  that  is  made 
by  chemical  reaction  is  the  ointment  of  nicicniic  iiiliale.  In  this, 
the  olein  of  tlu^  lard  is  converted  into  ehiidin  thr«»ngh  tlie  action  of 
heat  and  nitric  acid  ;  solution  of  meicnric  nitrate  is  then  incor- 
porated with  the  elaidin  A'ehich'.  , 

Maxims  to  be  observed  in  making  or  dispensing  Ointments — 
1.  They  should  never  be  disi)ensed  if  they  have  the  slightest  taint  of 
rancidity.  2.  They  should  always  be  smooth  and  free  from  gritti- 
ness  or  irritating  ])ai1ieles.  3.  Ointments  containing  free  acid, 
iodine,  or  tannin  should  not  be  rublM'd  w  ith  an  iron  or  steel  spatula, 
on  account  of  the  chemical  action  on  the  nit'tal. 
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rnguentum 
AciJi  IJorici 

Aquae  Ilosie 

Chrysarobini 

Diachylon 

Hydrargyri 


Ilydrargyri  Amtuo- 
niati 

Phenol  is 

I'icis  Liquiihc 

Zinci  Oxidi 
Zinci  Stearatia 


Unguentuin  Acidi 
Tannii-i 
ISelhidonnui 


Oalla; 

Hydrargyri  Dilu- 

tiiin 
Ilydrargyri  Oxidi 

Flavi 

Ilydrargyri  Oxidi 
Rubri 

lodi 


lodoforini 
Potaxsii  lodidi 

Strainonii 

Hul]diiiriM  , 
VeratriniB 


Official  Ointments  made  by  Fusion 

Made  by  fusing  together  200  (iiii.  of  White  AVax  and  800  Gm.  of  Ben- 
zoinated  Lard,  and  stirring  until  cold 

Miide  by  fusing  together  100  (Jui.  of  Paraffin  and  800  Gni.  of  White 
Petrohituni,  incorporating  100  Gui.  of  powdered  Boric  Acid,  and 
stirring  until  cold 

Ma<lc  by  fusing  together  at  a  moderate  heat  560  Gm.  of  Expressed 
Oil  of  Almond,  125  (ini.  of  Si)ermaceti,  and  120  Gm.  of  White  Wax, 
gradually  adding  190  (jlm.  of  Stronger  Rose  Water,  in  which  5  <im. 
of'Sodiuin  Borate  has  been  dissolved,  and  stirring  until  a  uniformly 
soft  and  creamy  mixture  is  obtained 

Made  by  incorporating  (i  (im.  of  Chrysarobin  in  9-t  Gm.  of  melted  Ben- 
zoinated  Lard,  heating  gently  during  twenty  minutes,  and  then 
stirring  until  cold 

Made  by  fusing  50  Gm.  of  Lead  Plaster  with  49  Gm.  of  Olive  Oil, 
allowing  the  mass  to  partly  cool,  and  then  adding  1  Gm.  of  Oil  of 
Lavender  Flowers,  and  stirring  until  cold 

Made  by  mixing  500  (im.  of  Mercury  with  20  Gm.  of  Oleate  of  Mer- 
cury, then  adding  250  Gm.  of  Benzoinatcd  Lard,  and  2.'i0  Gm.  of 
Prepared  Suet,  previously  melted  together  and  partially  cooled,  and 
continuing  the  trituration  until  globules  of  mercury  cease  to  be  visi- 
ble under  a  magnifying  jiowcr  of  10  iliameters 

Made  by  incorporating  10  (tiii.  of  powdered  Auimoniated  Mercury  with 
50  Gin.  of  melted  White  Petrol.ituiu,  ailding  40  Gm.  of  melted  Hy- 
drous Wool-Fat,  and  stirring  until  cold 

Made  by  adding  3  Gm.  of  Phenol  to  97  Gm.  of  melted  White  Petrola- 
tum, and  stirring  the  mixture  until  c(dd 

Made  by  fusing  at  a  moderate  heat  .'.50  Gm.  of  Lard  and  150  (im.  of 
Yellow  Wax,  then  adding  500  Gm.  of  Tar,  straining,  and  stirring  con- 
stantly until  cold 

Made  by  incorporating  200  Gm.  of  powdered  Zinc  Oxide  with  800  Gm. 
of  melted  Benzoinatcd  Lard,  and  stirring  the  mixture  until  cold 

Made  by  incorporating  50  (im.  of  powdered  Zinc  Stearate  with  50  (im. 
of  melted  White  Petrolatum,  continuing  a  gentle  heat  until  smooth, 
and  tlu-n  stirring  until  eolil 

Official  Ointments  made  by  Incorporation  without  Heat 

Made  by  dissolving  20  (im.  of  Tannic  Acid  in  20  (im.  of  Glycerin,  and 
incorporating  the  solution  with  60  (im.  of  Ointment 

Ma<lc  by  rubbing  10  Gin.  of  Extract  of  Belladonna  Leaves  with  5  Cc.  of 
Diluted  Alcohol  until  soft,  then  incorporating  the  mixture  thoroughly 
with  20  (im.  of  Hydrous  Wool-Fat  and  65  Gm.  of  Benzoinatcd  Lard 

Made  by  incorporating  20  Gm.  of  powdered  Nutgall  with  80  Gm.  of 
Ointment 

Made  by  uniformly  mixing  670  (im.  of  Mercurial  Ointment  with  330 
(im.  of  Petrolatuiri 

Made  by  triturating  10  Gm.  of  Yellow  Mercuric  Oxide  with  10  Gm.  of 
Water,  and  thoroughly  iiieori>orating  the  mixture  with  40  Gm.  of 
Hydrous  Wool-Fat  and  40  Gm.  of  Petrolatum 

Made  by  triturating  10  Gm.  of  Red  Mercuric  Oxide  with  10  Ora.  of 
Water,  ancl  thoroughly  iiicorporat iug  the  mixture  with  40  (im.  of 
Hydrous  Wool-Fat  and  40  Gm.  of  Petrolatum 

Made  by  triturating  4  Gm.  of  Iodine  and  4  (im.  of  Potassium  Iodide 
with  12  Gm.  of  (ilycerin  until  dissolved,  and  thoroughly  mixing  the 
solutiim  with  80  Gm.  of  Benzoinatcd  Lard,  avoiding  the  use  of 
metallic  utensils 

Made  by  thoroughly  incorporating  10  Gm.  of  Iodoform  with  90  Gm.  of 
Lard 

Made  by  dis.solving  10  Gm.  of  Potassium  Iodide  and  0.6  Gm.  of  Potas- 
sium Carbonate  in  10  Gm.  of  Water,  and  thoroughly  incorporating 
the  solution  with  80  Gm.  of  Beir/.oimiteil  Lard 

Mad(!  by  rubbing  10  Gm.  (d'  Ivxtraet  of  Stramonium  with  5  Cc.  of  Di- 
luted Ali'idiol  until  soft,  then  ineorjiorating  the  mixture  thoroughly 
with  20  Gm.  of  Hydrous  Wmil  Fiil  an.l  65  Gm.  of  Ben/.oinated  Lard 

Made  by  thoroughly  iiieor]iorating  150  (;m.  id'  Washol  Sulphur  with 
850  Gm.  <d°  Bcnzoiniiteil   Lard 

Made  by  rubbing  4  Gm.  of  Veratrine  with  6  Gm.  of  Kxpre-sged  Oil  of 
Almond,  and  in<'orporaliiig  the  mixture  thoroughly  with  90  Gm.  of 
Benzoinatcd  Lard 


Official  Ointment  made  by  Chemical  Reaction 

Unguentum  Hydrar-      See  pajjc  1264 
gyri  Nitratis 
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Iiigrcdionts 


Preparatiou 


Unguentum  Acidi 
Salicylici.     15r. 
Aconitinaj.     Br. 


Atropine.     Br. 
Cantharidis.     Br. 

Capsici.     Br. 
Cetacei.     Br. 

Cocainae.     Br. 
Conii.     Br. 

Creosoti.     Br. 
Eucalypti.     Br. 


GalliE  cum  Oi-'io. 

Br. 
Glycerin!  Plumbi 

Subacetatis.     Br. 

Ilainamcliilis.     Br. 


Ilydrarfijyri  Coin- 
posituiii.     Br. 


IIvflrarKyri  lodidi 

Rubri.     Br. 
Ilydrarf^yri  Nitra- 

ti.s  Dihituin.    Br. 
Hytlrari^yri  Oleatisi. 

Br. 
Hydrarj^yri  Sub- 

chioriili.      Br. 
Paratlini.     Br. 


Pluiiibi  Acctatis. 

Br. 
Pluinbi  Carbonati.s. 

U.S.  P.  1890 

Plumbi  Todidi. 

u.  s.  P.  is'jo 


0.5  (Jim.  Salicylic  Acid  ;  24.5  Gm. 

Paraffin  Ointment 
0.5  (iiii.  Aconitine ;  4  Gm.  Oleic 

Acid  ;  20.5  Gm.  Lard 

0.5  (im.   Atropine;  2  Gm.  Oleic 
Acid;  22.5  dm.  Lard 

30    Gm.   Canthari<les,    bruised  ; 
."500  (im.  Benzoinated  Lard 


12  (Jm.  Capsicum  Fruit,  brui.sed  ; 
6  Gin.  Spermaceti;  44  Gm. 
Olive  Oil 

200  (im.  Spermaceti:  80  Gm. 
White  Beeswax;  720  (im.  Al- 
mond Oil;  20  Gm.  Benzoin 


1  (Jm.    Cocaine ;     4    Gm. 
Acid  ;  20  Gm.  lard 


Oleic 


88  Cc.  Juice  of  Conium  ;  33  Gm. 
Hydrous  Wool-Fat 


30  Gm.  Creosote;  120  (im.  Hard 
Paraffin  ;  160  Gm.  Soft  Paraffin 

30  (im.  Oil  of  Eucalyptus;  120 
(iiri.  Hard  Paraffin;  150  Gm. 
Soft  Paraffin 

92.5  (iiu.  (iall  Ointment;  7.5 
(im.  Opium,  in  jKiwiler 

30  (im.  (ilyccrin  of  Lead  Subace- 
tatc;  150  Gm.  Paraffin  Oint- 
ment 

10  Cc.  Liquid  Extract  of  llama- 
melis;  90  Gai.  Hydrous  Wool- 
Fat 

150  (im.  Mercury  Ointment;  90 
(im.  Yellow  Beeswax;  90  (im. 
Olive  (^il ;  45  Gm.  Camjihor, 
))owdercd 

2  (im.  Mercuric  Iodide;  48  (Jm. 
Benzoinated  Lard 

25  Gm.  Mercuric  Nitrate  Oint- 
ment; 100  (!in.  Soft  PaniffiTi 

20  (im.  Mercuric-  Ojcate;  (id  (im. 
Benzoinated  Lard 

10  (Jm.  Mercurous  Chloride;  90 
Gm.  Benzoinated  Lnril 

90  (im.  Hard  Paraffin  ;  210  (im. 
Soft  Paraffin 


2   Gin.    Lead    Acetate;    48   (Jm. 

Paraffin  Ointment  (white) 
10(!Tn.  Lead  Carbonate;   90  (im. 

Ik-n/.iiinateil  Lard 


Mix  them 

Dissolve  the  Aconitine  in  the  Oleic 
Acid,  with  the  aid  of  a  j^entle  heat, 
and  mix  the  solution  with  the 
Lard 

Dissolve  the  Atropine  in  the  Oleic 
Acid,  with  the  aid  of  a  >;entle  heat, 
and  mix  the  solution  with  the  Lard 

Add  the  Cantharides  to  the  melted 
Benzoinated  Lard  and  digest  for 
twelve  hours  at  about  48.9°  C. 
(120°  F.),  then  strain  and  stir  until 
cold 

Digest  on  a  water  bath,  occasionally 
stirring,  strain,  and  cool  without 
stirring 

Add  the  Benzoin  to  the  melted  Sper- 
maceti, and  White  Beeswax  and 
yVlmond  Oil.  digest,  with  frequent 
stirring  during  two  hours,  strain, 
and  stir  while  cooling 

Dissolve  the  Cocaine  in  the  Oleic 
Acid,  with  the  aid  of  a  gentle  heat, 
and  mix  the  scdutionwith  the  Lard 

Evaporate  the  Juice  of  Conium  to 
one-eighth  its  volume,  at  a  temper- 
ature not  exceeding  OO"  C.  (140° 
F.),  and  incorporate  it  with  the 
Hydrous  Wool-Fat 

Melt  the  Hard  and  Soft  Paraffins  to- 
gether, add  the  Creosote,  and  stir 
until  cold 

Melt  the  Hard  ami  Soft  Paraffins  to- 
gether, add  the  Oil  of  Eucalyptus, 
and  stir  until  cold 

Thoroughly  mix 

Mix  them 


iMix  them 


Mix  the  Beeswax,  Olive  Oil,  and  Mer- 
cury Ointment  with  the  aiii  of  heat, 
add  the  Camphor,  and  triturate  until 
cold 

Mi.\  them 

Mix  them 

.Mix  them 


Mix  them 


10   Gm.    Lead   Iodide; 
Benzoinated  Lard 


90    (im. 


Melt  them  together  and  stir  con- 
stantly during  the  cooling.  (While 
Soft  Paraffin  may  replace  the  Yellow 
if  de.-iired) 

Mix  them 

Incorjiorate  the  finely  ])owdered  Lead 
Carbonate  with  the  Benzoinated 
Lard 

Incorporate  the  finely  powdered  Lead 
Iodide  with  the  Benzoinated  Lard 
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Unguentum  Staphisa- 
griae.     Br. 


Sulphuris  lodidi. 
Br. 


Ingrediente 


40  (rin.  Stavcsacre  Seeds  ;  20  Gm. 
Yellow  Beeswax  ;  170  Gm. 
Benzoinated  Lard 


2  Gm.  Sulphur  Iodide;  2  Gm. 
Glycerin  ;  46  Gm.  Benzoinated 
Lard 


Prppa  ration 


Digest  the  crushed  Seed.s  in  the 
melted  Lard,  on  a  water  bath,  dur- 
ing two  hours,  strain,  add  the  bees- 
wax, heat  until  uniform,  and  stir 
during  cooling 

Triturate  the  Sulphur  Iodide  and 
Glycerin  to  a  smooth  paste,  and  in- 
corporate it  with  the  Benzoinated 
Lard 


UNGUENTUM.  U.S.     Ointment 

Metric  Old  form 

•White  Wax 200  Gm,  1  oz.  av. 

Benzoinated  Lard 800  Qm.  4  oz.  av. 

To  make 1 000  Qm.  5  oz.  av. 

Melt  the  Wliite  Wax,  add  the  Benzoinated  Lard,  and  heat  gently 
until  liquefied  ;    then  stir  the  mixture  until  it  congeals. 

UNGUENTUM  ACIDI  BORICI.  U.S.    Ointment  of   Boric  Acid 

M.'trio  Old  form 

*  Boric  Acid,  in  fine  powder 100  Qm.  44  grains 

Paraffin 100  Qm.  44  grains 

White  Petrolatum 800  Qm.  .350  grains 

To  make     1000  Gm.  1  oz.  av. 

Melt  the  Paraffin,  add  the  White  Petrolatum,  and  heat  gently  for 
ten  minutes.  Then  gradually  add  the  hot  liquid  to  the  Boric  Acid, 
contained  in  a  warm  mortjir,  triturating  thoroughly,  aud  stir  the  mix- 
ture until  it  congeals. 

UNGUENTUM   ACIDI  TANNICI.  U.S.    Ointment  of  Tannic  Acid 

Metric  Old  form 

*  Tannic  Acid 20  Gm.  88  grains 

Glycerin 20  Gm.  88  grains 

Ointment 60  Qm.  262  grains 

To  make 100  Qm.  1  oz.  av. 

Dissolve  the  Tannic  Acid  in  the  Glycerin,  with  the  aid  of  a  gentle 
heat,  and*  mix  the  solution  thoroughly  with  the  Ointment  in  .a  mortar, 
avoiding  the  use  of  iron  ut«Misils. 


UNGUENTUM  AQU/C  ROS/E.  T  .S.    Ointment    of  Rose  Water 

M.  trii  Old  form 

"Spermaceti     125  Qm.  2  oz.  av. 

White  Wax      1  20  Gm.  ]  oz.  av.  40."?  gr. 

Expressed  Oil  of  Almond 560  Gm.  8  oz.  av.  420  gr. 

Sodium   itoratc,  in  fine  powder 5  Gm.  .3.5  grains 

StronjjtT  Rose  Water 100  Gm.  .1  oz.  av.  17  gr. 

To  make  about 1000  Qm.  about  16  os.  av. 

Reduce  the  Spermaceti  and  the  White  Wax  to  fin«^  sliavings,  and 
melt  them  at  ;i  mod)  rjife  hrjil,  ;idd  the  Expressed  Oil  of  Almond  and 
stir,  continuing  the  heat  until  the  mixture  is  uniform  ;  then  gradu- 
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ally  add  the  Stronger  Rose  Water,  previously  warmed,  and  in  which 
the  Sodium  Borate  has  been  dissolved,  stirring  the  mixtuie  rapidly 
and  continuously  until  it  congeals  and  becomes  of  uniform  consistence. 
When  this  Ointment  is  to  be  used  as  a  vehicle  for  metallic  salts, 
the  Sodium  Borate  should  be  omitted. 

UNQUENTUM  BELLADONN/C.  U.  S.     Belladonna  Ointment 

il.  trii-  Old  form 

*  Extract  of  Belladonna  Leaves           10  Qm.  44    grains 

Diluted  Alcohol 5  Cc.  i  fl.  dr. 

Hydrous  WooNFat 20  Qm.  88    grains 

Benzoinated  Lard 65  Qm.  285    grains 

To  muku  abuut 100  Qm.  about  1  oz.  av. 

Triturate  the  Extract  with  the  Diluted  Alcohol  until  a  smooth  mix- 
ture is  obtained  ;  with  this  incoiporate  the  Hydious  Wool-Fat ; 
then  add  the  Benzoinated  Lard  and  mix  thoroughly. 

UNQUENTUM  CHRYSAROBINF.  U.  S.     Chrysarobin  Ointment 

Mitric-  Old  furm 

*  Chrysarobin 6  Qm.  26  grains 

.  Benzoinated  Lard 94  Qm.  412  grains 

To  malic  about 100  Qm.  1  oz.  av. 

Triturate  the  Chrysarobin  with  the  Benzoinated  Lard,  pre\iously 
melted,  and  heat  the  mixture  on  a  water-bath  with  occasional  stirring 
foi-  twenty  minutes  ;  then  strain  and  stir  until  it  congeals. 

UNQUENTUM   DIACHYLON.  U.S.     Diachylon  Ointment 

Mitn'(  Old  furm 

♦Lead  Plaster 50  Qm.  219  grains 

Oil  of  Lavender  Flowers 1   Qm.  4  minims 

Olive  Oil 49  Qm.  214  grains 

To  make 1 00  Qm.        about  1  oz.  -av. 

Melt  the  Lead  Plaster  by  applying  a  gentle  heat,  add  the  Olive  Oil, 
and  mix  thoroughly  ;  then  allow  the  mixture  to  cool,  add  the  Oil  of 
Lavender  Flowers,  and  stir  the  ointment  until  it  congeals.  It  should 
be  prepared  extemporaneously. 

UNQUENTUM  QALL/E.  U.S.    Nutgall  Ointment 

Mftric  Old  form 

*  Nutgall,  in  very  fine  powder 20  Qm.  88  grain.s 

Ointment 80  Qm.  350  grains 

To  make 100  Qm.  1  oz.  av. 

Rub  the  Nutgall  with  the  Ointment,  gradually  added,  until  they 
are  thoroughly  mixed.     Avoid  the  use  of  metallic  utensils. 

UNQUENTUM   HYDRARQYRi.  U.S.     Mercurial  Ointment 

:M.tii<-  old  form 

•Mercury 500  Qm.  1  oz.  av. 

Oleate  of  Mercury 20  Qm.  18  grains 

Prepared  Suet 230  Qm.  201  grain.i 

Benzoinated  Lard 250  Qm.  219  grains 

To  !nake 1000  Qm.  2  oz.  av. 
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Triturate  the  01e<ate  of  Mercury  in  a  warm  mortar,  add  the  Mer- 
cury gradually  by  means  of  a  pipette,  aud  wheu  the  globules  are  com- 
pletely divided  aud  distributed,  set  it  aside  for  about  fifteen  minutes. 
Melt  the  Lard  and  Suet,  allow  the  mixture  to  partially  cool,  and  add 
about  25  Gm.  [old  form  22  grains]  of  it  to  the  mercurial  mixture, 
and  continue  the  trituration  until  globules  are  no  longer  visible  under 
a  lens  magnifying  ten  diameters.  Then  add  the  remainder  of  the 
Lard  aud  Suet  aud  mix  thoroughly. 

Assay 

Weigh  10  Gm.  of  Mercurial  Ointment  in  a  tared  dish,  melt  it,  then  remove  it 
from  tfie  tire  and  add  50  Cc.  of  warm  petroleum  benzin.  Stir  the  mixture  well, 
allow  the  Mercury  to  settle  completely,  and  decant  the  petroleum  benzin.  Wash 
the  residue  with  "successive  portions  of  10  Cc.  each  of  warm  petroleum  benzin 
until  it  is  entirely  free  from  fatty  matter,  carefully  retain  all  of  the  separated  Mer- 
cury in  the  dish,  and  allow  all  tra(!es  of  the  benzin  to  evaporate.  Add  to  the  residue 
10  Cc.  of  diluted  hydrochloric  acid,  heat  it  gently  and  stir  with  a  glass  rod  until 
the  Mercury  collects  in  a  globule.  Pour  off  the  acid,  warm  the  Mercury  with  a 
little  distilled  water,  dry  the  globule  on  bibulous  paper,  and  weigh.  The  "Mercury 
should  weigh  not  less  than  4.9  Gm. 

UNQUENTUM    HYDRARGYRI    AMMONIATI.  U.S.     Ointment  of 
Ammoniated  Mercury 

Metric  Old  form 

♦Ammoniated  Mercury,  in  very  fine  powilcr 10  Qm.  44  grains 

White  Petrolatum      50  Qm.  219  grains 

Hydrous  Wool=Fat 40  Qm,  175  grains 

To  make  about 1 00  Gm.  1  oz.  av. 

Rub  the  Ammoniated  Mercury  with  an  equal  weight  of  the  melted 
Wliite  Petrolatum,  then  add  the  renminder  of  the  melted  AMiite 
Petrolatum,  mix  thoroughly  with  the  Hydrous  Wool-Fat,  aud  stir  the 
mixture  until  it  congeals. 

UNQUENTUM   HYDRARGYRI    DILUTUM.  IT.  S.     Blue  Ointment 

^r.tiic  Old  form 

*  Mercurial  Ointment 670  Qm.  294  grains 

Petrolatum 330  Qm.  144  grains 

To  make  .    .    .       1000  Qm.  1  oz.  av. 

Mix  them  thoroughly. 

UNGUENTUM   HYDRARGYRI    NITRATIS.  U.8.    Ointment  of  Mercuric 

Nitrate 

[Citrine  Ointment] 

M.tric  old  form 

•Mercury 70  dm.  ;<0  grains 

Nitric  Acid 175  Gm.  65  minims 

Lard,  free  from  water 700  Gm.  .3.1."{  grains 

To  make  about 1000  Gm.  1  oz.  av. 

Meat  the  Lard  in  a  cai)acious  glass  or  iiorct'lain  \ csscl  lo  a  leini)era- 
tureof  105°  C.  (221°  F.  ),  tlu'ii  withdraw  tlie  heat  and  gradually  add 
70  fiin.  [old  form  22  minims]  <»f  the  Nitric  Acid.  When  the  reaction 
mod«'rates,  !(';i]>i)ly  the  heat  iiiit il  rfVcrvesceiice  ceases,  and  allow  the 
mi.xture  to  cool  to  about   40°  ('.  (104°  F.).      Having  dis.solvcd  the 
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Mercury  in  the  remainder  of  the  Nitric  Acid,  using  sufficient  heat  to 
prevent  the  solution  from  crystallizing,  add  this  solution  to  the  Lard 
mixture.  When  the  mass  bej^ins  to  congc-al,  slii-  it  thoroughly  with 
a  wooden  spatula,  until  it  is  of  a  bright  citrine  color.  Contact  with 
metallic  utensils  should  be  avoided. 

UNQUENTUM   HYDRARGYRI   OXIDI   FLAVI.  U.S.    Ointment  of 
Yellow  Mercuric  Oxide 

M.tiic:  Oia  f-.rm 

♦Yellow  Mercuric  Oxide,  in  very  fine  powder 10  Qm.  41  {grains 

Water 10  Gm.  40  uiininis 

Hydrous  Wool-Fat 40  Gm.  175  grains 

Petrolatum 40  Qm.  175  grains 

To  make 100  Qm.  1  oz,  av. 

Triturate  the  Yellow  jMercui-ic  Oxide  with  the  Water  until  the 
mixture  is  jjcrlectly  smooth,  then  add  the  Hydrous  Wool-Fat  in 
divided  portions,  and  incorporate  thoroughly  with  the  Petrolatum, 
avoiding  contact  with  metallic  utensils. 

UNQUENTUM   HYDRARGYRI   OXIDI    RUBRI.  U.S.    Ointment  of  Red 

Mercuric  Oxide 

[Red  Pkkcii'Itate  Ointment] 

Metric  Old  form 

*  Red  Mercuric  Oxide,  in  very  fi,nc  powder 10  Qm.  44  grains 

Water 10  Qm.  4fi  minims 

Hydrous  Wool-Fat 40  Qm.  175  grains 

Petrolatum 40  Qm.  175  grains 

To  make 100  Qm.  1  oz.  av. 

Triturate  the  Eed  Mercuric  Oxide  with  the  Water  until  the  mixture 
is  i)erfectly  smooth  and  absolutely  free  from  gritty  particles,  then  add 
the  Hydrous  Wool-Fat  in  divided  portions,  and  incorporate  thor- 
oughly with  the  Petrolatum.  Contact  with  metallic  utensils  should  be 
avoided. 

UNGUENTUM   lODI.  US.     Iodine  Ointment 

Sl.tric  Old  form 

"Iodine 4  Qm.  17J  grain.s 

Potassium  Iodide 4  Qm.  17i  grain.s 

Glycerin 12  Qm.  5:5    grains 

Benzoinated  Lard 80  Qm.  350    grains 

To  make 100  Qm.  1  oz.  av. 

Triturate  the  Iodine  and  Potassium  lodidi^  in  a  glass  mortar  with 
the  Glycerin  until  dissolved,  then  gradnally  incorporate  the  Benzoi- 
nated Lard  and  mix  thoroughly,  avoiding  the  use  of  a  metallic  spatula. 
This  Ointment  should  be  freshly  made  when  required. 

UNGUENTUM   lODOFORMI.  U.S.     Iodoform  Ointment 

M.  tri.-  Old  form 

•Iodoform,  in  very  fine  powder 10  Gm.  44  grains 

Lard     QO  Qm.  .'Wlgniinsi 

To  make 100  Om.  1  oz.  nv. 

Triturate  the  Iodoform  llioiougliiy  with  ubonl  Iwicr  its  weight  «)f 
the  Tjard,  then  ine<»rporat<'  the  lemaindci-  of  tlie  liard. 

80 
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UNQUENTUM   PHENOLIS.  U.S.    Ointment  of  Phenol 

[Unguentum  Aciui  Cakbolici,  Pharm.   1890] 

SIftric  Old  form 

*  Phenol 3  Qm.  13  grains 

White  Petrolatum 97  Qm.  425  grains 

To  make 100  Gm.  1  oz.  av. 

To  the  melted  Wliite  Petrolatum  add  the  Pheuol,  aud  stir  the  mix- 
ture uutil  it  begins  to  cougeal. 

UNGUENTUM   PICIS   LIQUID/E.  U.S.    Tar  Ointment 

Sletrii-  Old  form 

•Tar 500  Gm.  218  grains 

Yellow  Wax 150  Gm.  67  grains 

Lard 350  Gm.  153  grains 

To  make 1000  Gm.  1  oz.  av. 

Melt  the  Yellow  Wax,  add  the  Lard,  aud  to  the  melted  mixture 
add  the  Tar,  previously  warmed,  and  incorporate  thoroughly  ;  strain 
through  muslin,  and  stir  the  mixture  uutil  it  congeals. 

UNGUENTUM  POTASSII  lODIDI.  US.    Ointment  of  Potassium  Iodide 

Jlitric  Hid  form 

*  Potassium  Iodide 10.0  Gm.  44    grains 

Potassium  Carbonate 0.6  Gm,  2J  grains 

Water 10.0  Gm.  46    minims 

Benzoinated  Lard 80.0  Gm.  350    grains 

To  make  about 100  Gm.  1  oz.  av. 

Dissolve  the  Potassium  Iodide  and  PotavSsium  Carbonate  in  the 
Water  by  trituration,  then  gradually  add  the  Benzoinated  Lard  and 
incorporate  thoroughly.  This  Ointment  should  be  prepared  extem- 
poraneously. 

UNGUENTUM   STRAMONII.   U.S.     Stramonium  Ointment 

Metric  Old  form 

*  Extract  of  Stramonium 10  Gm.  44    grains 

Diluted  Alcohol 5  Cc.  Jfl.dr. 

Hydrous  Wool-Fat 20  Gm.  88    grains 

Benzoinated  Lard 65  Gm.  285    grains 


To  iiiaki- iiboiit 100  Gm.       about  1  oz.  av. 

Triturate  the  Extract  Avilh  the  Diluted  Alcohol  until  a  smooth  mix- 
ture is  obtained  ;  with  this  incorporate  tlu'  Hydrous  Wool-Fat,  theu 
a<M  tin*  P.cnzoinat^'d  Lard,  and  nii\  thoroughly. 

UNGUENTUM   SULPHURIS.   US     Sulphur  Ointment 

Miti  i.-  Old  form 

•Washed  Sulphur 150  Gm.  67  grains 

Benzoinated  Lard 850  Gm.  371  grains 

To  iMiikc 1000  Gm.  1  oz.  av. 

Tiiib  the  \V;ishcd  Sulphur  with  the  Benzoinated  Lard,  gnidually 
added,  until  lliey  are  thoroughly  mixed. 


SOLID  EXTEMPORANEOUS  PREPARATIONS 


1267 


UNQUENTUM  VERATRIN/E.  U.S.    Veratrine  Ointment 


4  Qm. 

6  Qm. 

90  Gm. 

To  make 100  Qm. 


•Veratrine 

Expressed  Oil  of  Almond 
Benzoinated  Lard  .   .   .   . 


Old  form 

17i  grains 

26    grains 

394    grains 

1  oz.  av. 


Rub  the  Veratrine  with  tlie  Expressed  (3il  of  Ahiiond,  then  gradu- 
ally add  the  Benzoinated  Lard,  and  mix  thoroughly. 

UNQUENTUM  ZINCI  OXIDI.   U.S.    Ointment  of  Zinc  Oxide 

[Zinc  Ointment] 


•  Zinc  Oxide,  in  very  fine  powder 
Benzoinated  Lard 


To  make 


Metric 

200  Gm. 

800  Gm. 

1000  Gm. 


Old  form 

90  grains 

360  grains 

about  1  oz.  av. 


Eub  the  Zinc  Oxide,  which  must  be  free  from  gritty  particles,  with 
an  equal  weight  of  the  melted  Benzoinated  Lard,  and  \Vith  this  incor- 
porate the  remainder  of  the  Benzoinated  Lard,  previously  melted  ;  if 
necessary,  strain  the  ointment  while  warm,  and  stir  thoroughly  until 
it  congeals. 


UNQUENTUM   ZINCI   STEARATIS.    U.S. 


*  Zinc  Stearate,  in  fine  powder 
White  Petrolatum 


To  make 


Ointment  of  Zinc  Stearate 

Jl.tiic  Old  form 

....         50  Qm.  219  grains 

.    .    .    .         50  Qm.  219  grain.s 

.    .    .    .       100  Qm.  1  oz.  av. 


Fig.  785 


Fig. 


To  the  White  Petrolatum,  melted  on  a  water-bath,  add  the  Zinc 
Stearate.  Continue  the  heat  until  the  mixture  becomes  smooth,  then 
stir  while  cooling,  until  it  congeals. 

Preserving  and    Dispensing  Cerates   and   Ointments. — As  has 

been  already  stated,  fatty  substances  may  be  i)reser\ed  from  rancidity 

by    digastiug   them   with    balsamic 

resins,  poplar  buds,  styrax,  etc.     To 

preserve  them  during  hot  weatlier, 

they  reijuire  in  addition  a  cool  tem- 
perature and  freedom  from  exix)sui-e 

to  the  air  (see  page  1001 X.     AVhen 

a  fiesh  lot  of  ointment  is  made  to 

rrplciiisli  a  stock  jar,  the  jar  should 

])('  thoi-oiighly  cleaiM'd,  and   the  old 

oiiitnuMit    reiiiaiiiiiig   thrown   away. 

iniloss  it    is  cei'tain   thai    tlie  lattei' 

is  entiroly  free   tVom    rancidity,   as 

otlierwise  it  would  soon   cause  the 

iij^'w    ointment    to    become    rancid. 

Aml>er  gla.ss,  stoneware,  or  porce- 
jars  are  the  best  leceptades  for  ointments. 
Queen's-ware  or  china  jars  soon  ])ei-mit  the  fatty 
substance  to  penetrate  through  the  minute  tissuros  which  are  always 
present.  Fig.  785  shows  a  (Jerman  ]>orcelain  jai",  which  is  just  as 
useful  for  preserving  ointments  as  it   is  tor  holding  a  penetrating 


SAPO 


lain  jiir 


lain 


oiiitiiii'iit  jiir  ^aailicr 
glaas) 
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substance  like  fjreen  soap.  Fi.i^.  786  illustrates  an  amber  glass  stock 
oiutment  jar  made  by  the  Whitall  Taluiu  (V)m])any.  The  letters  for 
the  label  are  blown  in  the  glass,  and  then  giound  off,  so  that  the  label 
is  indestructible.  The  only  ditiiculty  is  that  the  label  re(iuires  a 
strong  light  to  enable  it  to  be  seen  cleai-ly.  For  dispensing  ointments 
the  opal  glass  pot  is  very  useful.  The  best  shapes  are  shown  in 
Figs.  787  and  ISla.  The  bottom  is  rounded,  vso  that  the  patient  can 
easily  reach  all  the  ointment  with  the  linger,  and  the  top  is  metallic, 


Fi(i.  7H9 


Fig.  7R7 


%^^ 


Uiiitmuiit  [I'it 


Fig.  787a 


Fi< 


Oiiiliiiriit  put 


(liiitrniiil  pot 
(wiHiduu  top) 


Mirliiif;  oiiitiiR'iit 
put 


Fig 


with  a  screw  cap.  There  is  room  for  the  label  on  the  ghiss.  The  pot 
shown  in  Fig.  788  is  not  I'ecominended.  The  bottom  forms  an  angle 
with  the  sides  which  collects  the  ointment,  the  shoulder  also  catches 
a  portion,  while  th*^  wooden  top  is  veiy  apt  to  shrink,  so  that  there 
is  ditiiculty  in  getting  it  off  withont  breaking  it.  Fig.  789  shows 
Fox  Fultz  cS:  Co.'s  Sterling  ointment  pot.  It  is  (itt<'d  with  a  metallic 
screw  cap  ;  the  round  hUx'l  has  a  transparent  celluloid  disk  above 
it  and  a  heavy  waxed  disk  below  it,  tlie  whole  making  a  grease- 
proof top  to  the  pot.  The  glass  box  shown  in  Fig.  790  has  a 
wooden  top  with  a  lithographed  label.  These  are  certainly  tlie  hand- 
somest ointment  boxt^s  and  the  most  ex])ensive.  The  lids  will  often 
contiact,  however,  and  give  trouble  in  getting  them  on  and  oflF. 
Of  the  very  cheap  boxes,  those  turned  from 
.wood  are  totally  unfit  for  disjuMising  ointmentvS. 
The  ointment  (juickly  ])enetrates  through  the 
grain  of  the  wooden  bottom,  and  the  greasy 
abomination  is  exceedingly  unwelcome  to 
most  housekeepers.  A  chip  wood  box  covered 
with  pasteboard  is  ]>referable,  because  it  offers 
more  lesistance  to  tlie  passage  of  the  fatty 
sul)stanc(^.  The  im])ervious  walnut  boxes, 
made  by  gluing  several  veneers  of  hard  wood 
togetlKM',  aie  still  Itetter. 

Collapsible  tubes,  made  by  A.  11.  Wirz, 
of  I'hihi(leli)hia,  are  used  in  dispensing  soft 
ointments.  If  these  <'ontain  no  a<'id  or  corrosive  c(»nst itnents  the 
tubes  answer  an  admiiable  |)urpose  as  conlainei's  for  them  (se«'  Fig. 
7»1).  These  soft  metal  tul)es  are  tilled  from  tlie  bottom  with  the 
ointment  melted  with  just  suHicicnt  heat  to  permit  it  to  be  poured, 


(irmiiili  oiiilini'iit  )Hit 
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and  then  closed  by  folding  the  ends  together,  as  shown  in  one  of  them, 
and  rolling  the  fold  over  twice  with  a  i>air  of  ])li('rs.  A  screw  caj)  is 
placed  ui)on  the  top,  and  tlie  ointment  is  i)erfectly  jjrotected  from 
exposure.  To  obtain  a  little,  the  screw  cap  is  taken  otf,  and  the 
bottom  of  the  tube  slightly  pressed  between  the  thumb  and  linger, 
when  a  portion  of  the  ointment  (piickly  exudes.  Fig.  792  shows 
Alper's  ointment  tiller.  It  consists  of  a  tin  ketth^  sunounded  by  a 
water  bath,  in  such  a  way  that  the  liquid  ointment  can  easily  be 


Fig.  791 


Fui.  792 


Collapsilile  tubes 


Aljici's  nintmcnt  filliT 


drawn  through  the  stopcock.  Small  boxes,  bottles,  or  collapsible 
tubes  can  quickly  and  easily  be  filled  with  petrolatum,  ointment,  or 
similar  preparations,  without  the  inconvenience  of  handling  them  in 
spoons  or  ladles. 

Finishing  Ointments. — Some  skill  is  required  to  till  a  box  with 
ointment  neatly  and  deftly  by  using  a  spatula  without  soiling  the  ex- 
terior of  the  box.     The  surface  is  generally  scrai)e(l  with  the  edge  of 


Fig.  79:^ 


Fig.  794 


Oiiitiuriit  fuiishiT 


the  spatula  to  give  it  a  smooth 
finish,  and  then  is  sonielinies 
held  near  a  hot  sui'face,  like  a  riiiisi.iiiK..iiiiin<iit 

stove  plat<',  to  give  it  a  gloss. 

Occasionally  it  will  be  found  that  souw  nerv<»us  i)alients  desin'  to  be 
assured  that  an  ointment  ^^v  cerate  has  not  been  tampeied  with  by  a 
servant,  and  it  may  be  desirable  for  other  reasons  to  finish  the  sur- 
face of  lui  ointment  with  a  distinctive  design.     This  may  be  done  by 
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cutting  a  piece  of  tin  into  a  sliape  similar  to  tliat  shown  in  Fig.  793. 
By  placing  one  of  the  teeth  on  the  edge  of  the  pot  (see  Fig.  794),  and 
slowly  rotating  it,  with  alternate  pauses,  a  very  neat  finish  may  be 
given  to  the  surface.  The  finisher  (see  Fig.  79.'J)  shows  four  sides, 
and  is  of  course  capable  of  making  four  patterns. 


Emplastra    Fladers 

Plasters  are  substances  intended  for  external  application  of  such 
consistence  that  they  adhere  to  the  skin,  and  require  the  aid  of  heat 
in  spreading  them.  The  word  ])lastei-  is  ai)plied  not  oidy  to  the  solid 
substance  wliich  is  spread  upon  the  muslin,  leather,  paper,  or  other 
material  which  serves  to  hold  it,  but  to  the  spread  piaster  itself.  The 
bcusis  of  most  phusters  is  either  made  from  rubber,  lead  plaster,  gum 
resin,  or  Burgundy  i)it<'h. 

In  the  preparation  of  plastei\s,  care  is  requisite  that  the  heat  em- 
I)loyed  be  not  sufficiently  elevated  to  produce  decomposition,  nor  so 
long  continued  a.s  to  drive  off  any  volatile  ingredient  upon  which  the 
virtues  of  the  ])reparation  may  in  any  degree  depend.  After  having 
been  prepared,  they  are  usually  shaped  into  cylindrical  rolls,  and 
wra])|H*(l  in  j)a])er  to  ex<'lnde  the  air.  Plasters  should  be  firm  at  ordi- 
nai'y  t('iui)ci-atures,  sh(»ul(l  sjtread  easily  when  heated,  and,  after  being 
spread,  should  iHMuain  sott,  pliable,  and  adhcsixc,  without  melting,  at 
the  heat  of  the  hiiinan  body.  When  long  ke])t,  they  are  a])t  to  change 
color  and  to  l)ecome  hard  and  biittle,  and,  as  this  alteration  is  most 
observable  ui)on  their  surface,  it  must  depend  chielly  upon  the  action 
of  the  air,  which  slujuld  therefore  be  excluded  as  much  as  i)ossible. 
The  defect  nuiy  usually  be  remedied  by  melting  tlie  plaster  with  a 
moderate  heat  and  adding  a  sufficit^nt  quantity  of  oil  to  give  it  the 
due  consistence.  To  soften  the  surface  of  a  spread  plaster,  it  should 
be  brushed  with  a  little  tincture  of  camphor.  Seven  plasters  are 
official. 


Official   Plasters  containing   Lead  or  Adhesive  Plaster  as  their  Basis 

Emplu.struin        Made  by  melting  20  (Jiii.  of  Kuljl)er.  jKidinj;  20  (iiii.  of  Petroliituin,  henting 

Adhiu-sivuin  until  dissolveil,  incorporiitin);  9()()  (ini.  of  melted  Lead  Planter  with  the  solu- 

tion, and  stirring  until  the  mass  stifl'ens 

Iielladonn:e  Made  hy  melting  VOIMim.  of  Adhesive  I'laster  on  a  water  liiitli.  and  ineorpo- 
rating  :{(l(l  (im.  of   Kxtraet  of  I'elladonna   Leaves 

Hydrargyri  Made  by  triturating  .''.0  (im.  of  Mereury  with  I  (im.  of  Oleate  of  .Mercury  and 
10  (im.  of  Hydrous  Wool-Fat,  until  globules  of  Mereury  are  no  longer 
visible,  and  then  adding  .")!)  (!m.  of  melted  Lead   I'laster 

Opii  Maile  by  rubbing  (1  (im.  of  Kxtract   of  Oi>ium  with  H  Ce.  of  Water  until  soft, 

then  adding  to  it  '.HI  (!m.  of  melted  Adhesive  Piaster,  and  eontinuing  the 
heat  until  tlie  mixture  weighs  100  (im. 

Plumbi  Made  by  adding  a  solution  id   (id  (im.  cd'  Lead  Aectate,  dis.«olvod  in  250  Cc.  of 

hot  Water  to  a  solutinn  of  100  (im.  cd'  Soaj),  dissolved  in  H.'iO  Cc.  of  hot 
Water,  eolleeting  ancl  washing  the  jireeipilate,  and  forming  it  info  roll.s 

Saponis  Made  by  rubbing   io  (im.  of  Soap   with   sutlieient    Water  to  form  a  .-(oft  mass ; 

then  mixing  thoroughly  with  '.lOtiui.  of  Leacl  Plaster,  previously  melted 


Official   Spread    Plaster 

Empla-ofruin       Made  by  •'preading  a  thin  and  even  layer  of  melted  Ailhesive  Plaster  upon  mus- 
Capsiei  Jin,    anil    allowing   to  eool  ;     then    apjilying    a    thin  enating    of   Oleorcsin  of 

Cap^ieum  (0.25  (Im.  of  Oleoresin  over  a  surface  15  centimeters  square) 
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Name 


Emplastrum 

Aminoniaeicum 
Hydrargyro. 
U.S.  1>.  180n 


Arnicae. 

U.  S.  P.  1890 
Cantharidis.  Br. 


Ferri. 

U.S.  P.  is'.tn 

(Strengthening- 
Plaster.) 
Ichthyoeollir. 
U.  S.  P.  1890 


Menthol.  Br. 


Picis.  Br. 


Picis  Burgtindicap. 
U.S.  P.  1S90 

Pici.'s  Canthari- 
datum. 

U.S.  P.  1890 


Plunibi  lodidi. 
Br. 


Resinap. 

U.S.  P.  1890 


Ingredients 


720  Gm.  Ammoniac;  180  Gm.  Mer- 
cury ;  8  (Jm.  Oleate  of  Mercury  : 
1000  Cc.  Diluted  Acetic  Aeil.  ; 
Lead  Plaster  to  make  1000  (im. 


.'{.30  Gni.  E.xtract  of  Arnica  Rout  : 
670  Gm.   Resin   Pla.ster ; 

35  (Jm.  powdered  Cantharides  ;  20 
(im.  Yellow  Beeswa.\ ;  20  (im. 
Lard  ;  20  Gm.  Rcj^in  ;  5  Gm.  Soap 
Plaster 

90  (Jm.  Ferric  Hydrate;  .50  (Jm. 
Olive  Oil  :  140  (Jm.  Burgundy 
Pitch  ;  720  (im.  Lead  Plaster 

10  (im.  Isinglass  ;  40  (im.  Alcohol ; 
1  (Jm.  (ilyccrin  ;  Water  ami  Tinc- 
ture   of     Benzoin,     a     sufficient 


Preparation 


quantity 


.SO  Gm.  Menthol:    20  Gm.  Yellow 
Beeswax;  150  (im.  Resin 


520  (Jm.  Burgundy  Pitch  ;  260  (Jm. 

Frankincen.^e ;    90    (Jm.    Resin; 

90  (Jm.  Yellow  Beeswa.x ;  40  (Jm. 

Olive  Oil;   40  Cc.  Water 
800  (Jm.  Burgundy  Pitch  ;  50  Gm. 

Olive  Oil ;   150  (Jm.  Yellow  Was. 

SO  Gm.  (^anthiiridcs  Cerate:    l!ur- 
gundy  Pitch  to  make  1000  (Jm. 


50    Gm.    Lead    Iodide;    400 
Lead  Plaster;  50  (Jin.  Resir 


Gm. 


140   Gm.    Resin:    800    (Jm.    Lead 
Plaster;  60  Gm.  Yellow  Wax 


Dige-st  the  Ammoniac  with  the  Acid 
until  perfectly  emulsified,  strain 
ami  evain)rate,  on  a  water  bath, 
until  it  hardens  on  cooling.  Ex- 
tinguish the  Mercury  in  the  Oleate 
of  Mercury  by  trituration,  add  the 
Ammoniac  whileyet  hot  anil  finally 
enough  melted  Lead  Plaster  to  make 
1000  (Jm.  Mix  the  whole  thor- 
oughly 

Add  the  Extract  to  the  melted  Resin 
Pla.ster  and  mix  thoroughly 

Melt  the  Resin,  adil  the  Soap  Pla.ster 
and  the  Beeswax  and  Lard,  sprinkle 
the  Cantharide.*  into  the  mixture, 
and  stir  until  cool 

Melt  the  Lead  Plaster  and  Burgundy 
Pitch  on  a  water  bath,  add  the 
Olive  Oil,  then  the  Ferric  Hydrate, 
and  stir  until  cool 

Dissolve  the  Isinglass  in  sufficient  hot 
water  to  make  120  (Jm.  Spread 
one-half  of  this,  in  successive  layers, 
on  a  piece  of  taffeta,  38  Cm.  square, 
held  in  a  frame,  allowing  each 
layer  to  dry.  Add  the  Alcohol  ami 
(Jlycerin  to  the  renuiinder  of  the 
I.«ingla.s.s  solution  and  api)ly  it  in 
the  same  manner,  then  coat  the 
reverse  side  of  the  taffeta  with  Tinc- 
ture of  Benzoin  and,  when  dry,  cut 
it  into  suitable  pieces 

Melt  the  Beeswax  and  Resin  together 
and  at  about  75°  C.  (167°  F.)  dis- 
solve the  Menthol  iu  the  melted 
mixture 

Add  the  Olive  Oil  and  water  to  the 
■  other  ingredients,  previously 
melted,  and  evaporate  to  a  proper 
consistence 

Add  the  Olive  Oil  to  the  melted  Bur- 
gundy Pitch  and  Wax,  strain,  and 
stir  constantly  until  cool 

.Melt  the  Cerate,  strain  out  and  dis- 
card the  Cantharides,  add  sufticient 
melted  Burgundy  Pitch  to  the  Ce- 
rate to  weigh  1000  Gm.,  and  stir 
during  the  cooling 

.Mix  the  finely  jmwdered  Lead  Iodide 
with  the  melted  Leail  Plaster  and 
Resin  at  a  low  teinjierature 

Melt  first  the  Lead  Plaster  and  Yellow 
Wax  at  a  gentle  )\eat.  adil  the 
Resin,  and,  when  uniformly  melted, 
mi.x  thoroughly 


EMPLASTRUM   ADH/CSIVUM.  U.S.    Adhesive  Plaster 

M.tii,  Oliiform 

Rubber,  (lit  in  small  jiicci's  .                    20  Gm.  110  grains 

Petrolatum  . 20  (im.  140  grains 

Lead   Plaster *)(>()  (im.  15  oz.  av.  158  gr. 

To  make I  ()()()  (im.  16  ox.  av. 


MelttlieKublxT  at  a  IcinpcraluiT  not  I'xctH'dino:  l.~)()°  (\  (:i02°F.)  ; 
add  the  Petiolaltini,  and  continue  the  licat  nntil   the   Hnhbor  is  dis- 
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solved.  Add  the  Lead  Plaster  to  the  hot  mixture ;  continue  the 
heat  until  it  becomes  liquid,  then  strain,  allcfw  it  to  cool,  and  stir 
until  it  stiffens. 

EMPLASTRUM   BELLADONNA.  U.S.     Belladonna  Plaster 

Belladonna  Plaster  sliould  contain  not  less  than  0.38  percent,  nor  more  than 
0.42  percent,  of  mydriatic  alkaloids. 

Metric  Old  form 

*  Extract  of  Belladonna  Leaves 300  Gm.  4  oz.  av.  .350  gr. 

Adhesive  Plaster 700  Gm.  11  oz.  av.  88  gr. 

To  make  about      1000  Gm.  16  oz.  av. 

Melt  the  Adhesive  Phuster  on  a  water-bath,  add  to  it  the  Extract 
of  Belladoinia  Leaves,  softened  by  the  heat  of  a  Witter-batli,  and  con- 
tinue the  heat,  stiri*ing  constantly  until  the  mixture  is  perfectly 
homogeneous  ;  then  allow  it  to  cool. 

Spread  Belladonna  Plasters  made  with  a  rubber  base  sliould  yield, 
when  assayed  by  the  process  given  below,  not  less  than  0.38  i^ercent. 
nor  more  than  6.42  percent,  of  mydriatic  alkaloids. 

Assay  of  Belladonna  Plaster  (Rubber  Base) 

Belladonna  Plaster,  spread  upon  cloth 10  Qm. 

Chloroform, 

Ammonia  Water, 

Alcohol, 

Distilled  Water, 

Normal  Sulphuric  Acid  V.S., 

Tenthnormal  Sulphuric  Acid  V.S., 

Fiftieth=normal  Potassium  Hydroxide  V.S., 

Cochineal  T.S.,  cjich,  a  sullicient  quantity 

Into  a  suitable  l)eaker  containing  .50  Cc.  of  chloroform  and  8  Cv.  of  ammonia 
water,  introduce  the  lU-lladonna  Plaster  cut  into  strijKs.  Stir  until  the  Pla.ster  is 
entirely  removed  from  the  cloth  ;  then  pour  off  the  chloroform  into  another 
beaker,  wash  the  cloth  with  135  Cc.  of  chloroform  and  1  Cc.  of  ammonia  water 
carefully,  and  add  the  washings  to  the  chloroformic  solution  tirst  fibtained.  If 
necessary,  repeat  the  washing  with  2n  Cc.  of  chloroform,  and  add  this  also  to  the 
chloroformic  solution.  Then  dry  tlie  cloth  at  a  low  tem|)i'rature  ;  cool  and  weigh 
it,  and  subtract  its  weight  from  the  original  wi'ight  of  the  Plasti-r.  To  tlie  chloro- 
formic solution,  add  four-lifths  of  its  volume  of  alcohol,  stir  gently,  and  allow  the 
]i(|uid  to  staiul  imtil  all  of  the  rubber  has  sepanitecl  in  a  compact  ma.^^s.  Then 
pour  off  the  sujH'rnatant  liiiuid  into  a  sejiarator  of  LTiO  Cc.  capacity,  and,  having 
])repan'rl  a  solution  of  suli)huric  acid  by  diluting  40  Cc.  of  normal  sul])luiric  acid 
V.S.  with  ()()  Cr.  of  distilled  water,  add  L'O  Cc.  of  the  solution  to  the  se|)arator,  and 
agitate  for  two  mimites,  ri>tating  gently.  Draw  off  the  chloroformic  solution  into 
antither  separator,  shake  this  with  10  Cc.  of  (he  suliihuric  acid  solution,  and  adil 
th«'  acid  solution  to  that  in  the  first  sejjarator.  Repeat  until  the  acid  washings 
ceai^e  to  give  a  reaction  with  mercuric  jMitassium  iodide  T.S.  ;  condiine  the  acid 
li(|uids,  and,  having'  rendered  this  solution  alkaline  with  anunonia  water,  shake 
out  the  alkaloi<ls  with  three  successive  portions  of  25,  15,  and  10  Cc.  of  chloro- 
form. Collect  these  in  a  flask,  distil  off  all  of  the  chloroform  with  the  aid  of  a 
water-bath.  To  the  alkaloidal  residue  add  a  slight  excess  of  tenth-normal  sul- 
j)liuric  acid  V.S.,  noting  the  (piantity  used,  and  then  add  10  dropsy  of  chloroform 
and,  after  rotating,  evaporate  the  fatter  by  means  of  a  water-bath.  Then  add  5 
droj)S  of  cochineal  T.S.,  and  rotating,  titrate  tlu^  exces.«  of  acid  with  fiftieth- 
normal  potassium  hydroxide  \'.S.  Divide  the  nund)er  of  cubic  centimeters  of 
liftieth-norinal  potassium  hydroxide  V.S.  used,  by  5,  subtract  the  (piotient  from 
the  mnnlu'r  "f  cubic  centimeters  of  tenth-normal  sidphuric  acid  \'.S.  (ii-st  added, 
md  divide  the  difference  by  the  innnber  of    granunes  of    lielladonna  Plaster 
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separated  from  the  cloth  ;  multiply  the  quotient  by  0.0287,  and  this  product  by 
]00,  which  will  give  the  percentage  of  mydriatic  alkaloids  in  the  Belladonna 
Plaster. 

EMPLASTRUM  CAPSICI.  U.S.    Capsicum  Plaster 

M.tri.  Old  form 

♦Oleoresin  of  Capsicum 0.25  Qm.  4  grains 

Adhesive  Plaster,  spread  on  fabric,  a  sufficient  quantity 

Apply  the  Oleoresin  of  Capsicum  to  the  surface  of  the  Adhesive 
Plaster  by  means  of  a  brush,  so  as  to  form  a  thin  coating  over  an 
area  fifteen  centimeters  [old  form  6  inches]  square,  leaving  a  margin 
around  the  sides. 

EMPLASTRUM   HYDRARQYRI.  U.S.     Mercurial  Plaster 

Metric  Old  form 

♦Mercury     30  Qm.  4  oz.  av.  .350  gr. 

Oleate  of  Mercury 1  Qm.  70  grains 

Hydrous  WooN Fat 10  Qm.  1  oz.  av.  263  gr. 

Lead  Plaster 59  Qm.  9  oz.  av.  193  gr. 

To  make       100  Qm.  16  oz.  av. 

Triturate  the  Mercury  with  the  Oleate  of  Mercury  until  the  former 
is  thoroughly  divided,  then  add  the  Hydrous  Wool- Fat,  and  continue 
the  trituration  until  globules  of  Mercury  are  no  longer  visible.  Add 
the  mixture  to  the  Lead  Plaster,  which  has  previously  been  melted 
in  a  tared  dish,  and  incorporate  thoroughly,  adding,  if  necessary, 
sufficient  Lead  Plaster  to  make  the  product  weigh  100  Gm.  [old  form 
16  oz.  av.]. 

EMPLASTRUM  OPIL  U.S.    Opium  Plaster 

Metric  Old  form 

*  Extract  of  Opium 6  Qm.  420  grains 

Water 8  Cc.  8  fl.  dr. 

Adhesive  Plaster 90  Qm.  14  oz.  av.  175  gr. 

To  make 100  Qm.  16  oz.  av. 

Rub  the  Extract  of  Oi^inm  with  the  Water  until  it  is  uniformly 
soft ;  add  it  to  the  Adhesi^■e  Plaster,  which  has  been  pre^■iously 
melted  in  a  tared  dish  on  a  water-bath,  and  continue  the  lieat  with 
constant  stirring  until  the  product  weighs  100  Gm.  [old  form  16  oz. 
av.]. 

EMPLASTRUM   PLUMBI.  U.S.     Lead  Plaster 

[Diachylon  Plaster] 

M.ti i,  Old  form 

*  Soap,  dried,  anil  in  coarse  powder 100  Qm.  3  oz.  av.  231  gr. 

Lead  Acetate 60  Qm.  2  oz.  av.  51  gr. 

Water,  a  .sufficient  quantity 

])issolve  the  Soap  in  350  Cc.  [old  form  15  H.  oz.]  of  hot  Water  and 
strain  the  solution.  Dissolve  the  Lead  Acetate  in  250  CV.  [oUl  form 
8^  fl.  oz.]  of  hot  Water,  and  at  once  filter  the  solution  into  the  warm 
Soap  solution,  stirring  constantly. 

Wlien  the  precipitate  lias  subsided,  decant  the  li<iuid,  and  wash  the 
precipitate  thoroughly  with  hot  Water.  Transfer  the  mavS.s  to  a  warm 
slab,  kneading  it  thoi-onghly  to  free  it  from  water.  Finally,  roll  the 
plaster  into  cylindrical  forms  and  wrap  them  in  paraffined  papei. 
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EMPLASTRUM   SAPONIS.  U.S.     Soap  Plaster 

Metric 

10  Gm. 

90  Qm. 

100  Gm. 


•Soap,  drieil,  nn'I  in  coarse  powder 

Lead  Plaster       

Water,  a  sufficient  quantit}-, 

To  make  about 


Old  form 
1  oz.  av. 
9  nz.  av. 

10  oz.  av. 


Fk; 


Rub  tlie  Soaj)  witli  onough  Water  to  reduce  it  to  a  semi-liquid  state  ; 
then  mix  it  \^  itli  the  Lead  Plaster  previously  melted,  incorporate 
thoioughly  by  stirring,  and  evaporate  to  the  proper  consistence. 

Spreading    Plasters. — Since   the  introduction  of  machine  spread 
phisters  the  preparation  of  a  j)laster  by  a  pharmacist  upon  the  pre- 
scription of  a  physician  has  be- 
come almost  a  ' '  lost  art. ' ' 

Plasters  are  prepared  for  use 

by  spreading  them  upon  leather, 

43\l  }^==^:^'^     /r)iy       muslin,  or  paper,  according  to  the 

particular  purpose  for  which  they 
are  intended.  Leather  is  most 
convenient  when  the  application 
is  made  to  the  sound  skin,  muslin 
when  the  plaster  is  used  lus  a  dress- 
ing to  ulcerated  or  abraded  sur- 

Cutting  plaster  paper  «  .,i      ,,  .  <•  i      •         • 

taces  or  With  tlie  View  ot  bringing 
and  retaining  together  the  sides  of  wounds.  The  leather  usually  pre- 
ferred is  white  sheepskin,  or  the  kind  known  commercially  as  "hem- 
lock splits.''  A  margin  about  a  quarter  or  half  an  inch  broad  should 
usually  be  left  unco\ered,  in  ortler  to  facilitiite  the  removal  of  the 
plaster  and  to  prevent  the  clothing  in  contact  with  its  edges  from 
being  soiled.  An  accurate  outline  may  be  obtained  by  pjisting,  or 
fastening  with  thumb  tacks,  upon  the  leather  a  piece  of  paper  so  cut 
as  to  leave  in  the  centre  a  vacant  space  of  the  required  dimensions, 
and  removing  the  paper  after  the  plaster  is  spread.     The  paper  is 


The  FraiirifH-us  plasl.  r 


folded  four  times.  Fig.  795  sliows  one  fourth  of  the  whole  in  the  act 
of  b<'ing  cut.  Th«'  rounded  corneis  gi\<'  a  neater  (inish  than  square 
ones.  The  same  ol>jeel  may  often  be  acconi]»Iished  by  employing  two 
naiiow  ruleis  of  sheet  tin,  graduated  in  inches,  and  so  shape(i  that 
each  of  them  will  form  two  sides  of  a  icctangle.  These  may  be  ap- 
])lied  in  such  ainanner  as  to  e:iclost=  within  them  any  given  rectan- 
gular spac^,  and  may  be  fixed  by  weights  upon  the  leatlier,  or  pref- 
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erably  adjusted  by  set  screws,  while  the  plaster  is  beiii^  spread.  The 
Franciscus  macliine  is  constructed  on  this  i)rinciple  (see  Fig.  796).' 
For  any  other  shape,  5is  in  the  case  of  phisters  for  the  breast,  pieces 
of  tin  may  be  employed  having  a  si)ace  within,  corresponding  to  the 
required  outline.  Figs.  797,  79.S,  799,  S()0,  SOI,  ,SOL',  SO.'i,  an<l  S()4 
show  patterns  for  plasters  with  margins  for  various  parts  of  the  body. 
Figs.  797  and  798  are  for  use  behind  the  ears,  the  pointed  portion  of 


Fig.  797 


Fig.  798 


Fig.  799        Fic;.  800 


Lelt  ear  jilcister 


Itight  far  plaster 


Clieat  li.artli-i     Slioiilder  plaslt-r 


the  plasters  being  used  for  the  top.  Care  must  be  obserxcd  to  have 
the  physician  designate  wheth«ir  the  ]jlaster  is  intended  for  tlie  right 
ear  (Fig.  798)  or  the  left  ear  (Fig.  797).  Chest  plastei-s  are  sometimes 
cut  in  the  shape  of  Fig,  799  ;  tliose  intended  for  use  between  the 
shoulders  may  have  the  form  of  Fig.  800.  Jn  Fig.  801  a  pla.ster  is 
shown  which  is  intended  for  the  "small  of  the  back,"  and  in  Fig.  802 
is  one  for  either  the  right  or  the  left  side.  Fig.  803  shows  a  pattern 
for  fastening  to  kid,  to  spread  a  breast  plaster  on,  and  Fig.  804  repre- 
sents the  plaster  with  the  margin  as  spread  fr<nn  such  a  pattern. 
The  spreading  of  the  })laster  is  most  conveniently  ac('onij)lished  I)y  the 
use  of  a  si)atula  or  pla.ster  iron  (see  Fig.  80G).  This  may  be  heated 
by  means  of  a  spirit  lamp.  Care  must  be  taken  that  the  in.strument 
be  not  so  hot  as  to  discolor  or  decompose  the  plaster,  and  special  care 
is  requisite  in  the  case  of  those  plasters  which  contain  a  volatile  in- 
gredient.    A  sufficient  portion  of  the  plaster  should  iirst  be  melted 


Fig.  801 


Fig.  802 


Fig.  803 


Fig.  804 


Back  plaster 


Side  plaster 


Hrt-ast  pla.slir  pattern 


Breast  plaster 


by  the  heated  instrument,  and, 
having  been  received  on  a  pi«M'e 
of  coarse,  stiff"  paper,  or  in  a 
shallow  tin  tray  ojumi  on  one 
side,  should,  when  nearly  cool,  be  transferred  to  the  leather  and  applied 
quickly  an<l  cvnily  o\«'i-  its  surface.  By  this  ])laii  tln'  meltt'd  ])laster 
is  prevented  from  peiietiating  the  leather,  as  it  would  he  apt  to  do  if  ap- 
plied too  hot.  liefore  removing  the  pajx-i'  from  the  edge  of  tli«'  ]>laster, 
if  this  has  be<'ome  .so  hard  as  to  crack,  the  iron  should  he  drawn  over 
the  line  of  junction.  Fig.  805  shows  (Mie  method  of  sjtreadiiig  a  small 
plaster  witli  a  spatula.  Strips  of  paper  are  fastened  iii)on  the  kid 
with  thumb  tacks  (such  a.s  are  used  by  draughtsmen,  as  shown  in  the 

^  The  other  side  uf  tliis  valuable  apparatus  can  be  ui<eiJ  ud  n  luzeuge  buanl  ur  ]>ill  uiai-hine. 
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Fig.  805 


upper  part  of  F'ijj:.  805),  a  piece  of  waste  paper  is  fjistened  at  the  top 
to  prevent  soilinjj  the  margin,  the  melted  plaster  is  poured  upon  it, 
and  the  spatula,  havinfc  been  previously  warmed  by  passings  it  throuj^h 
an  alcohol  Hame  or  that  of  a  Bunsen  burner,  is  used  by  quickly  passing 

the  edge  of  the  blade  over  the 
sui'face  ;  a  portion  of  the  melted 
plaster  precedes  the  blade  in  its 
passage,  and  thus  a  thin  layer  is 
spread  upon  the  leather.  Especial 
care  must  be  observed  not  to  allow 
very  hot  pla.ster  to  remain  upon 
the  leather,  or  it  may  pass  through 
and  discolor  the  back.  For  large 
plasters  the  phister  iron  (see  Fig. 
806)  may  be  employed.  This  is 
heated,  and,  owing  to  the  greater 
weight  of  metal,  it  holds  the  heat 
much  better  than  the  blade  of  a 
spatula.  It  is,  however,  not  so  easily  nor  so  quickly  used  as  the  lat- 
ter instrument  by  those  unaccustomed  to  it.  After  the  plaster  lias 
been  spread,  the  stiips  of  paper  are  carefully  removed,  and  if  tlie 
plaster  is  brittle  it  should  be  held  near  the  source  of  heat,  so  that  the 
strips  may  be  removed  without  tearing  off  pieces  of  the  plaster  from 
the  leather. 

Large  quantities  of  stock  plastere  may  be  spread  by  the  appa- 
ratus shown  below.  To  an  oblong  rectangular  block  of  haid  wood, 
slightly  convex  on  its  upper  surface,  is  attached  by  a  movabh^joint  a 
sheet  iron  frame,  with  an  opening  of  the  dimensions  of  the  jilaster  to 
be  spread,  and  clasps  at  the  other  end,  by  which  this  may  be  fixed  to 
the  block  (see  Fig.  807).  Another  portion  of  the  api)aratus  is  a 
sheet  iron  or  tin  frame,  by  which  the  leather  is  cut  out  and  the  mar- 


Spreadiiifr  a  plaster 


Fig.  806 

<?=<t=c][E> 


Fig.  807 


gin  marked.     The  leather  thus  i)re- 

pared  is  laid  on  the  convex  surface 

of    the    block  ;     the    iron    frame    is 

brought    down    on    it    evenly ;    the 

pljist4'r,    previously   melted,    but    not  i-iu^i.t .spnu.'iinK appamtus 

too    hot,    is    poured    on    the    leather 

in  the  ceutn^,  and,  by  meaus  of  a  s(|uare  iron  bai"  having  a  wooden 

handle  at  each  end  (s<'e  lower  part  of  Fig.   807),   which  has  been 

heated  by  a  spirit  lamp,  it  is  spread  uniformly  over  the  surface,  the 

thickness  being  regulated   by  the   frame  against  which  the  iron  is 

pressed.      Auy  excess  of  plaster  is  thus  pr«'ssed  over  ui)on  the  frame. 

The  heated  |)(»iiit  of  au  awl  (see  Fig.  807,  upi)er  left  coruer )  is  tlwu 

drawn  ;d(»iig  the  interior  edge  of  the  tV:nue  so  :is  to  separate  the  plaster 

from  it,  after  which  the  cliusps  are  unfiustened  :uid  the  phister  removed. 
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The  dipi^er  shown  in  Fig.  807  is  well  ;ulai)tc(l  lor  holding  suitable 
quantities  lor  spreading  i)lasters  ext<*ni])oraneously.  11"  a  portion  of 
the  various  roll  i)ltusters  he  melted  and  run  into  a  numl)er  of  these, 
and  the  dipi)ers  labelled,  they  will  be  found  very  convenient  iis  con- 
tainers. Fig.  808  shows  a  machine  for  perforating  or  "porousing" 
plasters. 

Blisters  do  not  usually  recpiire  the  application  of  heat  to  spread 
them.     They  may  be  spread  on  adhesive  plaster  in  the  same  way  as 


Fig.  808 


Fig.  809 


Blister  spatula 


plasters  are  prepared.  The  spatula 
shown  in  Fig.  809  is  well  fitted  for 
spreading  blisters,  as  it  gives  room  for 
the  fingers  and  permits  a  solid  grasp  of 
the  handle.  The  practice  of  using  the 
thumb  in  spreading  blisters,  although 
tolerated  by  many  good  pharmacists,  should  be  regarded  as  more 
honored  in  the  breach  than  in  the  observance.  It  is  an  unnecessary 
and  inelegant  i^rocedure,  the  spatula  giving  a  much  smoother  finish. 


Plai-ter  perfurating  iiiarhiiic 


Chartae     Papers 

.  Papers  are  preparations  intended  principally  for  external  applica- 
tion, made  either  l)y  saturating  paper  with  medicinal  substances,  or 
by  applying  the  latter  to  the  surface  of  the  paper  by  the  addition  of 
some  adliesive  liquid.  Only  one  paper  is  oflicial  (see  Charta  Sinapis, 
below). 

Unofficial  Paper 


Ingredients 


Preparation 


Charta  Potassii 
Nitratis. 
U.  S.  P.  1890 


200  Gm.  Potassium  Nitrate  ;  800 
Gm.  Distilled  Water 


Immerse  strips  of  white,  unsized  paper, 
in  a  solution  of  the  Potassium  Nitrate, 
in  the  Water,  and  dry  them 


CHARTA   SINAPIS.  U.  S. 


Mustard   Paper 

M.tric 

CiO  powder 100  Gm. 

10  Qm. 


Old  form 

10  oz.  av. 

1  oz.  av. 


*  Black  Mustard,  in  N 

Rubber    

Petroleum  Benzin, 

Carbon  Disulphide,  each,  a  suflieicnt  quantity 

Pack  Ihe  lUack  INlustard  in  a  conical  percolator,  and  gradually 
pour  Petroleum  Heiizin  upon  it  until  the  percolate  ceases  to  pro- 
duce a  permanent,  greasy  stain  ui)on  blotting  i)aper.  Kemove  the 
powder  from  the  ])er('olator,  and  dry  it  by  exposure  to  the  air. 
Having  meanwhile  dissolved  the  Pubber  in  a  mixture  of  100  CV.  [old 
form  10  fl.  oz.],  each,  of  Petroleum  Penzin  and  Carbon  Disuljihide, 
mix  the  purified  ]\rustard  with  a  sulficient  (luantity  of  the  solution  to 
produce  a  semi-liquid  magma,  and  a])i)ly  lliis,  by  means  of  a  suitable 
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brush,  to  one  side  of  a  piece  of  rather  thick,  well-sized  paper,  so  as  to 
cover  it  complotely,  and  then  allow  the  surface  to  dry. 

A  surface  of  sixty  square  centimetei-s  [old  form  9^  square  inches?] 
should  contain  about  4  Gm.  [old  form  62  grains]  of  Black  Mustard 
deprived  of  oil. 

Before  it  is  applied  to  the  skin,  Mustard  Paper  should  be  dipped 
in  warm  water  for  about  fifteen  seconds. 


PART   VI 


FORMULARY  OF  UNOFFICIAL  PREPARATIONS 

THE  following  formulas  have  been  collected  i)rincii)ally  with 
the  view  of  saving  the  labui-  and  time  of  the  pluirmacist,  who 
is  often  suddenly  called  upon  to  prepare  some  remedy  for 
which  he  may  not  have  a  formula  in  his  recii)e  book.  The 
author's  name  is  appended  to  the  formula  when  it  is  known,  and  the 
selection  has  been  carefully  made  so  as  to  embrace  many  which  are 
not  easy  of  access.  The  subjects  are  arranged  alphabetically,  using 
the  English  title,  and  appending  the  Latin  title  whenever  one  has 
been  adopted  ;  it  is  believed  that  this  will  facilitate  ready  reference 
to  any  formula.  As  it  is  very  desirable  to  secure  uniformity  in 
practice  throughout  the  United  States  in  the  use  of  unofficial  i)rep- 
arations,  the  IN'atioual  Formulary  has  been  added,  and  the  formuhis 
for  many  of  the  j) reparations  which  were  inserted  in  the  first  edition 
of  this  work  which  conflict  with  these  have  been  drop])ed.  The  Na- 
tional Formulary  prei)arations  are  distinguished  by  the  letters  ]S^.  F., 
and  the  original  number  of  the  preparation  in  the  Formulary  will  be 
found  before  the  title. 


Acetic  Acid,  Camphorated 

Camphor,  1  oz.  av. 

Acetic  Acid,  16  fl.  oz. 

Powder  the  Camphor  with  the  aid  of  alcohol, 
and  dissolve  it  in  the  Acetic  Acid. 

Aromatic  and  Antacid  Corrective  of  Indi- 
gestion 

(Dr.  J.  J.  Levick) 
Sodium  Bicarbonate,  80   .grains 

Compound  Tincture  of  Cardamom,       4    fi.  dr. 
Compound  Infusion  of  Gentian,  2i  fl.  oz. 

Peppermint  Water,  3    fl.  oz. 

Mi.x.     A  tablespoonful  as  required. 


Brassicon 

Camphor, 

20  grains 

Oil  of  Peppermint, 

1  fl.  dr. 

Volatile  Oil  of  Mustard, 

12  minims 

Ether, 

2  fl.  dr. 

Alcohol, 

6  fl.  dr. 

Spirit  of  Peppermint,  sufficient  to  color 
Mi.x.     Used  e.vternally  in  headache. 

Bromo-Chloralum 

Aluminum  Chloride,  1  oz.  troy 

Aluminum  Bromide,  240  grains 

Boiling  Water,  8  fl.  oz. 

Dissolve  by  heat  in  a  water  bath  ;  when  cool, 
filter  through  paper. 

Camphor,  Carbolated 


Camphor, 

Phenol, 

Alcohol, 

Mix. 


60  grains 
20  grains 
2  minims 


Camphor  Julep 

(Thomsouian  name) 

Camphor, 
Myrrh, 
Sugar, 
Water, 

30  grains 

105  grains 

60  grains 

2  fl.  oz. 

Caustic,  Iodine 

(Rifseberg's) 
Iodine,  1  oz.  troy 

Glycerin,  2  fl.  oz. 

Applied  every  second  day  with  a  brush.  As 
the  preparation  is  very  powerful,  its  effect 
must  be  watched. 

Caustic,  Painless 

(Esuiiirch's) 
Arsenic  Trio.xide,  2  grains 

Morphine  Sulphate,  2  grains 

Mild  Chloride  of  Mercury,  16  grains 

Powdered  Acacia,  96  grains 

Mix. 

Cerate  of  Extract  of  Cantharides 

Ceratu.m  Extract!  Canthauidis.    U.S.  1880 

By  measure 
Cantharides,   in   Xo.  fiO  powder,   ,'Ut 

parts,  or  6  oz.  av. 

Resin,  lt>  parts,  or  3  oz.  av. 

Yellow  Wa.x,  35  parts,  or  7  oz.  av. 

Lard,  35  parts,  or  7  oz.  av. 

Alcohol,  a  sufficient  quantity. 

Moisten  the  Canthnrides  with  18  parts  [or  4 
fl.  oz.]  of  Alcohol,  and  pack  tirmly  in  a  cylin- 
drical percolator;  then  gnidually  pour  on  .\l- 
cohol,  until  180  parts  [or  2J  pints]  of  ])orcolato 
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are  obtained,  or  until  the  Ciintharides  are  ex- 
haustetl.  Uistil  off  tlie  Alcoliol  by  means  of  a 
water  bath,  transl'er  the  resiiiue  to  a  tared  cap- 
sule and  evaporate  it,  on  a  water  bath,  until  it 
weighs  15  parts  [or  3  oz.  av.].  Add  to  this  the 
Kesin,  Wax,  and  Lard,  previously  melted  to- 
gether, and  keep  the  whole  at  a  temperature 
of  100°  C.  (212°  F.)  for  15  minutes.  Lastly, 
strain  the  mixture  through  muslin,  and  stir  it 
constantly  until  cool. 

Cerate  of  Lead,  Compound 

(J.  Parrisli,  Sr.) 
Cerate  of  Lead  Subaeetate,  240  grains 

Cerate,  2-10  grains 

Powdered  Opium,  60  grains 

Mild  Chloride  of  Mercury,  60  grain.s 

Mix.     Used  in  eruptions  of  a  local  character. 

Cerate,  Savine 

Ceratcm  Sabi.v.k.     U.  S.  1880 

By  mea.su  re 
Fluidextract  of  Savine,  25  parts,  or  5  oz.  av. 
Kesin  Cerate,  90  parts,  or  18  oz.  av. 

Melt  the  Resin  Cerate  by  means  of  a  water 
bath,  add  the  Fluidextract  of  Savine,  and  con- 
tinue the  heat  until  the  alcohol  has  evapo- 
rated ;  then  remove  the  heat,  and  stir  con- 
stantly until  cool. 

Cerate,  Soap 

Ceratum  Saponis.     U.  S.  1870 
Soap  Planter,  2    oz.  troy 

Yellow  Wax,  2J  oz.  troy 

Olive  Oil,  4    oz.  troy 

Melt  together  the  Plaster  and  Wax,  add  the 
Oil,  and,  after  continuing  the  heat  a  few  min- 
utes, stir  the  mixture  until  cool. 

Cerate  of  Zinc  Carbonate 

Precipitated  Zinc  Carbonate,  2  oz.  troy 

Ointment,  10  oz.  troy 

Mix  them  thoroughlj*. 

Chloroform,  Gelatinized 

Purified  Chloroform,  6  fl.  dr. 

White  of  Egg,  6  fl.  dr. 

Put  into  a  wide  mouth  two-ounce  vial,  shake 
it,  and  allow  it  to  stand  for  three  hours. 


Collodion  for  Corns 

( liezow'M) 
Salioylic  Acid, 
Extra<-t  of  Indian  Hemp, 
Collodion, 
Dissolve. 


45  grains 
H  grains 
6  fl.dr. 


Collodion,  Com,  Liebig's 

Salicylic  Acid,  5  grain!) 

Extract  of  Indian  Hemp,  'M)  grain.s 

Collodion,  5  fl.  dr. 

Mix  and  dissolve. 


Collodion,  Hemostatic 


Tannic  Acid, 
Benzoic  Acid, 
Phenol, 
Collodion, 

Mix  and  di.'Xolve. 


(  I'BVl-Hi'o) 


80    grain.s 

45    grains 

15H    minims 

3i  fl.  oz. 


Collodion,  lodinal 

(J.  T.  Shiun's) 
Iodine,  120  gr. 

Canada  Turpentine,  2  fl.  dr. 

Collodion,  8  fl.  oz. 

Dissolve  the  Iodine  and  Turpentine  in  the 
Collodion.  Used  as  a  substitute  for  Iodine 
Ointment. 

Colors  for  Show  Bottles 
Dark  Blue 

Copper  Nitrate,  4  oz.  av. 

Water,  16  pints 

Ammonia  Water,  a  suflicient  quantity 

Dissolve  the  Copper  salt,  add  Ammonia  as 
long  as  it  deepens  the  color  ;  filter. 


Dark  Qreen 

Copper  Sulphate, 
Potassium  Dichromate, 

8  oz.  av. 
60  grains 

Water, 

16  pints 

Mix  and  filter. 

Red 

Fuchsine, 
Acetic  Acid, 

20  grains 
2  fl.  oz. 

Water, 
Mix. 

8  pints 

Yellow 

Potassium  Dichromate, 

4  oz.  av. 

Nitric  Acid, 

4  fl.  oz. 

Water, 

Mix  and  filter. 

16  pints 

Confection,  Aromatic 

CoNFECTio  Aromatica.     U.  S.  1870 
Aromatic  Powder,  4  oz.  troy 

Clarified  Honey,  4  oz.  troy 

Rub  the  Aromatic  Powder  with  Clarified 
Honey  until  a  uniform  miuis  of  the  proper  con- 
sistence is  obtained. 

Confection  of  Black  Pepper 

(Ward's  Paste; 
Black  Pepper,  2  oz,  troy 

Powdered  Inula,  2  oz.  troy 

Powdered  Fennel,  6  oz.  troy 

Honey,  4  fl.  oz. 

Sugar,  4  oz.  troy 

Rub  the  dry  ingredients  together  into  a  very 
fine  powder,  and  keep  them  in  a  covered  ves- 
sel ;  hut,  whenever  the  confection  is  to  be 
used,  add  the  jjowder  gradually  to  the  Honey, 
and  beat  them  until  thoroughly  incorporated. 
Dose,  (10  to  12(1  j;raiii.-i  three  times  a  day. 

Confection,  Laxative 

Potassium  Bitartrate,  240  grains 

Powdered  .lalap,  240  grains 

Confection  of  Senna,  1  oz.  troy 

Make  into  a  mass,  u.sing  Syrup  of  Ginger  if 

too  hard.     I>ose,  a  piece  the  size  of  a  marble 
three  times  daily. 

Confection  of  Opium 

CoNKKCTto  (tni.   U.  S.  1S70 
0])ium,  in  finrjxtwder,  270  grains 

Aromatic  I'owdtir,  (!  oz.  troy 

Clnritied  Money,  14  oz.  troy 

Hub  the  (ipiuiii  with  the  Aromatic  Powder, 
then  adil  the  Money,  and  beat  the  whole  to- 
gether until  thoroughly  mixed. 
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Confection  of  Orange  Peel 

CONFKCTIO  AURANTII    COKTICIS.      U.  S.  1870 

Sweet  Orange  Peel,  recently  sepa- 
rated from  the  fruit  by  grating,        6  oz.  troy 
Bugar,  18  oz.  troy 

Beat  the  Orange  Peel  with  the  Sugar,  grad- 
ually added,  until  they  are  thoroughly  mixed. 


Confection  of  Rliubarb,  Compound 

(Chelsea  Pensiouer) 

Rhubarb,  120  grains 

Powdered  Guaiac,  60  grains 

Potassium  Bitartrate,  1  oz.  troy 

Sulphur,  2  oz.  troy 

Powdered  Nutmeg,  60  grains 

Honey,  10  fl.  oz. 
Make  into  a  confection. 


Conserve  of  Hollyhoclc 

( Tliuiiiuuuiun  Name) 

Poplar  Bark,  120  grains 

Bayberry,  120  grains 

Hydrastis,  120  grains 

Cloves,  120  grains 

Cinnamon,  120  grains 

Cypripedium,  120  grains 

Capsicum,  60  grains 

Oil  of  Pennyroyal,  1  S.  dr. 

Hollyhock  Flowers,  4  oz.  troy 

Pound,  and   form  into  balls  of  the  size  of 
small  marbles. 


Cordial,  Godfrey's 


Tincture  of  Opium, 
Potassium  Carbonate, 
Oil  of  Sassafras, 
Molasses  (sugar  house), 
Alcohol, 
Water, 


3fl.  oz. 
150  grains 
30  minims 
32  n.  oz. 
4  fl.  oz. 
52  n.  oz. 


Dissolve  the  Potassium  Carbonate  in  the 
Water,  add  the  Molasses,  and  heat  over  a  gen- 
tle fire  till  they  simmer ;  remove  the  scum 
which  rises,  and  add  the  Tincture  of  Opium, 
Alcohol,  and  Oil,  having  previously  mixed 
them  together. 


Cotton,  Boric  Acid 

Purified  Cotton  Wool,  sufficient 
Boric  Acid,  60  grains 

Water,  9  fl.  dr. 

Dissolve  the  Boric  Acid  in  the  Water  at  a 
temperature  of  60°  C.  (140°  F.)  ;  saturate  the 
Purified  Cotton  with  this  solution,  press  it,  dry 
it,  and  preserve  in  wide  mouth,  cork  stoppered 
viala. 

Cotton,  Iodized 

Iodine,  60    grains 

Purified  Cotton,  IJ  fl.  oz. 

Enclose  the  Iodine  in  filtering  paper,  and 
place  it  at  the  bottom  of  a  flask  with  a  wide 
mouth  ;  then  introduce  the  Cotton,  ami  close 
the  flask  by  covering  the  mouth.  Place  the 
flask  in  a  moderately  warm  place  until  the  Cot- 
ton appears  to  be  uniformly  colored  by  the 
Iodine. 


Cotton,  Iodoform 

Purified  Cotton,  360  grains 

Iodoform,  24  grains 

Ether,  2  fl.  dr. 

Alcohol,  4  fl.  dr. 

Glycerin,  2  fl.  dr. 

Dissolve  the  Iodoform  in  the  Ether  and  Alco- 
hol mixed,  add  the  Glycerin  to  this  solution, 
and  saturate  the  Cotton  with  this  Liquid.  Let 
it  dry  by  exposure  to  the  air. 

Cotton,  Salicylic  Acid 

Purified  Cotton,  600  grains 

Salicylic  Acid,  60  grains 

Alcohol,  10  fl.  dr. 

Glycerin,  6  minims 

Dissolve  the  Salicylic  Acid  in  the  Alcohol, 
add  the  Glycerin  to  this  solution,  and  saturate 
the  Cotton  with  the  li<iuid;  press  out  the  su- 
perfluous liquid,  and  dry. 

Cream  of  Camphor 

(Revised  formula  1909) 
Castile  Soap,  dry  and  grated,  120  grains 

Ammonium  Carbonate,  (frenh)  120  grains 

Powdered  Camphor,  120  grains 

Oil  of  Thyme,  1  fl.  dr. 

Oil  of  Turpentine,  2  fl,  oz. 

Tincture  of  Opium,  2  fl.  dr. 

Water,  a  sufficient  quantity  to  make     1  pint 

Dissolve  the  Soap  and  the  Ammonium  Car- 
bonate in  10  fl.  oz.  of  hot  Water  and  pour  in  a 
pint  bottle.  Dissolve  the  Camphor  in  the 
mixed  oils,  add  to  the  soap  solution,  shaking 
the  mixture.  Add  the  Tincture  of  Opium  and 
sufficient  Water  to  make  1  pint. 

Cream  for  Chilblains 

(Vance's) 
Ointment  of  Mercuric  Nitrate,  1  oz.  troy 

Camplior,  60  grains 

Oil  of  Turpentine,  2  fl.  dr. 

Olive  Oil,  4  fl.  dr. 

Mix  well.  To  be  applied  with  gentle  friction 
before  the  chilblains  break. 

Cream,  Chloral 

Ilydrated  Chloral,  300    grains 

Sugar,  IJ  oz.  troy 

Water,  15    fl.  dr. 

Dissolve  the  Hydrated  Chloral  in  the  Water, 
and  triturate  with  the  Sugar  in  a  mortar. 

Decoction  of  Barley 

Decoctum   IIordei.     U.  S.  1870 
Barley,  240  grainj 

Water,  sufficient 

Having  washeil  away  extraneous  matters 
which  adhere  to  the  Barley,  boil  it  with  2  fl. 
oz.  of  Water  for  a  short  time,  and  throw  away 
the  resulting  liquid  ;  then,  having  poured  on 
it  16  fl.  oz.  of  boiling  Water,  boil  down  to  8  fl. 
oz.,  and  strain. 

Decoction,  Zimmerman's 

Rhubarb,  .30  grains 

Potassium  Bitartrate,  240  grains 

Barley,  240  grain.-! 

Water,  16  fl.  oz. 

Boil  for  fifteen  or  twenty  minutes,  strain, 
and  add  enough  simple  syrup  or  sugar  to 
sweeten  the  decoction. 
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Draught,  Effervescing 

Potassium  Bicarbonate,  80  grains 

Water,  2  fl.  oz. 

Make  a  solution.  Take  a  tablespoonful  of 
lemon  juice  diluted  with  a  tablespoonful  of 
Water,  and  add  to  it  in  a  tumbler  a  tablespoon- 
ful of  this  solution,  then  drink  immediately. 


Drops,  Bateman'8  Pectoral 

Opium,  120    grains 

Catechu,  120    grains 

Camphor,  120    grains 

Oil  of  Anise,  30    minims 

Caramel,  IJ  fl.  oz. 

Diluted  Alcohol,  64    fl.  oz. 
Digest  for  ten  days. 

Drops,  Bishop  or  Cardinal 

(Tiuctura  Episcopalis) 

Orange  Peel,  720  grains 

Orange  Berries,  720  grains 

Cloves,  120  grains 

Cinnamon,  120  grains 

Water,  3  fl.  oz. 

Bitter  Almond  Water,  2  fl.  dr. 

Alcohol,  12  fl.  oz. 
Mix,  and  macerate  seven  days. 

Drops,  Red 

(Whitwith's) 

Oil  of  Thyme,  2  fl.  dr. 

Tincture  of  Myrrh,  1  fl.  oz. 

Tincture  of  Camphor,  1  fl.  dr. 

Compound  Tincture  of  Lavender,  1  fl.  oz. 

Alcohol,  4  fl.  oz. 
Dose,  25   drops   in   a  suitable  vehicle,  two, 
three,  or  four  times  a  day. 


Electuary,  Tamarind 

(Fuller's) 
Sugar,  300    grains 

Manna,  IJ  oz.  troy 

Tamarind,  210    grains 

Potassium  Bitartrate,  30    grains 

Powdered  Senna,  120    grains 

Boiling  Water,  3    fl.  oz. 

Dissolve  the  Sugar  and  Manna  in  the  Boiling 
Water,  and  filter,  then  add  the  other  ingre- 
dients. 

Elixir  of  Calisaya 

Quinine  Sulphate,  72  grains 

Cinchonine  Sulphate,  24  grains 

Quinidine  Sulphate,  20  grains 

Cinchrmidine  Sulphate,  12  grains 

Elixir  of  Orange,  128  fl.  oz. 

Caramel,  a  sufljcient  quantity  to  color 

Triturate  the  mixed  Sulphates  with  1  pint 
of  the  Elixir;  pour  the  mixture  into  a  glass 
6ask,  and  heat  in  a  water  bath  until  the  solu- 
tion is  effected;  while  still  hot,  add  the  re- 
mainder of  the  Klixir  and  Caramel ;  when  cold, 
filter. 

Elixir  of  Calisaya,  Ferrated 

Iron  ami  Ammonium  Citrate,  512  grains 

Elixir  of  Calisaya,  32  fl.  oi. 

Dissolve. 


Elixir  of  Chloroform 

(Dr.  Uartsburn'g  Chloroform  Paregoric) 
Chloroform,  IJ  fl.  oi. 

Tincture  of  Opium,  1)  fl.  oz. 

Spirit  of  Camphor,  IJ  fl.  oz. 

Aromatic  Spirit  of  Ammonia,  1^  fl.  oz. 

Oil  of  Cinnamon,  20    minims 

Brandy,  2    fl.  oz. 

Mix.     Dose,  }  fl.  dr.  or  less. 


Elixir  of  Chloroform 


fi  fl.  dr. 
10  minims 


Chloroform, 

Oil  of  Cinnamon, 

Tincture  of  Opium, 

Tincture  of  Camphor, 

Aromatic   Spirit    of    Ammonia, 

of  each,  6  fi.  dr. 

Brandy,  1  fl.  oz. 

Mix.     Dose,  half  a  teaspoonful. 

Elixir  Clauderi 

Potassium  Carbonate,  240  grains 

Aloes,  60  grains 

Guaiac,  60  grains 

Myrrh,  60  grains 

Safi'ron,  60  grains 

Rhubarb,  60  grains 

Water,  9  fl.  oz. 
Macerate  a  few  days,  and  decant.     Dose,  a 
tablespoonful. 

Elixir  of  Gentian  with  Chloride  of  Iron 

Compound  Fluidextract  of  Gentian,     4    fl.  dr. 
Tincture  of  Chloride  of  Iron  (taste- 
less). 
Elixir  of  Orange,  a  sufficient  quan- 
tity to  make  8    fl.  oz. 
Mix. 


2J  fl.  dr. 


Elixir  of  Orange    Simple  Elixir 

Elixir  Aurantii.     U.  S.  1880 


2i  fl.  dr. 
4    drachms 

25    oz.  av. 


Oil  of  Orange  Peel,  1  part,  or 

Cotton,  2  parts,  or 

Sugar,  in  coarse  powder,  100 

parts,  or 
Alcohol, 
Water,  each,  a  sufficient 

quantity, 

To  make  300  parts,  or  about  4  pints 
Mix  Alcohol  and  Water  in  the  proportion  of 
one  part  [or  1  pint]  of  Alcohol  to  3  parts  [or 
2J  pints]  of  M'ater.  Add  the  Oil  of  Orange  Peel 
to  the  Cotton,  in  i^mall  portions  at  a  time,  dis- 
tributing it  thoroughly  by  picking  the  Cotton 
apart  after  each  addition  ;  then  pack  tightly  in 
a  conical  percolator,  and  gradually  pour  on  the 
mixture  of  Alcohol  and  Water,  until  200  parts 

Sor  3i  pints]   of  filtered  liquid  are  obtained, 
n  this  liquid  dissolve  the  sugar  by  agitation, 
without  beat,  and  strain. 


Elixir  of  Paraldehyde 

Paraldehyde,  160  minims 

Alcohol,  14  fl.  dr. 

Tincture  of  Vanilla,  30  minima 

Water,  1  fl.  oz. 

Syrup,  1^  fl.  01. 
Dose,  1  to  2  teaspoon fuls. 
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Elixir,  Red 

Compound  Tincture  of  Cochineal,  (5  fl.  dr. 

Elixir  of  Orange,  24  fl.  oz. 

Mix. 

Elixir  of  Turkey  Com,  Compound 

Fluidextract  of  Corydalis,  4  fl.  dr. 

Fluidextract  of  Stillingia,  4  fl.  dr. 

Fluidextract  of  Prickly  Ash,  2  fl.  oz. 

Fluidextract  of  Iris,  6  fl.  oz. 

Potassium  Iodide,  180  grains 

Alcohol,  1  fl.  oz. 

Elixir  of  Orange,  5  fl.  oz. 

Mix  the  Elixir  and  Alcohol,  and  add  the 
Fluidextracts  ;  dissolve  the  Iodide  in  the  mix- 
ture, and  allow  it  to  stimd  twenty-four  hours, 
then  filter. 

Emulsion  of  Aspidium 

Fluidextract  of  Aspidium,  1  fl.  dr. 

Tincture  of  Quillaja,  30  minims 

Distilled  Water,  sufiicient  to  make      I  fl.  oz. 
Mix. 

Emulsion  of  Cod  Liver  Oil,  Pancreatic 

Cod  Liver  Oil,  3  fl.  oz. 

Powdered  Pancreatin,  60  grains 

Syrup,  1  fl.  oz. 

Digest  at  a  moderate  heat.  The  emulsion  i.s 
miscible  with  water,  and  may  be  given  in 
chocolate,  milk,  coff'ee,  or  both. 

Emulsion   of  Cod    Liver  Oil    with  Hypo- 
phosphite  of  Calcium 

Cod  Liver  Oil,  8  fl.  oz. 

Powdered  Acacia,  2  oz.  av. 

Calcium  Hypophosphite,  128  grains 

Water,  4  fl.  oz. 

Place  the  Powdered  Acacia  in  a  dry  mortar, 
add  the  Cod  Liver  Oil,  and  rub  until  smooth. 
Dissolve  the  Calcium  Hypophosphito  in  the 
Water,  and  add  all  at  once  to  the  above,  rubbing 
until  a  perfect  emul.-iion  is  formed;  then  add 
sufficient  Water  to  make  16  fl.  oz. 

Emulsion   of  Cod   Liver  Oil   with    Hypo- 
phosphite  of  Calcium  and  Sodium 

Calcium  Hypophosphito,  128  grains 

Sodium  Hypophosphite,  96  grains 

Powdered  Acacia,  2  oz.  av. 

Cod  Liver  Oil,  8  fl.  oz. 

Water,  4  fl.  oz. 

Place  the  Powdered  Acncin  in  a  dry  mortar, 
add  the  Cod  Liver  Oil,  and  rub  until  smooth. 
Dissolve  the  Hypophosphitcs  in  the  Water, 
and  add  all  at  once  to  the  above  mixture,  rub- 
bing until  a  perfect  emulsion  is  formed  ;  then 
add  sufficient  Water  to  make  16  fl.  oz. 

Emulsion  of  Cod    Liver  Oil  with  Lacto- 
phosphate  of  Calcium 

Calcium  Lactatf,  2.')6  grains 

Acacia,  2  oz.  av. 

Diluted  Phosphoric  Acid,  2  fl.  oz. 

Cod  Liver  Oil,  8  fl.  oz. 

Water,  2  fl.  oz. 

Place  the  Powdered  Acacia  in  a  dry  mortnr, 
add  the  Cod  Liver  Oil,  and  rub  until  smooth. 
Dissolve  the  ('alcium  Lactate  in  Acid  and 
Water,  and  add  nil  at  once  to  the  above  mix- 
ture, rubbing  until  a  perfect  emulsion  is 
formed ;  then  add  sufficient  Water  to  make 
16  fl.  oz. 


Emulsion  of   Cod    Liver  Oil  with    Phos- 
phate of  Calcium  and  Sodium 

Calcium  Phosphate,  256  grains 

Sodium  Phosphate,  64  grains 

Acacia,  2  oz.  av. 

Hydrochloric  Acid,  128  minims 

Cod  Liver  Oil,  8  fl.  oz. 

Water,  4  fl.  oz. 

Place  the  Powdered  Acacia  in  a  dry  mortar, 
add  the  Cod  Liver  Oil,  and  rub  until  smooth. 
Dissolve  the  Phosphates  in  the  Water  by  the 
aid  of  the  Acid,  and  add  ail  at  once  to  the 
above  mixture,  rubbing  until  a  perfect  emul- 
sion is  formed  ;  then  add  sufficient  Water  to 
make  16  fl.  oz. 

Emulsion   of    Cod    Liver    Oil    with    Wild 
Cherry  Bark 

Acacia,  2  oz.  av. 

Oil  of  Bitter  Almond,  8  minims 

Fluidextract  of  Wild  Cherry,  1  fl.  oz. 

Cod  Liver  Oil,  8  fl.  oz. 

Water,  3  fl.  oz. 

Place  the  Powdered  Acacia  in  a  dry  mortar, 
add  the  Cod  Liver  Oil,  and  rub  until  smooth. 
Mix  the  Fluidextract  with  the  Water,  and  add 
all  at  once  to  the  above  mixture  ;  then  add  the 
Oil  of  Bitter  Almond,  and,  lastly,  sufficient 
AVater  to  make  16  fl.  oz. 

Emulsion  of  Cubeb 

Oleoresin  of  Cubeb,  120  drops 

Yolk  of  Egg,  1 

Sugar,  120  grains 

Peppermint  Water,  3  fl.  oz. 

Triturate  the  Oleoresin  with  the  Sugar  and 
Yolk  of  Egg,  and  then  dilute  with  Peppermint 
Water.     Dose,  a  teaspoonful  four  times  a  day. 

Emulsion  of  Quaiac 

Guainc  (powdered),  12  grains 

Tincture  of  Quillaja,  ^  fl.  dr. 

Distilled  Water.  1  fl.  oz. 

Dissolve  the  (iuaiac  in  the  Tincture,  filter, 
and  then  mix  with  the  Water. 

Emulsion  of  Pumpkin  Seed 

Pumpkin  Seed  (fresh),  2  oz.  av. 

Powdered  Acacia,  60  grains 

Sugar,  240  grains 

Water,  4  fl.  oz. 

Blanch  the  seeds,  after  soaking  them  in  hot 
water,  beat  them  into  a  mai^s  with  the  Sugar, 
then  add  the  Acacia,  and  gradually  the  Water. 

Emulsion  of  Turpentine 

(.1.  W.  Forl*») 
Oil  of  Turpentine,  1  fl.  oz. 

Powdered  Acacia,  20  grains 

Water,  4  fl.  dr. 

Place  the  Oil  in  a  dry  bottle,  adil  the  Pow- 
dered Acacia,  shake  well,  and  mix  thoroughly 
with  the  Oil  ;  lastly,  add  the  Water,  and  shake 
the  whole  thoroughly. 


Emulsion  of  Turpentine 


Oil  of  Turpentine, 
Tincture  of  Quillaja, 
Distilled  Water, 
Mix. 


20  minimR 

20  minims 

1  fl.  oz. 
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Extract  of  Mezereum 

ExTiiACTfM  Mezekki.     U.  S.  1880 
Mezereum,  in  No.  30  powder, 

100  parts,  or  16  oz.  av. 

Alcohol,  a  sufficient  quantity 

M<ii--:ten  tlie  powder  with  40  part?  [or  6  fl. 
oz.]  of  Alcohol,  and  pack  it  firmly  in  a  cylin- 
drical percolator;  then  add  enough  Alcohol  to 
saturate  the  powder  and  leave  a  stratum  above 
it.  When  the  liquid  begin.s  to  drop  from  the 
percolator,  close  the  lower  orifice,  and,  having 
closely  covered  the  percolator,  macerate  for 
forty-eight  hour.-i.  Then  allow  the  percolation 
to  proceed,  gradually  adding  Alcohol,  until  1500 
parts  [or  'A  pint^]  of  tincture  are  obtained,  or 
the  .Mezereum  is  exhausted.  Reserve  the  tirst 
90  parts  [or  IZ  fl.  oz.]  of  the  percolate  ;  evapo- 
rate the  rcmain<ler,  at  a  temperature  not  ex- 
ceeding f)0°  C.  (122°  F.)  to  10  parts  [or  2  fl. 
oz.]  ;  mix  this  with  the  reserved  portion,  and 
evai)orate,  at  or  below  the  before  mentioned 
temperature,  in  a  porcelain  capsule,  on  a  water 
bath,  to  a  pilular  consistence. 

Eyewash  of  Sodium   Borate 

Sodium  Borate,  4  gr.ains 

Camphor  Water,  1  fl.  oz. 
Mix. 


Eye-Water 

(Thomas's) 


Zinc  Sulphate, 
Sodium  Chloride, 
Rose  Water, 
Mix. 


20  grains 

20  grains 

1  fl.  oz. 


Fluid,  Muller's 

Potassium  Dichromate,  200  grains 

Sodium  Sulphate,  80  grains 

Water,  16  fl.  oz. 

Fliydextract  of  Buchu,  Compound 

Oil  of  .Juniper,  12  minims 

Spirit  of  Nitrous  Ether,  .3  fl.  oz. 

Fluidextract  of  Cubcb,  3  fl.  oz. 

Fluidextract  of  Huchu,  10  fl.  oz. 

Dissolve  the  Oil  of  .luniper  in  the  Spirit  of 
Nitrou.s  Ether,  and  mix  with  the  Fluidcxtracts. 
Do  not  filter  ;  but  shake  well  before  dispensing. 

Fluidextract  of  Cornus 

EXTRACTIM  ColiNC  S  Fl.lllM  M.       r.  S.   1880 

Cornu.s,    in    No.    60    powder,    100 

grammes,  or  .50    oz.  nv. 

(llycerin,  2(1  grammes,  or  7i  M.  o/,. 

Diluli'd       Alcohol,     a     sufficient 

quantity, 

To    make    100    cubic    eenti- 
metcr.<i,  or  3  j)int8 

Mix  the  (Jlycerin  with  80  (im.  [or  41  fl.  oz.] 
of  Diluted  Al(!ohol.  Moisten  the  powder  with 
30  (Jm.  [or  15  fl.  oz.]  of  the  mixture,  and  |)ack 
it  firmly  in  a  (^ylindricnl  jirn-olator  ;  then  add 
enough  of  the  menstruum  to  .saturate  the 
powder  and  leave  a  stratum  above  if.  When 
the  liquid  begin.s  to  drop  from  the  ]>ercolafor, 
close  the  lower  orifice,  and,  having  closely  cov- 
ered the  |)ercolator,  macerate  for  forty-eight 
hours.  Then  allow  the  percolation  to  proceed, 
gradually  a<lding,   first,  the  remainder  of  the 


menstruum,  and  afterwards.  Diluted  Alcohol, 
until  the  Cornus  is  exhausted.  Reserve  the 
first  85  Cc.  [or  40  fl.  oz.]  of  the  percolate,  and 
evaporate  the  remainder  to  a  soft  extract ;  dis- 
solve this  in  the  reserved  portion,  and  add 
enough  Diluted  Alcohol  to  make  the  Fluidex- 
tract measure  100  Cc.  [or  3  pints]. 

Fluidextract  of  Lactucarium 

ExTRACTUM  Lactucarm  Flvidum.  U.  S.  1880 
Lactucarium,  in  coarse  pieces,  100 

(Jm.,  or  12J  oz.  av. 

Ether,  100  Gm.,  or  1    pint 

Alcohol, 
Water,  each,  a  sufficient  quantity. 

To  make  100  Cc,  or  12  fl.  oz. 

Add  the  Liictucarium  to  the  Ether  contained 
in  a  tared  flask  having  the  capacity  of  600  Cc. 
[or  about  4i  pints],  and  let  it  macerate  for 
twenty-four  hours  ;  then  add  300  Gm.  [or  2J 
pints]  of  Water,  and  shake  the  mixture  well. 
Fit  a  bent  glass  tube  into  the  neck  of  the  flask, 
and,  having  immersed  the  flask  in  hot  water, 
recover  the  Ether  by  distillation.  When  all 
the  Ether  has  distilled  over,  remove  the  tube, 
and,  after  thoroughly  shaking  the  contents  of 
the  flask,  continue  the  heat  for  half  an  hour. 
Let  the  mixture  cool,  add  100  Gm.  [or  14i 
fl.  oz.]  of  Alcohol,  and  enough  Water  to  make 
the  whole  mixture  weigh  500  Om.  [or  64  oz. 
av.];  after  maceration  for  twenty-four  hours, 
with  occasional  agitation,  express  and  filter  the 
liquid.  Return  the  dregs  to  the  flask  and 
macerate  them  with  200  (im.  [or  28  fl.  oz.]  of  a 
mixture  of  Alcohol  and  Water  made  in  the  pro- 
portion of  1  part  [or  8  fl.  oz.]  of  Alcohol  to  3 
parts  [or  20  fl.  oz.]  of  Water  ;  repeat  the  mac- 
eration two  or  three  times,  successively,  with 
fresh  portions  of  the  mixture,  until  the  dregs 
are  tasteless,  or  nearly  so.  Mix,  and  filter  the 
liquids  thus  obtained,  and  concentrate  them, 
by  means  of  a  water  bath  (the  first  expressed 
liquid  by  itself),  until  flic  combined  weight  of 
tlic  liquids  is  60  Gm.  [or  7i  oz.  av.];  mix  the 
liquids,  add  40  (im.  [or  6  fl.  oz.]  of  Alcohol, 
and  let  the  mixture  cool  in  the  evaporating 
vessel,  stirring  the  mixture  frequently,  and 
during  the  intervals  keeping  the  vessel  well 
covered.  When  cool,  a<l(l  enough  Alcohol  to 
make  the  mixture  weigh  100  (im.  [or  12J  oz. 
av.],  transfer  the  liquid  to  a  flask,  and  add 
enough  Water  to  make  the  mixture  measure 
100  Cc.  [or  12  fl.  oz.],  using  the  Water  .«o  re- 
(|uired  to  rinse  the  eva])orating  ves.scl.  Shako 
the  mixture  occasionally,  during  several  hours 
(and  frequently,  if  a  i)ort\on  of  the  precipitate 
is  found  to  be  tenacious),  and,  when  a  uniform 
mixture  results,  set  if  a.^ide  for  twenty-four 
hours,  so  that  any  preciiiifate  formeil  may  sub- 
side. Decant  the  clear  li(|uiil.  transfer  the  pre- 
cipitate fii  a  filter,  and.  iifter  thoroughly  drain- 
ing it  into  the  decanted  lii|uid,  wa.«h  it  with  a 
mixture  of  Alcidiol  and  Wafer  miide  in  the  i)ro- 
portion  of  3  parts  [or  10  fl.  dr.]  of  Alcohol  to  4 
])nrts  [or  II  fl.  dr.]  of  Wafer,  until  the  wa.sh- 
ings  jiass  fiisfeless.  Concenfrafe  the  wa.shings, 
by  evnporafion,  to  a  syrupy  consistence,  mix 
with  the  decaiifecl  liquid,  and  n<ld  enough  of 
the  la.sf-namecl  mixfure  of  Alcohol  and  Wafer 
to  make  the  whole  measure  100  Cc.  [or  12  fl. 
oz.].  Lastly,  after  twenty-four  hours,  having 
meanwhile  shaken  the  fluidextract  occanion' 
ally,  filter  it  through  paper. 


FORiMULAKY   OF   UNOFFICIAL  PREPARATIONS 


1285 


Qargle  of  Alum 


Alum, 
Honey, 

Infusion  of  Flaxseed, 
Make  a  gargle. 


120  grains 
1  rt.  oz. 
3  ti.  oz. 


Qauze,  Corrosive  Sublimate 

Corrosive  Chloride  of  Mercury,  2  grains 

Glycerin,  50  miuiuis 

Water,  1  fl.  oz. 

Immerse  bleached  absorbent  uitislin  in  this 
solution  for  about  twelve  hours  ;  then  wring  it 
out,  and  allow  it  to  dry  as  far  as  the  Glycerin 
will  permit. 

Gauze,  Eucalyptus 

(Lister'H) 
Oil  of  Eucalyptus,  60  minims 

Damar,  180  grains 

Paraffin,  180  grains 

The  Damar  and  Paraffin  are  melted,  the  Oil 
is  added,  and  the  mixture  sprinkled  or  squirted 
over  the  muslin  laid  together  in  folds.  It  is 
then  placed  in  an  air  tight  heating  apparatus, 
compressed  by  weights,  and  e.xposed  to  a  dry 
heat.  The  hnished  gauze  contains  10  to  11 
percent,  of  mixture. 

Qlycerin,  Iodized 

Iodized  Oil  of  Bitter  Almond,  1  fl.  dr. 

Glycerin,  '         7  fl.  dr. 

Mix.  See  Iodized  Oil  of  Bitter  Almond, 
page  1291. 

Qlycerite  of  Birch  Tar 

Birch  Tar,  1  oz.  troy 

Qlycerin,  8  11.  oz. 

Dilute  the  Glycerin  with  one-fifth  of  its  vol- 
ume of  water,  and  mix. 

Qlycerite  of  Borax 

Qlyceritum  SODII  BOKATIS.      U.S.   1870 
Sodium  Borate,  2  oz.  troy 

Glycerin,  8  fl.  oz. 

Rub  them  together  in  a  mortar  until  the 
Sodium  Borate  is  dissolved. 


Qlycerite  of  Carbolic  Acid 

Gi.YCEUiTUM  Acini  Caubolk'!.     U.S.  1870 
Carbolic  Acid.  2  oz.  troy 

Glycerin,  8  H.  oz. 

Rub  them  *  4  iher  <n  a  mortar  until  the 
Carbolic  Acid  is  ^■3i">lved. 

Qlycerite  c    Qadic  Acid 

Glycehitim    Acidi    j  m.mci.     U.S.  1870 
Gallic  Acid,  2  oz.  troy 

Glycerin,  8  fl.  oz. 

Rub  them  together  in  1?  iimrtar,  then  trans- 
fer to  a  gla-is  or  porcclair.  cajisule,  and  heat 
gently  until  the  Acid  is  dissolved. 

Qlycerole  of  Bismuth  Nitrate 

Bismuth  Nitrate  (Cryst),  120  grains 

Glycerin,  I  fl.  oz. 

Dissolve  the  Bismuth  Nitrate  in  the  (ilycortn, 
without  heat. 


Qlycerole  of  Chloral  and  Camphor 

((.'.  I'avfHi; 
Camphor  (in  powder),  75  grains 

Hydrated  Chloral,  00  grains 

Oil  of  .Juniper,  .'iO  minims 

(Jlycerin,  4  fl.  dr. 

Alcohol,  6  fl.  dr. 

Mix  in  a  vial,  and  expose  to  a  gentle  heat 
(not  over  40°  C.  =  104°  F.)  until  solution  haa 
been  ert'ected.  Let  cool,  and  keep  the  vial 
well  stoppereil. 


Qlycerole  of  Lead  Subacetate 

(Dr.  ItitliiuiiiiiM  Siiwin-; 
Lead  Acetate,  1  oz.  troy 

Lead  Oxide,  3.30  grains 

(ilycerin,  4  fl.  oz. 

Mix,  and  expose  for  some  time  to  a  tem- 
perature of  176.0°  C.  (350°  F.).  Filter  through 
paper  in  a  hot  water  funnel. 


Haemostatic,  Pavesi's 


Sulphocarbolic  Acid, 
Benzoic  Acid, 
Tannic  Aci<l, 
Alcohol, 
(ilycerin, 
Rose  Water, 


3  fl.  dr. 
37  grains 
37  grains 

3  fl.  dr. 

3  fl.  dr. 

3  fl.  oz. 


The  Sulphocarbolic  Acid  is  prepared  by 
mixing  1  part  Sulphuric  Acid  and  i  part 
Phenol  and  heating  for  a  few  minutes  on  a 
water  bath  ;  the  Benzoic  Acid  is  dissolved  in 
tlie  Alcohol  and  (ilycerin,  the  Tannic  Acid  in 
the  Water,  and  both  mixed. 

Honey  of  Borate  of  Sodium 

Mel  Sodii  Bokatis.     U.S.  1870 
Borate  of  Sodium,  in  fine  powder,     60  grains 
Clarified  Honey,  1  oz.  troy 

Mi.x  them. 


Infusion  of  Brayera 

Infusum  Brayek^.     U.  S.  1880 
Brayera,  in  No.  20  powder,  6 

parts,  or  1  oz.  av. 

Boiling  Water,  100  parts,  or  1  pint 

Pour  the  Boiling  Water  upon  the  Brayera, 
and  let  it  macerate  in  a  covered  vessel  until 
cool.  This  infusion  should  be  dispensed  with- 
out straining. 

infusion  of  Catcchti,  Compound 

Infiisim  CatE(  hi    CoMiosm  m.     I'.S.   1870 
Catechu,  in  fine  powder,  240  grains 

Cinnamon,  in  moderately  fine 

])owder,  fiO  grains 

B.iiling  Water,  1(5  fl.  oz. 

Macerate  in  a  covered  vessel,  and  strain. 

Infusion  of  Flaxseed,  Compound 

Inki'si'm   Lisi  CiiMi-osiTi  «.     U.S.  1870 
Flaxseed,  i  oz.  troy 

(ilvrvrrhiza  (bruised),  120    grains 

Boiling  Water,  K!     ti.  oz. 

Macerate  for  two  hours  in  a  covered  vessel, 
and  strain. 
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Infusion  of  Myrrh,  Compound 

Myrrh,  23  grains 

Aloc-<,  23  grains 

Saffron,  23  grains 

Potassium  Carbonate,  15  grains 

Powdered  Extract  of  Glj'cyrrhiza,      120  grains 
Water,  6  tl.  oz. 

Compound  Tincture  of  Cardamom,         2  fl.  oz. 
Boil  slowly  to  4  fl.  oz.,  strain,  and  add  the 
Compound  Tincture  of  Cardamom. 

Infusion  of  Tar    Tar  Water 

Infusum  Picis  Liquids.     U.  S.  1870 
Tar,  4  oz.  troy 

Water,  16  fl.  oz. 

Mix  them,  and  shake  the  mi.\ture  fre- 
quentlj'  during  twenty-four  hours  ;  then  pour 
off  the  infusion,  and  filter  through  paper. 

Inlialation,  Bromine 

(Xettulitzky's) 
Bromine,  16  grains 

Potassium  Bromide,  16  grains 

Distilled  Water,  7  fl.  oz. 

Dissolve.  To  be  poured,  a  small  quantity  at 
a  time,  upon  a  sponge  or  lint  for  inhalation  in 
croup. 


Inlialation,  Thymol 


(Warreu) 


Thymol, 
Sodium  Borate, 
Glycerin, 
Camphor  Water, 
Tar  Water, 


8  grains 

300  grains 

10  fl.  dr. 

2J  fl.  oz. 

7  fl.  oz. 


Mix.     To  be  used  as  an  inhalation  by  means 
of  an  atomizer. 


Injection  for  Gonorrhoea 

Zinc  Sulphate,  15  grains 

Lead  Acetate,  30  grains 

Extract  of  Opium,  5  grains 

Tannin,  2  grains 

Rose  Water,  3  fl.  oz. 

Mix,  and  dispense  without  filtering. 

Iodine,  Camphorated  Chloro-tannate  of 

Hydrated  Chloral,  60  grains 

Iodine,  30  grains 

Oil  of  Camphor,  6  fl.  dr. 

Tannic  Acid,  sufficient 

Dissolve,  and  add  sufficient  Tannic  Acid  to 
bring  the  mixture  tto  the  consistence  of  thick 
syrup. 

Iodine,  Carbolate  of 

(Dr.  Hult/.'H  furmulu) 
Phenol  (Cry St.),  CO  grains 

Alcohol,  1  fl.  dr. 

Tincture  of  Iodine,  4  fl.  dr. 

Water,  5  fl.  dr. 

Mix. 

Iodoform,  Carbolized 
Iodoform,  150  grains 

Phenol,  1  minim 

Oil  of  Peppermint,  2  minims 

Mix  the  Iodoform  and  Phenol  by  trituration, 
and  then  add  the  voliitilo  oil. 


Lemonade  Iron 

(Goodell's) 

Tincture  of  Chloride  of  Iron,  2  fl.  dr. 

Diluted  Phosphoric  Acid,  6  fl.  dr. 

Spirit  of  Lemon,  2  fl.  dr. 

Syrup,  sufiicient  to  make  6  fl.  oz. 
Mix.    A  dessertspoonful  in  water  after  meals. 


Liniment  of  Aconite 

LiNIMENTUM    ACONITI.     U.  S.  1870 

Aconite,  in  fine  powder,  8  oz.  troy 

Glycerin,  1  fl.  oz. 

Alcohol,  a  sufiicient  quantity 

Moisten  the  powder  with  4  fl.  oz.  of  Alcohol, 
and  let  it  macerate  for  twenty-four  hours,  then 
pack  in  a  conical  percolator,  and  gradually 
pour  Alcohol  upon  it  until  2  pints  of  tincture 
have  been  obtained.  Distil  off  a  pint  and  a 
half  of  Alcohol,  and  evaporate  the  remainder 
until  it  measures  7  fl.  oz.  ;  to  this  add  the 
Glycerin,  and  mix  them  thoroughly. 


Liniment,  Arnica 

Arnica  Flowers,  2  oz.  av. 

Glycerin,  8  fl.  oz. 

Digest  at  a  moderate  temperature  on  a  water 
bath,  express,  and  strain. 

Liniment,  Cantharides 

LlMMENTUM   Cantharidis.   U.S.  1880 

Cantharides,  in  No.  60  powder,  16 

parts,  or  1  oz.  av. 

Oil  of  Turpentine,  a  sufficient  quan- 
tity, or  8  fl.  oz. 


To  make  100  parts,  or  J'pint 

Digest  the  Cantharides  with  100  parts  [or  J 
pint]  of  Oil  of  Turpentine,  in  a  closed  vessel, 
by  means  of  a  water  bath,  for  3  hours  ;  then 
strain  and  add  enough  Oil  of  Turpentine 
through  the  strainer  to  make  the  Liniment 
weigh  100  parts  [or  measure  J  pint]. 


Liniment,  Croup 

Camphor, 
Oil  of  Turpentine, 
Make  a  solution. 


320  grains 
2  fl.  oz. 


Liniment,  Fever 

(Saint  Burtheleuiy's) 

Oil  of  Turpentine,  U  fl.  dr. 

Tincture  of  Opium,  80  minims 

(Camphor,  50  grains 
Olive  Oil,  2  fl.  oz. 

Mix.     Apply  for  six  minutes  every  six  hours 
to  the  whole  spine. 

Liniment  of  Hypericum 

Hki)  Oil 
Flowers  of  Hypericum  (fresb),  8  oz.  troy 

Olive    Oil,    a   sufiicient    quantity 
to  cover  the  flowers 
Macerate  in  the  sun  for  fourteen  days,  ex- 
press, and  strain. 
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Liniment  of  Iodide  of  Potassium 

Soap,  420  grains 

Potassium  Iodide,  360  grains 

Oil  of  Lavender,  15  minims 

Alcohol,  4  fl.  oz. 

Water,  6  fl.  dr. 

Dissolve  the  Soap  in  the  Alcohol  by  means 
of  a  gentle  heat,  and  filter  it  if  it  is  not  per- 
fectly transparent ;  then  add  the  Oil  and  the 
Potassium  Iodide  dissolved  in  the  Water  ;  mix, 
and  bottle  it  while  warm. 


Liniment  of  Iodoform 

Iodoform,  80  grains 

Camphor,  80  grains 

Oil  of  Sassafras,  1  fl.  dr. 

Expressed  Oil  of  Almond,  4  fl.  oz. 

Powder  the  Iodoform  and  Camphor,  intro- 
duce into  a  dry  vial,  add  the  Oils,  and  heat  in 
a  water  bath,  shaking  frequently  until  dis- 
solved. 

Liniment  of  Mercury 

Liniment  of  Camphor,  1  fl.  oz. 

Tincture  of  Quillaja,  .3  fl.  oz. 

Stronger  Ammonia  Water,  160  minims 

Water,  140  minims 

Mercurial  Ointment,  1  oz.  troy 
Mix. 

Liniment  of  Subacetate  of  Lead 

LiNiMENTUM   Plumbi  Subacetatis.   U.  S.  1880 
Solution  of  Subacetate  of  Lead,  40 

parts,  or  2  oz.  ar. 

Cotton  Seed  Oil,  60  parts,  or  3  oz.  av. 


To  make  100  parts,  or 
Mix  them. 


5  oz.  av. 


Liniment  of  Stillingia 

Oil  of  Stillingia,  1  fl.  oz. 

Oil  of  Cajuput,  4  fl.  dr. 

Oil  of  Lobelia,  2  fl.  dr. 

Alcohol,  2  fl.  oz. 

Mix.  Used  as  a  local  application  in  croup, 
and  as  a  cough  medicine,  in  doses  of  1  drop  on 
a  lump  of  sugar. 

Lobelia,  Brown 

The  Thomsonian  name  for  the  seed. 

Lobelia,  Qreen 

The  Thomsonian  name  for  the  herb. 

Lotion,  Calamine 

(Dr.  Tilbury  Fox's) 
Levigated  Calamine,  40  grains 

Zinc  Oxide,  20  grains 

Glycerin,  20  minims 

Rose  Water,  1  fl.  oz. 

Mix. 

Lotion,  Qreen  Soap 

(Hebra'g) 
Green  Soap,  240  grains 

Oil  of  Lavender,  15  minims 

Boiling  Water,  8  fl.  oz. 

Mix. 


Lotion,  Palmer's 

Corrosive  Chloride  of  Mercury,  4  grains 

Alum,  6  grains 

Water,  8  fl.  oz. 

Dissolve.     For  external  use. 


Lotion  for  Sore  Nipples 

(Dr.  .\tlee'B) 
Sodium  Borate,  60  grains 

Acacia,  120  grains 

Tincture  of  Myrrh,  2  fl.  dr. 

Rose  Water,  2  fl.  oz. 

Dissolve  the  Borate  in  the  Rose  Water ; 
make  a  thick  mucilage  with  the  Acacia,  and 
emulsify  the  Tincture  of  Myrrh;  then  add 
the  rest  of  the  solution. 


Lotion  for  Sore  Nipples 

(Dr.  Thomas's) 
Alum,  1  oz.  troy 

Tincture  of  Galls,  1  fl.  oz. 

Triturate   together,    and    dispense    without 
straining  or  filtering. 


Lozenges,  Ammonia 

(Dr.  Jackson's) 
Ammonium  Chloride,  90  grains 

Morphine  Hydrochloride,  3  grains 

Powdered  Elm,  360  grains 

Powdered  Acacia,  420  grains 

Powdered  Sugar,  420  grains 

Powdered    Extract  of    Glycyr- 

rhiza,  420  grains 

Oil  of  Sassafras,  4  minims 

Tincture  of  Tolu,  3  fl.  dr. 

To  be  made  with  syrup  into  180  lozenges,  or 
into  lozenges  of  10  grains  each,  containing  J 
grain  of  Ammonium  Chloride  and  ^  grain  of 
Morphine  Hydrochloride. 


Lozenges,  Cough 

(Keating'g) 

Lactucarium,  120  grains 

Ipecac,  60  grains 

Squill,  45  grains 

Extract  of  Glycyrrhiza,  120  grains 

Sugar,  2  oz.  troy 
Mix.     Make  into  a  mass  with  Tragacanth 

and    Mucilage,  and  divide  into  20-grain   loz- 
enges. 

Lozenges,  Pectoral 

(Dr.  Jackson's) 
Powdered  Ipecac,  b    grains 

Sulphurated  Antimony,  24  grains 

Morphine  Hydrochloride,  3    grains 

Powdered  Acacia,  330    grains 

Powdered  Sugar,  330    grains 

Powdered  Extract  of  Glycyr- 
rhiza, 330  grains 
Oil  of  Sassafras,  2  minini.^ 
Tincture  of  Tolu,  2  minims 
To  be  made  into  a  stiff  mass  with  Simple 
Syrup,  and  divided  into  100  lozenges,  or  into 
lozenges  of  10  grains  each.  Each  lozenge  con- 
tains ^  grain  of  Ipecac,  ^  grain  of  .\nti- 
mony,  A  grain  of  Morphine.  One  every  three 
or  fgur  nours. 
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Mixture,  Acetone 

(Dr.  \V.  L.  Atlee) 

Acetone,  1  fl.  dr. 

Cnniphoratcil  TiiU'tiire  of  Opium,  1  fl.  oz. 

Wine  of  Antimony,  1  fl.  oz. 

Wine  of  Tar,  2  fl.  oz. 
Mix.     Dose,  a  teaspoonful. 

Mixture,  Alcoholic 

(^Gnliler's) 
Alcohol  (85  percent.), 
Water, 

Syrup  of  Orange,  of  each,  2  fl.  oz. 

A  tablespoonful  to  be  given  every  two  hours. 


Mixture,  Alkaline  Copaiba 

Copaiba,  4  fl.  ilr. 

Acacia,  240  grains 

Sugar,  240  grains 

Solution  of  Potassium  Hydroxide,         4  fl.  dr. 
Spearmint  Water,  a  sufficient  quan- 
tity to  make  8  fl.  oz. 
Mi.x   the    Copaiba  and    Solution   of    Potas- 
iium  Hydroxide  ;  add  the  Water,  and  triturate 
with  the  Acacia  and  Sug.ar. 


Mixture,  Antimonial  and  Saline 

(I'rof.  Gross's) 
Antimony  and  Potassium  Tar- 
trate, 2J  grains 
Magnesium  Sulphate,                           2    oz.  troy 
Morphine  Sulphate,  ^\  grains 
Aromatic  Sulphuric  Acid,                  30    minims 
Tincture  of  Veratrum  Viride,           90    minims 
Syrup  of  (ringer,                                    2    fl.  oz. 
Distilled  Water,                                   10    fl.  oz. 

Mix.  Average  dose,  a  tablespoonful  ;  to  be 
diminisheil  in  case  of  vomiting  or  much 
nausea. 

Mixture,  Antidiphtheritic 

(Warrt'iiV) 

Thymol,  4  grains 

Potassium  Chlorate,  75  grains 

Quinine  Sulphate,  45  grains 

Hydrochloric  Acid,  15  minims 

ttlycerin,  2  fl.  oz. 

Brandy,  9  fl.  oz. 

Dose,  a  teaspoonful  every  hour  for  children 
between  two  and  live  years. 


Mixture,  Antispasmodic 

(Sydenham's) 
Tincture  of  Valerian,  5    fl.  dr. 

Compound  Spirit  of  Ether,  I     fl.  dr. 

Tincture  of  (!a»tor,  10    fl.  dr. 

Fennel  Water,  12i  fl.  oz. 

Mix.     Dose,  a  tablespoonful  every  throe  or 
four  hours. 


Mixture  of  Apium,  Compound 

(Dr.  \V.  A.  Hiimnioiid'H) 

Fluidextrnct  of  Krythroxylon  2  fl.  oz. 

Fluidexfract  of  Vii)urnum,  1  fl.  oz. 

Flnidextract  of  Celery,  1  fl.  oz. 

Mix. 


Mixture,  Asthma 

(Fothergill's) 

Ammonium  Iodide,  120  grains 

Ammonium  Bromide,  180  grains 

Syrup  of  Tolu,  3  fl.  oz. 

Tincture  of  Lobelia,  5  fl.  oz. 
Mix.     Teaspoonful  every  one,  two,  three,  or 
four  hours. 


grains 
grains 
fl.  dr. 


Mixture,  Benzoated  Alkaline 

(Dr.  Ellwood  Wilson) 
Potassium  Bicarbonate,  90 

Benzoic  Acid,  30 

Syrup  of  Orange,  4 

Water,  2i  fl.  oz. 

Rub  the  solids  with  4  fl.  dr.  of  Water  until 
eff"ervescence  ceases,  then  add  the  rest  of  the 
Water,  filter,  and  add  the  Syrup.  Dose,  a 
tablespoonful  three  times  a  day  after  meals. 

Mixture,  Brandy 

Yolk  of  Eggs,  2 

Sugar,  240  grains 

Oil  of  Cinnamon,  2  minims 

Cinnamon  Water,  4  fl.  oz. 

Brandy,  4  fl.  oz. 

Mix.  Dose,  a  tablespoonful  as  occasion  may 
require. 


Mixture,  Brown-Sequard's 

Sodium  Bromide, 
Pota,ssium  Bromide, 
Ammonium  Bromide, 
Potassium  Iodide, 
Ammonium  Iodide, 
Ammonium  Carbonate, 
Tincture  of  Calumba, 
Water,  suflScient  to  make 

Mix.      Adult   dose,  li   teai 
each  meal,  and  3  teaspoonfuls 


Anti-Epileptic 

ISO    grains 

180    grains 

180    grains 

90    grains 

90    grains 

60    grains 

IJ  fl-  oz. 

8    fl.  oz. 

spoonfuls    before 

at  bedtime. 


Mixture,  subcarbonate  Bismuth 

Bismuth  Subcarbonate,  120  grains 

Cinnamon  AV'^atcr,  2  (1.  oz. 

Syrup  of  Acacia,  2  fl.  oz. 

Mi.x   them.      A   teaspoonful   for  infants   in 
cholera  infantum. 


Mixture,  Carbonate  of  Ammonium 

Carbonate  of  Ammonium, 

Powdered  Acacia, 

Sugar, 

Aromatic  Spirit  of  Ammonia, 

Compound  Tincture  of  Cardamom, 

Water, 

Mix.     A  tablespoonful   every  two   or   three 
hours. 

Mixture,  Chalk 

(Jtioliard's) 

Precipitated  Calcium  Carbonate,  1  oz.  troy 

Sugar,  1  oz.  troy 

Tincture  of  Opium,  1  fl.  dr. 

Spirit  of  Cinnamon,  l.Sininime 

Compound  Tincture  of  Lavender,  1  fl.  oz. 

Tincture  of  Kino,  1  fl.  oz. 

Water,  3  fl.  o«. 
Mix. 


90 

grains 

90 

grains 

90 

grains 

2 

fl.  dr. 

2 

fl.  dr. 

3i  fl.  oz. 
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Mixture,  Charcoal  and  Blue  Mass 

Sodium  Biciirbonate,  30  grains 

Charcoal,  60  grains 

Mass  of  Mercury,  8  grains 

Aromatic  Syrup  of  Rhubarb,  2  fl.  oz. 

Water,  2  fl.  oz. 

Triturate  together  into  a  uniform  mixture. 
Dose,  a  tablespoonful. 

Mixture,  Copaiba 

(Chapman's  original  lorumla) 

Copaiba,  1  fl.  oz. 

Powdered  Acacia,  120  grains 

Sugar,  60  grains 

Spirit  of  Nitrous  Ether,  1  fl.  oz. 

Compound  Tincture  of  Lavender,  2  fl.  dr. 

Tincture  of  (^jiiuni,  2  fl.  dr. 

Distilled  Water,  6  tt.  oz. 

Mix. 
day. 


Dose,  a   table.'^poonful   three  times  a 


Mixture,  Cough 

(I'rof.  I'ancoast) 
Wild  Cherry  Bark,  240  grains 

Senega,  240  grains 

Ipecac,  120  grains 

Extract  of  Conium,  15  grains 

Compound  Tincture  of  Cardamom,        1  fl.  oz. 
Compound  Spirit  of  Juniper,  1  fl.  oz. 

Water,  sufficient  to  make  10  fl.  oz. 

Percolate  the  solid  ingredients  with  sufficient 
Water  to  make  8  fl.  oz.,  then  add  the  other  in- 
gredients. Two  teaspoonfuls  in  water  consti- 
tute the  usual  dose  to  relieve  cough. 

Mixture,  Cubeb 

(Dr.  .1.  Will.  White's) 
Oleoresin  of  Cubeb,  4  fl.  dr. 

Potassium  Bromide,  1  oz.  troy 

Syrup  of  AcJicia,  2  fl.  oz. 

Oil  of  Sassafras,  10  minims 

Water,  sufficient  to  make  6  fl.  oz. 

Mix. 

Mixture,  Diarrhcea 

(Dr.  Wm.  Gould) 
Compound  Tincture  of  Rhubarb,  1  fl.  oz. 

Tincture  of  Opium,  4  H.  dr. 

Spirit  of  Camphor,  2  fl.  dr. 

Ammonia  Water,  1  fl.  dr. 

Oil  of  Peppermint,  30  minims 

Mix.  Dose,  a  teaspoonful  in  hot,  sweetened 
water.  Repeat  as  often  as  necessary  till  re- 
lieved. 

Mixture,  Diarrhoea 

(Squil.l)'.'i) 
Tincture  of  Opium,  1  fl.  oz. 

Tincture  of  Capsicum,  1  fl.  oz. 

Spirit  of  Camphor,  1  fl.  oz. 

Purified  Chloroform,  3fl.dr. 

Alcohol,  sufficient  to  make  5  fl.  oz. 

Mix.     Dose,  from  30  to  60  minims. 


Mixture,  Diphtheria 

(Dr.  Hcrgcrou'e) 

Copaiba,  20  minims 

Syrup  of  Orange,  4  fl.  dr. 

Peppermint  Wafer,  3  fl.  dr. 

Alcohol,  6  fl.  oz. 


60    grains 

li  oz.  troy 

30    minims 

1    fl.oz. 

4    fl.  dr. 

8    fl.  oz. 

oz.  of  Water 

f  Lavender ; 

and,  having 

ingredienU-, 


30  grains 

22  grains 

195  grains 

3  fl.  oz. 

16  fl.  oz. 


Mix.  Dose,  a  tablespoonful  every  two  hours, 
in  non-infectious  diphtheria,  to  aid  the  disap- 
pearance of  the  false  membrane. 

Mixture  of  Qentian  and  Iron 

(iMeigrt's) 
Iron  and  Ammonium  Citrate, 
Sugar, 

Fluidextract  of  Gentian, 
Compound  Tincture  of  Lavender, 
Alcohol, 
Water,  sufficient  to  make 

Mi.x  the  Fluidextract  with  1  fl. 
and  add  the  Compound  Tincture  o 
treat  this  with  ferric  hydroxide, 
filtered  it,  mix  with  the  other 
and  filter. 

Mixture,  Qout 

(Laville's) 
Quinine  Sulphate, 
Cinchonine  Sulphate, 
Extract  of  Colocynth, 
Diluted  Alcohol, 
Red  Wine,  sufficient  to  make 
Mix. 

Mixture,  Qout 

(Scudamore's) 
Magnesium  Sulphate,  240  grains 

Magnesium  Oxide,  80  grains 

Vinegar  of  Colchicum,  4  fl.  dr. 

Syrup  of  Saff"ron,  4  fl.  dr. 

Peppermint  Water,  5  fl.  oz. 

Mix.  Dose,  1  to  3  tablespoonfuls  every  two 
hours  till  four  to  six  evacuations  are  produced 
in  twenty-four  hours. 

Mixture,  Hydrobromic  Acid  Cough 

(Dr.  J.  Milner  Fotherijiirs) 
Spirit  of  Chloroform,  B.  P.,  40  minims 

Hydrobromic  Aci<l  (Diluted),  60  minims 

Syrup  of  Squill,  2  fl.  dr. 

Water,  sufficient  to  make  2  fl.  oz. 

Mix.     Dose  for  an  adult,  a  tablespoonful. 

Mixture  of  Iron  and  Conium 

(Dr.  King's  .\m.  Disj).) 
Precipitated  Carbonate  of  Iron,        300  grains 
Inspissated  Juice  of  Conium,  150  minims 

Sugar,  1  oz.  av. 

Oil  of  Cinnamon,  6  minims 

Oil  of  (Jiiulthcria,  6  minims 

Tincture  of  Tolu,  3  H.  oz. 

Madeira  Wine,  4  fl.  oz. 

Water,  4  fl.  oz. 

Mix  together,  and  allow  to  stand  for  a  week, 
when  it  will  be  ready  for  use. 

Mixture  of  Iron  and  Conium 

(Tully'8) 
Iron  Subcarbonate,  600  grains 

Extract  of  Conium,  300  grains 

Sugar,  8  oz.  troy 

Oil  of  Cassia,  IS  minims 

Oil  of  (Jaultheria.  20  minimi 

Compound  Tincture  of  Cinnamon,       2  fl.  oz. 
Tincture  of  Tolu.  4  fl.  dr. 

Water,  suflieient  to  make  16  fl.  oi. 

Mix  thoroughly. 
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Mixture  of  Magnesia  and  Asafetida 

MlSTIRA    MARVESI.e    ET    AsAFCETIDiC. 

r.S.  1880 
(Dewees's  Carminative) 
Carbonate  of  Magnesium;  5  parts, 

or                                                        360    grains 
Tincture  of  Asafetida,  7  parts,  or     10    fl.  dr. 
Tincture  of  Opium,  1  part,  or           75    minims 
Sugar,  10  parts,  or                                li  oz.  av. 
Distilled  Water,  a  sufficient  quan- 
tity,   


To  make  100  parts,  or  about  1  pint 

Rub  the  Carbonate  of  Magnesium  and  Sugar 
in  a  mortar,  with  the  Tincture  of  Asafetida 
and  Tincture  of  Opium.  Then  gradually  add 
enough  Di.«tilled  Water  to  make  the  mixture 
weigh  100  parts  [or  measure  15  fl.  oz.]. 


Mixture,  Magnesia 

(Dr.  Isaac  Remington's) 

Magnesia  (Husband's),  90  grains 

Blue  Mass,  30  grains 

Aromatic  Spirit  of  Ammonia,  2  fl.  dr. 

Sugar,  fiO  grains 

Peppermint  Water,  2  fl.  oz. 

Lime  Water,  3  fl.  oz. 
Mix.     A  tablespoonful  every  two  hours. 


Mistura  Pini  Sylvestris 

(Dr.  Piffard's) 

Tar,  100  grains 

Oil  of  Lavender,  100  grains 

Oil  of  Scotch  Fir  (Pinna  Hylvestria),   300  grains 

Mi.x  and  filter. 


Mixture  of  Citrate  of  Potassium 

Mistura  Potassii  Citratis.     Neutral 
Mixture.     U.  S.  1880 
Fresh  Lemon  Juice,  strained,  100 

parts,  or  4  fl.  oz. 

Bicarbonate  of  Potassium,  about 
10  parts,  or  a  sufficient  quan- 
tity, 170  grains 
Add  the  Bicarbonate  of  Potassium  gradually 
to  the  Lemon  .Juice  until  it  is  neutralized. 

This   preparation    should   be  freshly  made, 
when  wanted  for  use. 


Mixture.  Saiicylic 

(Thiersch's) 

Salicylic  Acid,  80  grains 

Syrup  of  Orange  Peel,  2  fl.  oz. 

Alcohol,  3  fl.  oz. 

Water,  suflficient  to  make  10  fl.  oz. 
Mix.     Dose,  a  teaspoon fal. 


Mixture,  Spleen 

Miadli^rry's) 

Potassium  Xitrnfe,  300  grains 

Quinine  Sulphate,  65  grains 

Iron  Sulphate,  fi5  grains 

Nitric  ,\<id,  fi5  minims 

Water,  16  fl.  oz. 

Mix.     Dose,  a  tablespoonful  three  times  a 
day. 


Mixture,  Startin's 

Iron  Sulphate,  60  grains 
Magnesium  Sulphate,  I  oz.  troy 

Tincture  of  Gentian,  1  fl.  oz. 

Diluted  Sulphuric  Acid,  4  fl.  dr. 

Water,  3  fl.  oz. 

A  teaspoonful  to  be  taken  after  eating. 


Mixture,  Stronger  Laxative 

(Bossu's) 
Resin  of  Scammony, 

Resin  of  Jalap,  of  each,  J  grain 

Sugar,  16    grains 

Croton  Oil,  2    minims 

Mucilage,  30    minims 

Orange  Flower  Water,  90    minims 

Compound  Syrup  of  Senna,  1    fl.  oz. 

Peppermint  Water,  3    fl.  oz. 

Dose,  a  tablespoonful. 


Mixture,  Sun  Cliolera 

Tincture  of  Opium, 
Tincture  of  Capsicum, 
Tincture  of  Rhubarb, 
Spirit  of  Camphor, 

Spirit  of  Peppermint,  of  each,  1  fl.  oz. 

Mix.     Dose,   a  teaspoonful   in   water  after 
each  evacuation  of  the  bowels. 


Mixture  of  Tliymol 

(L.  Lewin) 
Thymol,  IJ  grains 

Orange  Flower  Water,  1|  fl.  oz. 

Distilled  Water,  34  fl.  oz. 

Mix.     Dose,  a  tablespoonful  several  times  a 
day. 

Mixture,  Toiu  Cougli 

Syrup  of  Squill,  4  fl.  dr. 

Tincture  of  Tolu,  1  fl.  di. 

Syrup,  3  fl.  oz. 

Mix.     Dose,  a  teaspoonful. 


Mixture,  Townsend's 

(Now  York  Hospital) 

Red  Iodide  of  Mercury,  1  grain 

Potassium  Iodide,  300  grains 

Syrup  of  Orange  Peel,  2  fl.  oz. 

Compound  Tincture  of  Cardamom,  2  fl.  dr. 

Water,  sufficient  to  make  4  fl.  oz. 
Mix.     Dose,  1  to  4  teaspoonfuls. 


Mucilage  of  Cydonium 

Mn  ii.AGo  Cvi.oxii.     V.  S.  1880 
Cydonium,  2  parts,  or  .36  grains 

Distilled  Water,  100  parts,  or  4  fl.  oz. 

Macerate  the  Cydonium  for  half  an  hour,  in 
a  covereil  vessel,  with  the  Distilled  Water,  fre- 
quently agitating.  Then  drain  the  liquid 
tnrough  muslin,  without  pressure.  This  prepa- 
ration should  be  freshly  made,  when  required 
for  use. 

Number  One 

(Thomsnninn  name) 
Lobelia  inflata. 
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Number  Five 

Restorativk  Cordial 
(Thomtiouiau  name) 
White  Aspen, 
Black  Aspen, 

Poplar  Bark,  of  each,  8  oz.  av. 

Bayberry  Root  Bark,  16  oz.  av. 

Boil  a  few  minutes  in  2  gallons  of  Water, 
strain,  add  7  pounds  of  Sugar,  skim,  and  then 
add  3  quarts  of  Brandy. 

Oil  of  Bitter  Almond,  Iodized 

Iodine,  20  grains 

Oil  of  Bitter  Almond,  1  fi.  dr. 

Mix,  and  shake  occasionally  for  two  months. 

Oil,  British 

Petroleum  (Barbados),  1  fl.  oz. 

Petroleum  (American),  1  fl.  oz. 

Oil  of  Turpentine,  2  fl.  oz. 

Oil  of  Linseed,  24  fl.  oz. 

Oil  of  Amber,  8  fl.  oz. 

Oil  of  Juniper  2  fl.  dr. 
Mix  them  well  together. 

Oil,  Haarlem 

Sulphurated  Oil,  12  fl.  oz. 
Petroleum  (Barbados),  4  fl.  oz. 
Oil  of  Amber  (crude),  6  fl.  oz. 
Oil  of  Turpentine,  -  32  fl.  oz. 
Linseed  Oil,  16  fl.  oz. 
Mix.  The  Sulphurated  Oil  is  made  by  boil- 
ing 1  part  of  Sulphur  with  8  parts  of  Olive 
Oil  until  they  are  united. 

Ointment,  Antimonial 

Unguentum  AntimoiMI.  U.  S.  1870 
Tartrate  of  Antimony  and  Po- 
tassium, 100  grains 
Lard,  400  grains 
Rub  the  Tartrate  of  Antimony  and  Potassium 
with  the  Lard,  gradually  added,  until  they  are 
thoroughly  mixed. 

Ointment,  Bismuth  Oxide 

(McCall  Audersou) 

Bismuth  Oxide,  50  grains 

Oleic  Acid,  1  fl.  oz. 

White  Wax,  150  grains 

Vaseline,  1  oz.  troy 

Oil  of  Rose,  1  minim 
Mix. 

Ointment,  Boric  Acid 

Boroglyccride,  2  fl.  dr. 

White  Wax,  240  grains 

Vaseline,  3  fl.  oz. 

Heat  the  Wax  and  Vaseline  together,  and 
while  hot  add  the  (ilyceride  slowly  ;  use  con- 
stant stirring  while  cooling. 

Ointment,  Boric  Acid 

(Lister's) 
Boric  Acid,  240  grains 

White  Wax,  240  grains 

Paraffin,  1  oz.  troy 

Almond  Oil,  1  fl.  uz. 

Mix. 


Ointment  of  Cantharides 

Ungukntum  Canthariuis.     U.  S.  1870 
Cantharides, 

Yellow  Wax,  of  each,  1  oz.  av. 

Olive  Oil  6  fl.  oe. 

Infuse  the  Cantharides  in  the  Oil  in  a  cov- 
ered vessel  for  twelve  hours  ;  then  place  the 
vessel  in  boiling  water  for  fifteen  minutes, 
strain  through  muslin  with  strong  pressure, 
add  the  product  to  the  Wax,  previously  melted, 
and  stir  constantly  while  the  mixture  cools. 

Ointment,  Chalk 

Prepared  Chalk,  120  grains 

Olive  Oil,  90  minims 

Lard,  270  grains 

Mix. 

Ointment  of  Creasote 

Unguentum  Creasoti.     U.  S.  1870 
Creasote,  1  fl.  dr. 

Lard,  2  oz.  troy 

Mix  thorougfiry. 

Ointment  of  Croton  Oil 

Croton  Oil,  30  minims 

Lard,  1  oz.  troy 

Mix  gradually. 

Ointment,  Elemi 

Elemi  (Resin),  60  grains 

Cerate,  1  oz.  troy 

Rosin  Cerate,  120  grains 

Balsam  of  Peru,  120  minims 

Fuse  together,  and  mix  thoroughly. 

Ointment  of  Qallic  Acid 

Unguentum  Acidi  Gallici.     U.S.  1880 
Gallic  Acid,  10  parts,  or  48  grains 

Benzoinated  Lard,  90  parts,  or  1  oz.  av. 

To  make  100  parts,  or  about  1  oz.  av. 

Rub  the  Gallic  Acid  with  the  Benzoinated 
Lard,  gradually  added,  until  they  are  thor- 
oughly mixed,  avoiding  the  use  of  an  iron 
spatula. 

Ointment,  Qarlic 

Fresh  Garlic,  6  bulbs 

Lard,  2  oz.  troy 

Digest  at  a  moderate  heat  for  an  hour,  and 
strain. 

Ointment,  Glycerin 

Spermaceti,  240  grains 

White  Wax,  60  grains 

(ilycerin,  1  fl.  oz. 

Expressed  Oil  of  .\lmond,  3  fl.  oi. 

Melt  the  Wax  and  Spermaceti  with  the  Oil 
at  a  moderate  heat ;  put  these  in  a  Wedgwood 
mortar,  add  the  Glycerin,  and  triturate  until 
cold. 

Ointment  of  Iodide  of  Sulphur 

UnOIKNTI  M     Si  I.IMUHIS    loDIDl.       V.  S.    1870 

Iodide  of  Sulphur,  30  grains 

Prepared  Lard,  1  oz.  troy 

Triturate  the  lodideof  Sulphur  in  a  porcelain 
mortar,  ami  gradually  a<ld  the  Lard,  rubbing 
them  together  until  the  ointment  is  perfectly 
smooth  and  free  from  grittiness. 


1292 


FORMT'LARY   OF   UNOFFICIAL  PREPARATIONS 


Ointment,  Iodine  Compound 

r.VCrENTlM    IdKlNII    COMPOSITrM.       U.  S.    1870 

Iiwline,  15  grains 

Iodide  of  Potassium,  30  {grains 

Water,  30  uiiniiiis 

Lard,  1  oz.  troy 
Dissolve  the  Iodine  and  Iodide  of  Potassium 

in   the  Water,   tlien  incorporate   the  solution 
with  the  Lard. 


Ointment,  iodoform  Compound 

(I>r.  J.  Willium  White's^ 

Iodoform,  60  grains 

Oil  of  Anise,  20  minims 

(til  of  Rose,  5  minims 

Oil  of  Ylang-Ylang,  5  minims 

Ointment  of  Rose  Water,  1  oz.  troy 
Mix. 


Ointment,  Iodoform  Compound 

(New  York  HoepH^l) 
Iodoform, 

Tannic  Acid,  of  each,  60  grains 

Vaseline,  1  oz.  troy 

Mix. 


Ointment,  Judkin's 


Lead  Acet.ate. 
Lead  Oxide  (Rail), 
Sodium  Borate, 
Oil  of  Turpentine, 
Olive  Oil, 
Linseed  Oil, 


3fi0  grnins 

1  oz.  troy 
60  grains 
15  minims 

2  fl.  dr. 
4  fl.  oz. 


Boil  the  first  two  oils  together  for  four  hours, 
remove  from  the  fire,  adil,  with  stirring,  the 
Lead  Oxide,  Sodium  Borate,  and  Lead  Acetate  ; 
when  nearly  cool,  add  the  Turpentine. 

Ointment  of  Mercury,  Compouud 


Mercurial  Ointment, 
Ointment  of  Belladonna, 
Iodine  Ointment, 
Mix. 


120  grains 
120  grains 
120  grains 


Ointment,  Mezereum 

Ungukntum    Mkzkuki.     U.  S.  1880 
Fluidextract  of  Mezereum, 

25  parts,  or  2  fl.  dr. 

Larrl,  80  parts,  or  360  grains 

Yellow  Wax,  12  parts,  or  54  grains 


To  make  about  1  oz.  av. 

Melt  together  the  Lard  and  Wax  with  a 
moderate  heat,  add  the  Fluidextract.  and  stir 
the  mixture  constantly  until  the  alcohol  ha.s 
evaporated  ;  then  continue  to  stir  until  cool. 

Ointment,  Naphthol 

( IIiinlvH) 
Naphthol,  120    grains 

Vaj«-line,  2i  oz.  troy 

Dissolve  the  Naphthol  in  half  its  weight 
of  Kther;  mix  this  solution  with  a  pnrti<m  of 
the  Vaseline,  ami  htat  to  nlioiit  40°  C.  ( 10  1°  !•".) 
until  the  Klhcr  is  comjijctely  evaporated  ;  then 
arid  the  remainder  of  the  Vaseline,  and  tritu- 
rate thoroughly  ;  finally,  preserve  the  ointment 
in  a  well  covered  vessel. 


Ointment,  Pile 

Morphine  Acetate,  5  grains 

Tannic  Acid,  30  grains 

Solution  of  Lead  SubaceUite,  1  ti.  dr. 

(Mntment,  420  grains 
Incorporate  the  Solution  with  the  Ointment, 
then  adil  the  other  ingredients. 

Ointment  of   Red  Iodide  of  Mercury 

UniJUENTLM     lIVDIt.MiliVIU     lorUDI    RlJBRI. 

U.S.  1870 
Red  Iodide  of  Mercury,  in  fine 

powder,  16  grains 

Simple  Ointment,  1  oz.  av. 

Mix  thoroughly. 

Ointment,  Scott's 

Strong  Mercurial  Ointment,  1  oz.  troy 

Soap  Cerate,  1  oz.  troy 

Powdered  Camphor,  60  grains 

Mix. 

Ointment,  Sulpliur  Alkaline 

U.NGUE.VTUM    SULPHURI.S    AlKALINDU.       U.  S. 

1880 
Washed  Sulphur,  20  parts,  or  96    grains 

Carbonate  of  Potassium,  10  parts,  or   48    grains 
Water,  5  parts,  or  J  fl.  dr. 

Benzoinated  Lard,  65  parts,  or         312    grains 

To  make  100  parts,  or  about  1  oz. 

Rulj  the  Sulphur  with  the  Carbonate  of  Potas- 
sium and  the  Water,  gradually  add  the  Ben- 
zoinated Lard,  and  mix  thoroughly. 

Ointment,  Tobacco 

Tobacco,  in  fine  powder,  120  grains 

Lard,  4  oz.  troy 

Water,  sufficient 

Percolate  the  Tobacco  with  Water  until  2  fl. 
oz.  have  been  obtained,  evaporate  to  an  extract, 
and  mix  with  the  Lard. 

Ointment,  Tetter 

(Dr.    S.  G.  Morton) 
Alum,  120    grains 

Lead  Carbonate,  120    grains 

Calomel,  120    grains 

Oil  of  Turpentine,  2    fl.  dr. 

Ointment,  1^  oz.  troy 

Triturate  the  powders  together  till  they  arc 
iin])alpable  and  thoroughly  mixed  ;  then  incor- 
porate them  with  the  Oil  and  Ointment. 

Paper,  Cantliarides 

CiiARTA  ('ANTiiAitrriis.      r.  S.   1880 
W^hite  Wax,  H  parts,  or  4    oz.  av. 

Spermaceti,  .'{parts,  or  IJ  oz.  av. 

Olive  Oil,  4  parts,  or  2    fl.  oz. 

Canaila  Turi)entine,  1  part,  or  J  oz.  av. 

Cantliarides,  in   No.  40  powder,  1 

part,  or  i  oz.  av. 

Water,  10  parts,  or  5    fl.  oz. 

Mix  all  the  substances  in  a  tinned  vessel, 
and  boil  gently  for  two  hours,  constantly  stir- 
ring. Strain  through  a  woollen  strainer  with- 
out expressing,  and,  by  means  of  a  water  bath, 
keep  the  mixture  in  a  liquid  state  in  a  shallow, 
flat  bottomed  vessel  with  an  extended  surface. 
Coat  strips  of  sized  paper  with  the  melted  plas- 
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ter,  on  one  side  only,  by  jmssiii;^  them  succes- 
sively over  the  surface  of  the  liquiil  ;  wlicn  dry, 
cut  the  strips  into  rectsmguhir  pieces. 

Paste,  Canquoin's 

Fused  Zinc  Chloride,  300  grains 

Wheat  flour,  420  grains 

Alcohol,  1  ti.  dr. 

Rub  the  Zinc  Chloride  to  a  fine  powder,  and 
make  a  paste  with  the  Alcohol  ;  then  add  the 
Wheat  Flour,  using  strong  pressure  with  the 
pestle.  When  the  paste  is  homogeneous,  spread 
with  a  roller  into  sheets  about  one-eighth  of  an 
inch  thick,  and,  after  a  few  hours'  exposure, 
preserve  in  well  corked  bottles. 

Paste,  Zinc  Chloride 

(Lu  tour's) 
Zinc  Chloride,  .SdO  grains 

Zinc  Nitrate,  600  grains 

Water,  1  11.  oz. 

Dissolve  with  the  aid  of  heat,  and  when  cool 
add  to  each  ounce  300  gniins  of  Wheat  Flour. 
Make  a  paste,  and  then  roll  into  sheets  one- 
eighth  of  an  inch  thick.  Preserve  in  well 
stoppered  bottles. 

Paste,  Coster's 

Iodine  Pigment,  120  grains 

Oil  of  Cade,  1  oz.  troy 

Mi.\.  For  an  embrocation.  This  prepara- 
tion should  not  be  used  until  it  has  stood  four 
weeks.  The  Iodine  Pigment  is  made  by  dis- 
solving 60  grains  of  Iodine  in  1  fi.  oz.  of  Alco- 
hol, and  allowing  the  solution  to  stand  in  a 
glass  bottle  for  several  months  before  use. 


Paste,  Iodoform 

Iodoform, 

Mucilage  of  Acacia, 
(Jlycerin, 

Oil  of  Peppermint, 
Mix. 

Pencils,  Croton  Oil 

(Liiiiuusin's) 
Croton  Oil, 
White  Wax, 
Oil  of  Theobroma, 

Melt  the  Wax  and  Oil  of  Theobroma  together, 
by  means  of  a  water  bath,  in  a  llask,  adding 
the  Croton  Oil,  and  keoj)  the  flask  ciirked  until 
the  mixture  begins  to  ('(pngeal  ;  then  jiour  into 
suitable  cylindrical  moulds,  one-fourth  to  one- 
thinl  of  an  inch  in  diameter.  The  pencils  are 
covered  with  tin  foil  and  kejit  in  closed  vessels. 


ftO  grains 

10  minims 

10  minims 

1  minim 


2  fl.  dr. 
60  grains 
60  grains 


Pencils,  Iodoform 

Iodoform, 

Oil  of  Theobroma,  of  each, 

Triturate  together,  and  roll  (In 
pencils,  one-twelfth  of  an  inch 
dust  with  lycopodium. 


.31  grains 
mass  into  6 
thi<-k,    then 


Phenol,  Iodized 

(iiiittey'H  lormula) 
Iodine,  240  grains 

Phenol,  1  fl.  oz. 

Mi.\.  It  is  to  be  diluted  generally  with 
equal  parts  of  Glycerin,  and  applied  twice  a 
day. 

Pills  of  Lead  Acetate 

(University  College,  London) 

Lead  Acetate,  12  grains 

Morphine  Ilydrochloriile  6  grains 

Extract  of  Hyoscyamus,  48  grains 

Make  a  mass,  and  divide  into  24  pills. 

Pills  of  Aloin  and  Podophyllin 

Aloin,  24  grains 

Podophyllin,  12  grains 

Oleoresin  of  (iinger,  4  minims 

Triturate  the  solifl  ingredients  into  a  uniform 
powder,  add  the  Oleoresin,  make  a  mass,  and 
divide  into  24  pills.     Dose,  1  to  3  pills. 

Pills,  Anderson's  Scots 

Aloes,  1  oz.  troy 

Soap,  80  grains 

Colocyuth,  20  grains 

Gamboge,  20  grains 

Oil  of  Anise,  10  minims 

Let  the  .\loes,  Colocynth,  and  Gamboge  be 
reduced  to  a  very  fine  powder;  then  beat  thein 
and  Soaj)  with  Water  into  a  mass  of  a  propor 
consistence  to  divide  into  jiills  each  containing 
3  grains. 

Pills,  Anti-Qout 

(Corlieu's) 

Sodium  Silicate,  20  grains 

Extract  of  Colchicum,  12  grains 

Extract  of  Aconite,  2.')  grains 

Sodium  Henzoate,  40  grains 

Powdered  Soap,  40  grains 
Mix,  and  make  into  100  pills. 

Pills,  Aperient 

(Dr.  Mitchell's) 
Powdered  Aloes,  24  grains 

Powdered  Hhubarb,  48  grains 

Mild  Ciiloride  of  Mercury,  4  grains 

Antimony  and  Pota-ssium  Tartrate,        2  grains 
Make  into  a  mass  and  divide  into  24  pills. 


Pills,  Barker's 

Compound  E.xtract  of  Colocynth, 

Extract  of  Hyoscyamus, 

Aloes, 

Extract  of  Xux  Vomica, 

Podiijihyllum, 

Powdered  lj)ecae. 

Mix,  and  make  into  12  ))ill8. 

Pills,  Boisragon 


Pencils  of  Sulphate  of  Copper,  Cauterizing 

Sulphate  of  ('oi)per,  24(1  grains  (I^r.  llcws-.irH  foriinilal 

Borate  of  Sodium,  60  grains     Mild  Chloride  of  .Mercury, 

Triturate   together   in   a  w.nnn    mortar;    the     Powdered  Scammony. 
mass  becomes  soft  from  the  lilieration  of  water    Compouml  Extract  of  t'oloeynth, 
of  cryst*lli/.ation,  and  it   may  be  readily  rolled     Oil  of  (^iraway, 
into   sticks.     If  it  becomes   too   dry,  a   little  I  Aloes, 
water  may  be  added.  I      Mix,  and  make  into  14  pills. 


20  grains 

1.')  grains 

10  grains 

S  grains 

1  grain 

1  grain 


12  grains 
12  grains 
40  grains 

4  minim? 

8  grains 
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Pills  of  Camphor  and  Opium 

Camphor,  48  grains 

Powdered  Opium,  12  grains 

Alcohol,  12  minims 
Confection  of  Rose,  sufficient 

Make  a  mass  and  divide  into  24  pills.  Dose, 
1  to  2  pills. 

Pills  of  Chinoidine 

Chinoidine,  60  grains 

Diluted  Sulphuric  Acid,  sufficient 

Soften  the  Chinoidine  with  the  Acid,  in  a 
mortar,  and  divide  into  20  pills. 

Pills,  Cobb's 

Extract  of  Hyoscyamus,  .30  grains 

Extract  of  Conium,  30  grains 

Extract  of  Colocynth,  40  grains 

Extract  of  Nux  Vomica,  4  grains 
Mix,  and  divide  into  30  pills. 

Pills  of  Copaiba,  Compound 

Copaiba,  30  grains 

Powdered  Cubeb,  50  grains 

Wax,  15  grains 

Melt  the  Wax  by  a  gentle  heat,  then  add  the 
Copaiba,  ancl  immediately  afterwards  sift  in 
the  Cubeb,  stirring  thoroughly  ;  while  it  is  yet 
warm,  roll  out  into  25  pills. 

Pills  of  Croton  Oil 

Croton  Oil,  6  minims 

Crumb  of  Brodd,  24  grains 

Make  into  24  pills. 

Pills,  Cutter's 

(For  habitual  costivenesfl) 
Powdered  Ipecac,  10  grains 

Mild  Chloride  of  Mercury,  3  grains 

Extract  of  Taraxacum,  40  grains 

Make  into  a  mass  and  divide  into  30  pills. 
Dose,  1  three  times  a  day. 

Pills,  Qout 

(Bocqucrd's) 
Quinine  Sulphate,  fiO    grains 

Extract  of  Digitalis,  "i  grains 

Powdered  Coichicum  Seed,  20    grains 

Make  into  a  mass  and  divide  into  25  pills. 
Dose,  I  to  3  pills  each  day  for  several  days. 

Pills,  Qout 

(LartiKiii'S) 

Compound  Extract  of  Ciilocynlh,  9fi  grains 

,\i-olic  Ivxiriift  of.i'olchicuni,  Ifl  grains 

pjXtrnct  of  Migitalis,  5  grains 

Make  into  a  mass  and  divide  into  24  pills. 
Take  2  for  a  ilosc. 


Pills  of  Bromide  of  Nickel 

(Iir,  I>ii  ('(iHtii'H) 
Bromide  of  Nir'kfl,  fiO  grains 

Powdcre<l  Allhira,  6  grains 

Extract  of  Gentian,  6  grainH 

Alcohol,  sufficient 

Mix,  and  make  into  12  pills. 


Pills,  Diarrhcea 

(Prof.  William  ThompBon's) 
Lead  Acetate,  IB  grains 

Powdered  Camphor,  12  grains 

Powdered  Opium,  3  grains 

Bismuth  .Subcarbonate,  12  grains 

Extract  of  (ientian,  sufficient 
Mix,  and  make  into  12  pills. 

Pills,  Dinner 

(Fothergill's) 

Powdered  Ipecac,  20  grains 

Strychnine,  1  grain 

Oil  of  Black  Pepper,  40  minims 

Pill  of  Aloes  and  Myrrh,  50  grains 
Mix,  and  make  into  20  pills. 

Pills,  Emmenagogfue 

(Dr.  Otto's) 

Dried  Iron  Sulphate,  48  grains 

Powdered  Aloes,  12  grains 

Turpentine,  32  grains 

Oil  of  Turpentine,  10  minims 
Make  a  mass,  and  divide  into  30  pills.    Dose, 
two,  three  times  a  day. 

Pills  of  Qalbanum,  Compound 

Pilule  Galbani  Composite..  U.S.  1880 
Galbpnum,  150  grains 

Myrrh,  150  grains 

Asafetida,  50  grains 

Syrup,  a  sufficient  quantity  to  make  100  pills. 

Pills,  Qrissolle's 

Alcoholic  Extract  of  Nux  Vomica,        4  grains 
Iron  Phosphate,  46  grains 

Extract  of  Quassia,  31  grains 

Extract  of  Gentian,  sufficient 

Mix,  and  make  into  25  pills.  One  pill  three 
times  a  day,  in  conjunction  with  cold  hip 
baths,  and  abstention  from  drink  during  the 
evening.     Used  for  incontinence  of  urine. 

Pills,  Hooper's 

Powdered  Ginger,  60  grains 

Powdered  Canella,  60  grains 

Extract  of  Black  Hellebore,  120  grains 

Myrrh,  120  grains 

Soap,  120  grains 

Dried  Iron  Sulphate,  130  grains 

,\loes,  1  07..  troy 

Beat  them  well  together  into  a  ma.ss  with 
syrup  or  water,  and  divide  into  pills  each  con- 
taining 2i  grains. 

Pills  of  Iodide  of  Mercury,  Compound 

Grrrii   |(Mli(|e  of  Mercury,  10  grains 

(huiiac  Hi'sin,  40  grains 

Extract  of  Gentian,  30  grains 

Trituriit(<  the  Giiaiac  Hesin  into  a  mass  with 
a  little  Alcohol  ;  then  incori)or»tc  with  it  the 
Extract  and  Iodide  of  Mercury,  and  divide 
into  20  i.ills. 

Pills,  Iron 

Reduced  Iron,  100  grains 

Manna,  30  grains 

Glucose,  Kufficicnt 

Make  a  ma«s,  and  divide  into  60  pills. 
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P1II8  of  Iron,  Compound 

Pilula;  Fkrki  CoMFOsiTiE.     U.  S.  1880 
Myrrh,    in    fine   powder,  160  grains 

Carbonate  of  Sodium,  75  grains 

Sulphate  of  Iron,  75  grains 

Syrup,  a  sufficient  quantity  to  make  100  pills 

Pills  of  Iron,  Compound 

(ThouiBou'e) 
Iron  Subcarbonate,  60  grains 

Extract  of  Conium,  60  grains 

Mix,  and  divide  into  24  pills. 

Pills,  Knight's 

Powdered  Aloes,  54  grains 

Powdered  Scammony,  27  grains 

Powdered  Gamboge,  9  grains 

Mix,  and  make  into  20  pills. 

Pills,  Laxative 

'  (Cole's) 

Compound  Extract  of  Colocynth,         60  grains 
Mild  Chloride  of  Mercury,  20  grains 

Resin  of  Podophyllum,  2  grains 

Mix,  and  make  into  20  pills. 

Pills,  Liver 

(Dr.  Chapman) 
Powdered  Rhubarb,  60  grains 

Powdered  Ipecac,  10  grains 

Oil  of  Caraway,  ■  10  minims 

Powdered  Acacia,  suflScient 
Mix,  and  make  into  20  pills. 

Pills,  Marshall's 

Compound  Extract  of  Colocynth, 
Mass  of  Mercury, 
Powdered  Aloes, 
Powdered  Soap, 
Powdered  Rhubarb,  of  each, 
Make  into  60  pills. 

Pills,  Neuralgia 

(Prof.  Gross's) 

Quinine  Sulphate, 
Morphine  Sulphate, 
Strychnine, 
Arsenic  Trioxide, 
Extract  of  Aconite, 

Mix,  and  make  into  30  pills. 

Pills  of  Nitrate  of  Silver 

Nitrate  of  Silver,  20  grains 

Powdered  French  Chalk,  80  grains 

Petrolatum,  q.  s. 

Make  a  mass,  and  divide  into  40  pills. 

Pills  No.  3  (Anti-Canker) 

(Thuiusuuiau  uamt) 
Capsicum,  I  oz.  av. 

Extract  of  Bayberry,  1  oz.  av. 

Make  into  pills. 

Pills,  Rheumatic 

(Dr.  Isaac  RKQiingtou's) 
Acetic  Extract  of  Colchicum, 
Compound  Extract  of  Colocynth, 
Extract  of  Rhubarb,  of  each,  60  grains 

Veratrine,  5  umins 

Oil  of  Anise,  10  drops 

Make  into  40  pills".     Take  1  or  2  at  bedtime. 


60  grains 


60    grains 
1^  grains 
1    grain 
\\  grains 
15  grains 


Pills,  Sedative 

^uotber'H) 

Powdered  Asafetida,  57  grains 

Extract  of  Valerian,  67  grains 

Extract  of  Belladonna,  3  grains 

Zinc  Oxide,  1  grain 

Castor,  2  grains 
Mix,  and  make  into  24  pills.     Dose,  1  to  2 
pills  twice  daily  in  chorea. 

Pill  of  Soap,  Compound 

PiLULA  Sahonis  Co.mpusita.   U.  S.  1870 
Opium,  in  fine  powder,  60  grains 

Soap,  in  fine  powder,  240  grains 

Beat  them  together  with  water  so  as  to  form 
a  pilular  mass. 

Pills  of  Squill,  Compound 

PiLULiE  Scilla;  CoMPosiT.t:.     U.S.  1870 
Squill,  in  fine  powder,  12  grains 

Ginger,  in  fine  powder. 

Ammoniac,  in  fine  powder,  of  each,    24  grains 
Soap,  in  fine  powder,  36  grains 

Syrup,  a  sufficient  quantity 

Mix  the  powders,  then  beat  them  with  Syrup 
so  as  to  form  a  pilular  mass.  To  be  divided 
into  24  pills. 


Pills,  Tonic 

(Aitkeu's) 


Reduced  Iron, 
Quinine  Sulphate, 
Strychnine,  alkaloid. 
Arsenic  Trioxide, 

(See  Pilulw  Metallorum. 


Each  pill  coDtaiDi 

\    grain 

1      grain 

S^  grain 

g'o  grain 


N.  F.) 


Pills,  Tonic  Laxative 

(Dr.  C.  H.  Thomas) 
Powdered  Aloes, 
Dried  Iron  Sulphate, 
Alcoholic  Extract  of  Hyoscyamus, 
Extract  of  Nux  Vomica, 
Oleoresin  of  Cap-aicum, 


24  grains 

24  grains 

6  grains 

6  grains 

4  grains 


Make  into  a  mass,  and  divide  into  24  pills. 

Piaster,  Ammoniac 

Emplastrum  Ammo.maci.     U.S.  1880 
Ammoniac,  100  parts,  or  6    oz.  av. 

Diluted  Acetic  Acid,  140  parts,  or         \  pint 

Digest  the  Ammoniac  in  the  Diluted  Acetic 
Acid,  in  a  suitable  vessel,  avoiding  contact  with 
metals,  until  it  is  entirely  emulsionized  ;  then 
strain,  and  evaporate  the  strained  liquid,  by 
means  of  a  water  bath,  stirring  constantly, 
until  a  small  portion,  taken  from  the  vessel, 
hardens  on  cooling. 

Plaster,  Antimonial 

Emplastrum  Antimo.mi.     U.S.  1870 
Tartrate  of  .\ntimony  and  Potassium, 

in  fine  powder,  1  oz.  troy 

Burgundy  Pitch,  4  oz.  troy 

Melt  tiie  Pitch  by  means  of  a  water  bath, 
and  strain  ;  then  add  the  powder,  and  stir 
them  well  together  until  the  mixture  thickens 
on  cooling. 
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Plaster.  Asafetida 

Emi'Lastium  Asapcktiq^.   U.  S.  1880 
Asafetida,  35  parts,  or  13    oz.  av. 

Lead  Piaster,  35  parts,  or  13    oz.  av. 

(ialbanuin,  15  parts,  or  5J  oz.  av. 

VoUow  Wax,  15  parts,  or  5i  oz.  av. 

Alcohol,  120  parts,  or  3    pints 

Digest  the  Asafetida  and  (Jalbanum  with  tlie 
Alcohol  on  a  water  bath,  separate  the  liquid 
portion,  while  hot,  from  the  coarser  impuri- 
ties by  straining,  and  evaporate  it  to  the  con- 
sistence of  honey  ;  then  add  the  Lead  Plaster 
and  the  Wax,  previously  melted  together,  stir 
the  mixture  well,  and  evaporate  to  the  proper 
consistence. 

Plaster,  Breast 

(Deweea's) 
Ammoniac  Plaster,  120    grains 

Lead  Plaster,  IJ  oz.  troy 

Logan's  Plaster,  3fi0    grains 

Spermaceti,  60    grains 

Camphor,  60    grains 

Melt  the  Plaster,  then  add  the  Spermaceti 
and  Camphor,  and  remove  from  the  fire. 


Plaster,  Canada  Pitch,  Hemlock  Pitch 
Plaster 

Emplastrum  Picis  Canadensis.     U.  S.  1880 
Canada  Pitch,  90  parts,  or  9  oz.  av. 

Yellow  Wa.T,  10  parts,  or  1  oz.  a  v. 

To  make  100  parts,  or  10  oz.  av. 

Melt  them  together,  strain  the  mixture,  and 
stir  constantly  until  it  thickens  on  cooling. 


Plaster,  Qalbanum 

Emplastrum  (jai.uani.      U.  S.  1880 
Galbanum,  16  parts,  or  8  oz.  av. 

Turpentine,  2  parts,  or  1  oz.  av. 

I'urgundy  Pitch,  6  parts,  or  3  oz.  av. 

Leatl  Pla-ster,  76  parts,  or  .38  oz.  av. 


To  make  100  parts,  or  50  oz.  av. 

To  the  (Jalbanum  and  Turpentine,  prc- 
viou.<!ly  melted  together  and  strained,  add, 
first,  the  Hurgun<ly  Pitch,  tlicn  the  Lead 
Plaster,  melted  over  a  gentle  tiro,  and  mix  the 
whole  thoroughly. 


Plaster,  Logan's 

Lead  Oxide,  2    oz.  av. 

Leiui  Carbonate,  2    oz.  av. 

Soap,  ]J  oz.  av. 

Fresh  ISutter,  240    grains 

Olive  Oil,  5    H.  oz. 

Powdered  Mastic,  20    grains 

Mix  the  Soap,  Oil,  and  P.utter  together,  then 
add  the  Lcail  Oxide,  iind  bdil  it  gently  over  a 
slow  fire  fur  an  hour  and  a  half,  or  until  it  has 
a  pale  brown  <'ciliir,  stirring  constantly;  the 
heat  may  then  be  increased,  and  the  boiling 
continuotl,  (ill  a  ])ortion  of  the  mcltcfl  i)laster, 
being  dropped  on  a  smooth  board,  is  foiinil  not 
til  iiilhere;  then  remove  it  from  the  lire,  and 
iidd  the  mastic. 


Plaster,  Mercurial 

(De  Vigo's) 
Lead  Plaster, 
Yellow  Wax, 
Resin, 

Powdered  Olibanum, 
Ammoniac, 
Powdered  Udellium, 
Powdered  Myrrh, 
Powdered  Satfron, 
Mercury, 
Turpentine, 
Storax, 
Oil  of  Lavender, 

Mix. 

Potion  of  Todd 
(Dorvault's) 
Brandy, 

Distilled  Water, 
Syrup, 
Tincture  of  Canella, 

Mix. 

Poultice,  Charcoal 

(Thomsonian  name) 
Charcoal, 
(linger, 

Hayberry,  of  each, 
Elm, 

Hot  Water,  sufficient 
Mix. 


2000  grains 

100  grains 

100  grains 

30  grains 

30  grains 

30  grains 

30  grains 

20  grains 

600  grains 

100  grains 

300  grains 

10  grains 


6  fl.  dr. 
9  fl.  dr. 
4  fl.  dr. 
1  fl.  dr. 


1  oz.  troy 

240  grains 
1  oz.  troy 


Powder  of  Aloes  and  Canella 

PuLvis  Aluks  et  Ca.vkll,*;.      U.  S.  1870 

(Hiera  Picra) 

Rocotrine  Aloes,  in  fine  powder,         6    oz.  troy 

Canella,  in  fine  jjowder,  IJ  oz.  troy 

Rub    them    together  until    they   are    thor- 
oughly mixed. 


Powder,  Antimonial 

{lyaoD'a) 
Antimony  Oxide, 
Calcium  Phosphate, 

Mix.     Dose,  5  to  10  grains. 


20  grains 
180  grains 


Powders,  Antispasmodic 

(Dr.  Otto's) 
(Jround  RIaek  Mustard,  240  grains 

Powdered  Salvia,  240  grains 

Powilereil  (linger,  240  grains 

Mix.  Dose,  in  ejiilepsy,  three  teaspoonfuls 
for  three  iiiornitigs  in  succession  ;  discontinue 
three  mornings,  and  then  give  lus  before.  To 
bo  mixed  in  water  or  molasses. 

Powder  of  Camphor,  Compound 

(Oullop's  I'owdur) 
Camphor, 
Powdered  Acacia, 

Sugar,  of  each,  1  o«. 

Mix. 


Powders,  Chalk 

Prepared  Chalk,  ISO  grains 

Acacia,  fill  grains 

Sugar,  60  grains 

Cinnamon  ()iowdered),  15  graina 

Mix,  and  divide  into  12  powders. 
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Powder,  Cough 

(Thomsonian  name) 
Lobelia, 
Glycyrrhiza, 
Skunk  Cabbage, 
Sugar,  of  each, 
Mix. 


1  oz.  troy 


Powders,  Diarrhoea 

Powdered  Aluiu,  240  grains 

Powdered  Kino,  60  grains 

Powdered  Opium,  3  grains 

Mix  and  divide  into  12  powders.  For  use 
in  obstinate  cases.  Dose,  1  every  two  or  three 
hours. 

Powder,  Dover's  Camphorated 

(Dr.  Eli  IveH'8) 
Potassium  Bitartrate,  1  oz.  troy 

Powdered  Camphor,  120  grains 

Powdered  Ipecac,  60  grains 

Powdered  Opium,  60  grains 

Mix,  and  pass  through  a  fine  sieve. 

Powder,  Laxative 

(Jeannel's) 

Potassium  and  Sodium  Tartrate,  600    grains 

Sodium  Bicarbonate,  240    grains 

Tartaric  Acid,  240    grains 
Oil  of  Lemon,  suflScient 

Sugar,  2J  oz.  troy 
Dose,  a  teaspoonful  in  sweetened  water. 

Powder,  Nerve 

(ThoDisuniau  name) 
Powdered  Cypripedium. 

Powder,  Neutralizing 

Sodium  Bicarbonate,  120  grains 

Powdered  Rhubarb,  120  grains 

Oil  of  Peppermint,  2  minims 

Dose,  a  teaspoonful,  as  an  antacid  in  diar- 
rhoea and  dyspepsia. 

Powder,  Pectoral 

(Wedel'B) 
Benzoic  Acid,  8  grains 

Washed  Sulphur,  75  grains 

Glycyrrhiza,  250  grains 

Iris,  30  grains 

Sugar,  300  grains 

Oil  of  Anise,  4  minims 

Oil  of  Fennel,  4  minims 

Mix.  A  tablespoonful  three  or  four  times  a 
day  in  bronchitis,  severe  cougli,  or  croup. 

Powder,  Potter's 

Prepared  Chalk,  3  oz.  troy 

Powdered  Camphor,  240  grains 

Ammonium  Carbonate,  1  oz.  troy 

Mix. 

Powder,  Schuyler's 

Morphine  Sulphate,  15    grains 

Camphor,  90    grains 

Powdered  Ipecac,  90    grains 

Powdered  Glycyrrhiza,  IJ  oz.  troy 

Sugar,  IJ  oz.  troy 


Powder  of  Senna,  Compound 

Powdered  Senna,  2  oz.  troy 

Potassium  Bitartrate,  2  oz.  troy 

Powdered  Scammony,  240  grains 

Powdered  (Jingcr,  120  grains 

Mix.     Dose,  twenty  to  thirty  grains. 

Remedy,  Cholera 

(Dr.  D wight's) 

Tincture  of  Camphor,  1  fl.  oz. 

Tincture  of  Opium,  1  fl.  oz. 

Compound  Tincture  of  Rhubarb,  1  fl.  oz. 

Mix.     Dose,  half  a  teaspoonful. 

Remedy  for  Tape-Worm 

(.SchiifLirt's) 

Pomegranate,  240  grains 

Pumpkin  Seed,  1  oz.  troy 

Ethereal  Extract  of  Aspidium,  60  grains 

Powdered  Ergot,  30  grains 

Powdered  Acacia,  120  grains 

Croton  Oil,  2  minima 
Mix. 

Remedy,  Whooping  Cough 

(Dr.  J.  J.  Caldwell'a) 
Ammonium  Bromide,  20  grains 

Potassium  Bromide,  40  grains 

Fluidextract  of  Belladonna,  6  minims 

Distilled  Water,  2  fl.  oz. 

Used  with  steam  atomizer  for  ten  or  fifteen 
minutes  morning,  noon,  and  bedtime. 


Salve,  Mother's 

Emplastrum  Fuscum     O.vguent  de  la 

M^HE 

Lead  Oxide,  60  grains 

Burgundy  Pitch,  12  grains 

Yellow  Wax,  60  grains 

Mutton  Tallow,  60  grains 

Lard,  60  grains 

Olive  Oil,  120  grains 

Butter,  60  grains 

Place  the  fatty  substances  in  a  suitable  ves- 
sel, and  heat  them  until  they  begin  to  smoke; 
then  add  the  Lead  Oxide  in  .small  portions, 
constantly  stirring  the  iiia.^s  with  a  wooden 
spatula.  Keep  the  mixture  over  the  Ore,  con- 
stantly agitating,  until  it  acquires  a  brown 
color,  then  mix  in  the  Pitch  and  pour  into 
moulds. 

Salve,  Naphthol 

(Kaposi's) 
Naphthol,  180    grains 

Green  Soap,  600    grains 

Prei)are(l  ('hulk,  120    grains 

Lard,  24  oz.  av. 

Mix.     Used  in  itch, 
rubbed  twice  a  day. 


The  aflecte<l  part -to  bo 


Salve,  Thomson's 

(TbuiUHouiuii  iiiimv) 

Yellow  Wax,  2  oz.  troy 

Fresh  Butter,  2  oz.  troy 

Turpentine.  4  oz.  troy 

Balsam  of  Fir,  2  oz.  troy 
Mix. 


82 
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Sedative,  Battley's 

Extract  of  Opium,  360    grains 

Boiling  Water,  7    ti.  oz. 

Alcohol,  li  fl.  oz. 

Cold  Water,  sufficient  to  make  10    fl.  oz. 

Dissolve  the  Extract  in  Boiling  Water  ;  when 
cold,  add  to  the  solution  the  Alcohol  and 
enough  Water  to  make  10  fl.  oz.,  and,  lastly, 
filter  through  paper.     Dose,  5  minims. 

Snuff,  Bismuth  Catarrh 

Bismuth  .Subnitrate,  360  grains 

Morphine  Hydrochloride,  2  grains 

Acacia,  120  grains 

Mix. 

Snuff,  Hay-Fever 

(Dr.  Mortimer  Grauville'e) 

Sodium  Borate,  20  grains 

Capsicum,  15  grains 

Ammonium  Carbonate,  10  grains 

Mix. 

Soda  Mint 

Sodium  Bicarbonate,  336  grains 

Spearmint  Water,  1  pint 
Dissolve  and  filter.     Dose,  a  tablespoonful. 

Solution  of  Ammonium  Arsenate 

(Biette'tf  Arsenical  Solution) 
Ammonium  Arsenate,  2  grains 

Distilled  Water,  2  fl.  oz. 

Mix.     Dose,  20  drops. 

Solution  of  Ammonium  Valerianate 

Tastei.kss  AM)  Odorless 
( Bother's) 
Ammonium  Valerianate,  119  grains 

Sodium  Borate  (Powdered),  191  grains 

Ammonia  Water,  sufficient. 
Distilled  Water,  sufficient  to  make  8  fl.  oz. 
Mix  the  Ammonium  Valerianate  with  1  fl. 
oz.  of  Distilled  Water,  and  add  Ammonia 
Water,  drop  by  drop,  until  a  clear  and  slightly 
alkaline  solution  is  produced;  then  add  2  fl. 
oz.  of  Distilled  Water  an<l  the  Sodium  Borate, 
and  when  all  has  dissolved,  except  the  few 
contaminating  crystals  of  Calcium  Borate,  add 
Distilled  Water  to  make  8  fl.  oz.,  and  filter. 


Thymol, 
Alcohol, 
Glycerin, 
Water, 
-Mix. 


Solution,  Antiseptic 

(Volkmau's) 


30  grains 

5  fl.  dr. 
10  fl.  dr. 

6  fl.  oz. 


Solution  of  Arsenic  Chlorophosphide 

Arsenic  Trioxide,  4  grains 

Phosphorus,  8  grains 

Diluted  Hydrochloric  Acid,  12  grains 

Water,  suHicient  to  make  18  fl.  oz. 

Mix.     Dige.ft   on   a  water  bath  for  twenty- 
four  hour!<,  and  decant  the  supernatant  liquid. 

Solution  of  Arsenite  of  Sodium 

(Hurlc'H  Solution) 

Arsenic  Trioxido,  LO  grains 

Sodium  Carbonate  (P^xsiccated),  15  grains 

Cinnamon  Water,  1  fl.  oz. 

Distilled  Water,  xuflficicnt  to  make  4  fl.  ox. 


Boil  the  solids  with  3  fl.  oz.  of  Distilled 
Water  until  they  are  dissolved,  make  up  the 
measure  of  3  fl.  oz.  with  Distilled  Water,  and 
add  the  Cinnamon  Water.     Dose,  4  minims. 

Solution  of  Bromide  of  Arsenic 

(Cleuieus's) 
Arsenic  Trioxide,  80    grains 

Potassium  Carbonate,  80    grains 

Bromine,  160    grains 

Distilled  Water,  15i  oz. 

Boil  the  Potassium  Carbonate  and  the  Acid 
with  most  of  the  Water  until  dissolved ;  when 
cold,  add  the  Bromine,  and  Water  enough  to 
make  the  prescribed  quantity.  It  is  said  to 
improve  by  age,  owing  to  the  combination  of 
the  Bromine.  Dose,  1  to  4  drops,  in  water, 
once  or  twice  daily. 

Solution  of  Bromine 

(Dr.  J.  Lawrence  Smith's) 
Bromine,  240  grains 

Potassium  Bromide,  80  grains 

Distilled  Water,  2  fl.  oz. 

Dissolve  the  Potassium  Bromide  in  about  1 
fl.  oz.  of  the  Distilled  Water,  add  the  Bromine, 
agitate,  and  finally  add  the  remainder  of  the 
Distilled  Water.  It  should  be  kept  in  small, 
ground  stoppered  vials.     Dose,  1  to  2  drops. 

Solution  of  Bromine 

Antidote  to  the  Poisos  of  the  Rattlesnake 

(Bibron's) 
Bromine,  150  grains 

Potassium  Iodide,  2  grains 

Corrosive  Chloride  of  Mercury,  1  grain 

Diluted  Alcohol,  4  fl.  oz. 

Dissolve.  Take  10  drops  in  a  tablespoonful 
of  brandy,  repeated  as  required. 

Solution,  Burrow's 

Lead  Acetate,  600  grains 

Alum,  360  grains 

Sodium  Sulphate,  60  grains 

Water,  10  fl.  oz. 

Dissolve  the  Lead  Acetate  in  3  fl.  oz.  of 
Water,  and  the  Sodium  Sulphate  and  Alum  in 
the  remaining  Water ;  mix  the  solutions  and 
stir ;  allow  it  to  stand  for  two  days,  and  filter 
without  washing  the  residue. 

Solution  of  Butyl-Chloral 

Cboton-Chlokal 
Butyl-Chloral,  7    grains 

Alcohol,  30    minims 

Distilled  Water,  21  fl.  oz. 

Syrup  of  Orange,  2    fl.  oz. 

.Mix.     A  tablespoonful  every  two  hours. 

Solution  of  Citrate  of  Iron  and  Quinine 

LiyroK   Fekri    kt  OiiMN.f:   Citratis.     U.  S. 

18S0 
Citrate  of  Iron  and  Ammonium, 

65  part*,  or  568  grains 

Quinine,  dried   at  100°  C.  (212° 

F.),  until    it   ceases  to  lose 

weight,  12  parts,  or  105  grains 

Citric  Acid,  28  jiarfs,  or  245  grains 

Alcohol,  30  parts,  or  6  fl.  dr. 

Di8tille<l   Water,  a  sufficient 

quantity,  


To  make  200  parts,  or 


4  oz.  av. 
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Dissolve  the  Citrate  of  Iron  and  Ammonium 
in  200  parts  (or  4  fl.  oz.)  of  Distilled  Water, 
contained  in  a  tared  porcelain  capsule,  heat 
the  solution  to  60°  C.  (140°  F.)  on  a  water 
bath,  add  the  Citric  Acid,  and,  when  it  is  dis- 
solved, add  the  Quinine,  stirring  the  mixture 
until  a  perfect  solution  has  been  obtained. 
Evaporate  this  to  160  parts  (or  3  oz.  av.),  allow 
it  to  cool,  add  the  Alcohol,  and  finally  enough 
Distilled  Water  to  make  the  solution  weigh 
200  parts  (or  4  oz.  av.). 

Solution  of  Chloride  of  Barium 

Liquor  Barii  CnLORiDi.      U.S.  1870 
Chloride  of  Barium,  1  oz.  troy 

Distilled  Water,  3  fl.  oz. 

Dissolve  the  Chloride  in  the  Distilled  Water, 
and  filter  through  paper. 

Solution  of  Coal-Tar 

Liquor  Picis  Carboms        Liquor  Carboxis 

Detergens 

Coal-Tar,  4  oz.  av. 

Tinct.  QuillayjE  (N.F.),  8  fl.  oz. 

Alcohol,  8  fl.  oz. 

Digest  for  two  days,  decant,  and  filter. 

Solution,  Dobell'8 

Phenol,  45  minims 

Sodium  Borate,  '    60  grains 

Sodium  Bicarbonate,  60  grains 

Glycerin,  1  fl.  oz. 

Water,  sufficient  to  make  16  fl.  oz. 


Solution  of  Qutta-Percha 

Liquor  Guttapercha.     U.  S.  1880 
Gutta-Percha,  in  thin  slices,  nine  parts,  9 

Commercial  Chloroform,  ninety-one  parts,  91 
Carbonate  of  Lead,  in   fine   powder,  ten 

parts,  10 

To  make  one  hundred  parts,  100 

Add  the  Gutta-Pcrcha  to  70  parts  of  the 
Chloroform,  contained  in  a  bottle,  cork  it  well, 
and  shake  it  occa.sionally  until  the  Gutta- 
Percha  is  dissolved.  Then  add  the  Carbonate 
of  Lead,  previously  mixed  with  the  remainder 
of  the  Chloroform,  and,  having  several  times 
shaken  the  whole  together,  at  intervals  of  lialf 
an  hour,  set  the  mixture  aside  until  the  insolu- 
ble matters  have  subsided  and  the  solution  has 
become  perfectly  clear.  Lastly,  decant  the 
liquid  and  preserve  it  in  small,  cork-stoppered 
bottles. 

Solution  of  the  Hypophosphites 

(Huy.-s-H) 

Calcium  llypophosphite,  128  grains 

Potassium  IIypoi>h(>sphito,  128  grains 
Sodium  U\iii)pliij.<])lntc,  ^2  grains 

Quinine  llyiHi]iliii.-|iliitc,  32  grains 

Manganese  ilyi)iij]lii>sphite,  32  grains 

Iron  llypophosphite,  64  grains 

Strychnine  llypophosphite,  1  grain 

Glycerin,  384  minims 
Solution  of  Hypophosphorous  Acid,  256  minims 
Water,  sufficient  to  make  16  fl,  oz. 

Dissolve. 


Solution  of  the   Hypophosphites   of   Iron, 
Soda,  Lime,  and  Magnesium,  Compound 

f'ak-iuui  llypophosphite,        11     nz.  SO  gr.  av. 
Oxalic  Acid,  IJ  oz.  av. 

Ferrous  Sulphate,  2    oz.  av.  260  gr. 

Sodium  Sulphate,  5    oz.  av.  120  gr. 

Magnesium  Sulphate,  1    oz.  av.  420  gr. 

Boiling  Water,  5  pints 

Water,  a  sufficient  quan- 
tity to  make  100  fl.  oz. 
Dissolve  the  Calcium  llypophosphite  in  the 
Boiling  Water,  add  the  Oxalic  Acid,  stirring 
for  a  minute,  and  then  the  other  ingredients  in 
the  order  given.  Agitate  for  two  or  three 
minutes,  allow  the  mixture  to  become  cold,  fil- 
ter into  a  bottle  marked  100  fl.  oz.,  and  wash 
the  Calcium  Oxalate  and  Sulphate,  which  re- 
main on  the  filter,  with  Water  until  100  fl.  or. 
of  liquid  are  obtained. 


Solution,  Iodine 

(JUagendie's) 

Potassium  Iodide,  240  grains 

Iodine,  2  grains 

Peppermint  Water,  6  fl.  oz. 

Dissolve.     Dose,  a  teaspoonful. 


Solution  of  Magnesium  Acetate 

Liquor  Magnesii  A(  etatis 
(Neynaber's) 
Calcined  Magnesia,  126  grains 

Acetic  Acid,  sufficient  to  saturate. 
Syrup  of  Citric  Acid,  2  fl.  oz. 

Potassium  Bicarbonate  40  grains 

Water,  to  make  12  fl.  oz. 

Made  and  used  like  Solution  of  Magnesium 
Citrate  (see  page  586). 

Solution  of  Sulphate  of  Morphia 

Liquor  Morpiii.e  Sulpiiatis.     U.  S.  1870 
Sulphate  of  Morphia,  8  grains 

Distilled  Water,  8  fl.  oz. 

Dissolve  the  Sulphate  in  the  Distilled  Water. 

Solution  of  Opium,  Compound 

Liquor  <)rii  Compositus 
(Squibb's) 
Deodorized  Solution  of  Opium,  14  fl.  dr. 

Alcohol.  13  fl.  dr. 

Purified  Chloroform,  1  fl.  dr. 

Acetic  Ether,  2  fl.  dr. 

Mix.     See  Am.  Jour.  Pharmacy,  1870,  p.  47. 
Dose,  15  to  30  minims. 

Solution  of  Pepsin     Liquid  Pepsin 

LiQioK  Pepsini.     U.S.  1880 
Saccharated  Pepsin,  40  parts,  or      400  grains 
llyilrochloric  Acid,  12  parts,  or        100  minims 
(ilvccrin.  4lM)  parts,  or  7  fl.  oz. 

Water,  548  parts,  or  12  fl.  oz. 

To  make  1000  parts,  or  about       20  fl.  oi. 
Dissolve    the    Saccharated     Pepsin    in    the 
Water,    previously    mixed    with    the    Hydro- 
chloric Acid,  add  the  Glycerin,  let  the  mixture 
stand  twenty-four  hours,  and  filter. 
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Solution  of  Permanganate  of  Potassium 

LiQioR  PoTASSii  Pkkmanganatis.     U.  S.  1870 
Permanganate  of  Potassium,  64  grains 

Distilled  Water,  16  fl.  oz. 

Dissolve  the  Permanganate  in  the  Distilled 
Water. 

Solution  of  Phosphates 

(Dr.  Pepper's) 
Calcium  Phosphate,  6  grains 

Magnesium  Phosphate,  4  grains 

Potassium  Phosphate,  3  grains 

Phosphoric  Acid  (Concent.),  10  minims 

Water,  sufficient  to  make  2  fl.  dr. 

Make  a  solution  and  filter. 


Solution  of  Phosphates,  Compound 

Calcium  Carlionate,  .iHO  grains 

Magnesia  (Calc),  29  grains 

Potassium  Carbonate,  25  grains 

Iron  Phosphate,  64  grains 

Phosphoric  Acid  (60  percent.),         1705  grains 
Water,  sufficient  to  make  16  fl.  oz. 

Mi.x  the  .'\cid  with  half  a  pint  of  Water,  add 
the  Iron  Phosphate,  ami  stir  until  dissolved  ; 
then  add  gradually  the  Calcium  Carbonate, 
stirring  until  effervescence  ceases  and  the 
freshly  formed  Phosphate  is  dissolved,  and 
finally  add  the  Magnesia  and  Potassium  Car- 
bonate; stir  until  dissolved,  and  make  up  the 
measure  to  1  pint.     Used  as  an  acid  phosphate. 


Solution  of  Santal,  Copaiba,  and  Cubeb 

(Nesbit's  specific) 

Oil  of  Santal,  5  fl.  oz. 

Oil  of  Co])aiba,  4  fl.  clr. 

Oil  of  Cubeb,  4  fl.  dr. 

Oil  of  Piuienta,  1  fl.  dr. 

Oil  of  Cassiii,  1  fl.  dr. 

Alcohol,  sufficient  to  make  Ki  fl.  oz. 

Mix.     Do.se,  a  teaspoonful   twice  a  day  in 
water. 

Solution  of  Sulphide  of  Zinc 

(Dr.  Kiihring'H) 

Zinc  Sulpliiite,  30    grains 

Potassium  Sulphide,  30    grains 

Alcohol,  3    fl.  dr. 

Rose  Water,  3^  fl.  oz. 
Mix.     Used  for  lupus. 


Solution  of  Tar,  Alkaline 

(Dr.  L.  I>.  llulkley) 

Tnr.  2  fl.  dr. 

Pota.ssium  Hydroxide,  60  grains 

DistilJe.l  Wafer,  5  fl.  dr. 

Mix. 

Solution,  Van  Swicten's 

SOMITIOM     ANTIHVI'IIIMTlglK     l>F,     VaN     SwIE- 

TBX      LigrF.nR     d'Oxymiikiatb  pb  Mhh- 

rvKV. 

Corro.«ive  Chloride  of  Mercury,  15  grains 

Alcohol  (SO  percent.),             '  3J  fl.  oz. 

Distilloil  Wiitrr.  sufficient  to  make  32  fl.  oz. 

K  fnblcspoonfiil  contains  nearly  J  grain  of 
Corrosive  ("hlorido  of  Mercury. 


Solution,  Vleminckx'8 

Lime,  240  grains 

Sublimed  Sulphur,  1  oz.  troy 

Water,  10  fl.  oz. 

Boil  down  to  6  fl.  oz.  and  filter.     Used  exter- 
nally in  acne. 

Spirits,  Bathinjj; 

(Jackgon'8) 
Soap,  8  oz.  troy 

Camphor  3  oz.  troy 

Oil  of  Rosemary,  3  fl.  dr. 

Oil  of  Thyme,  3  fl.  dr. 

Alcohol,  64  fl.  oz. 

Mix. 

Spirit  of  Cajuput,  Compound 

Oil  of  Cajuput, 
Oil  of  Cloves, 
Oil  of  Peppermint, 

Oil  of  Anise,  of  each,  4  fl.  dr. 

Alcohol,  2  fl.  oz. 

Mix.     A  powerful  stimulant. 


Spirit,  Perfumed 

SnniTus  OnoH.vTis.    U.S.  1880 
(Cologne  Water) 
Oil  of  Bergamot,  16  parts,  or 
Oil  of  Lemon,  8  parts,  or 
Oil  of  Rosemary,  8  parts,  or 
Oil  of  Lavender  flowers,  4  parts,  or 
Oil  of  Orange  flowers,  4  parts,  or 
Acetic  Ether,  2  parts,  or 
Water,  158  parts,  or 
Alcohol,  800  parts,  or 

To  make  1000  parts,  or  about  8  pints 
Dissolve  the  Oils  and  the  Acetic  Ether  in 
the  Alcohol,  and  add  the  Water.  Set  the  mix- 
ture aside,  in  a  well  closed  bottle,  for  eight  days 
then  filter  through  paper,  in  a  well  covered 
funnel. 

Starch,  Iodized 

AmYI.IM    loPATlM.      U.S.  1880 
Starch,  95  parts,  or                                418  grains 
Iodine,  5  parts,  or                                    22  grains 
Distilled    Water,  a  sufficient  quan- 
tity,   

To  m.ake  100  parts,  or  about  1  oz.  a  v. 
Triturate  the  Iodine  with  a  little  Distilled 
Water  ;  add  the  Starcli  gradually  and  continue 
triturating  until  the  compound  assumes  a  uni- 
form blue  color,  approaching  black.  Dry  it  at 
a  teini>eraturc  not  exceeding  40°  C.  (104°  F.) 
and  rub  it  to  a  fine  powder. 


Starch,  iodide  of.  Soluble 

Iodine,  360  grains 

Starch,  6  oz.  troy 

Ether,  10  fl.  dr. 

I>issolvc  the  Iodine  in  the  Ether,  pour  the  so- 
lution over  the  Starch  ;  then  triturate  till  flio 
Ether  is  evaporated  ;  introduce  into  a  water 
bath,  and  continue  the  heat  for  half  an  hour 
with  occasional  stirring.  A  portiim  of  the 
Iodine  vapor  has  escaped,  but  the  Starch, 
which  has  now  become  soluble,  will  be  com- 
bined with  about  4  percent,  of  Iodine. 
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Styptic,  Pancoast's 

Potassium  Carbouute,  120  grains 

goap,  30  graiut) 

Alcohol,  1  d.  oz. 

Mix. 

Suppositories,  Wade's 

Iodoform,  (iO    grains 

Subnitrate  of  Bismuth,  00    grains 

Hydrated  Chloral,  8    grains 

Morphine,  2J  grains 

Oil  of  Rose,  10    minims 

Oil  of  Theobroma,  240    grains 

Mix,  and  divide  into  12  suppositories  one- 
eighth  of  an  inch  in  diameter.  One  to  be  in- 
serted into  the  ui-ethra  three  times  daily. 


Syrup,  Anthelmintic 

Fluidextract  of  Senna,  1  fl.  dr. 

Oil  of  Chenopodium,  1  fl.  dr. 

Syrup  of  Rhubarb,  2  fl.  oz. 

Mix.     Dose,  a  teaspoonful  three  times  a  day. 


Syrup  of  Anthemis 

Anthemis,  240  grains 

Sugar,  10  oz.  av. 

Water,  6  fl.  oz. 

Make  an  infusion  of  the  flowers  with  the 
Water,  and  add  the  Sugar,  dissolving  without 
heat. 

Syrup  of  Asafetida 

Asafetida,  240  grains 

Sugar,  16  oz.  av. 

Boiling  Water,  8  fl.  oz. 

Rub  the  Asafetida  with  part  of  the  Boiling 
Water,  until  a  uniform  paste  is  made,  then 
gradually  add  the  rest  of  the  Water,  strain,  and 
add  the  Sugar,  using  a  gentle  heat  to  dissolve 
it.     Dose,  a  tablespoonful. 


Syrup  of  Bayberry 

(Thomsouiau  name) 
Bayberry,  12  oz.  troy 

Sugar,  12  oz.  troy 

Diluted  Alcohol,  64  fl.  oz. 

Digest  the  Bayberry  in  the  Diluted  Alcoliol 
for  two  days,  strain,  and  evaporate  to  16  fl.  oz.; 
add  the  Sugar. 


Syrup  of  Bromide  of  Iron 

Syrupus  Feuki  BuoMim.     U.S.  1880 
A  syrupy  liquid  containing  10  percent,  of 
Ferrous  Bromide  [FeBr2  ;  215.5]. 
Iron,  in  the  form  of  lino  wire,  and 

cut    into    small     pieces,     30 

parts,  or  IJ  oz.  av. 

Bromine,  75  parts,  or  9    fl.  dr. 

Sugar,    in     coarse     powder,    600 

parts,  or  28    oz.  av. 

Distilled      Water,      a      sufiicient 

quantity. 


To  make  1000  parts,  or  about         2  pints 
Introduce  the  Iron  into  a  flask  of  thin  glass 
of  suitable  capacity,  add  to  it  200  parts  [or  9  fl. 
oz.]    of  Distilled    Water   and    afterwards    tho 


Bromine.  Shako  the  mi.\ture  occasionally, 
until  the  reaction  ceases  and  tho  .s(j|utiou  hua 
acquired  a  green  color  and  has  lost  the  odor  of 
Bromine.  Place  the  Sugar  in  a  jiorcelain  cap- 
sule, and  filter  the  solution  of  lnomide  of  iron 
into  the  Sugar.  Rinse  the  lla.-k  and  Iron  wire 
with  90  parts  [or  4  fl.  oz.]  of  Distilled  Water, 
and  pass  the  washings  through  the  filter  into 
the  Sugar.  Stir  llie  mi.xture  with  a  porcelain 
or  wooden  spatula,  heat  it  to  the  boiling  point 
on  a  sand  bath,  and,  having  strained  the 
Syrup  through  linen  into  a  tared  bottle,  add 
enough  Distilled  Water  to  make  the  product 
weigh  1000  parts  [or  measure  2  pints]. 
Lastly,  shake  the  bottle  and  transfer  its  con- 
tents to  small  vials,  which  should  be  completely 
filled,  securelj'  corked,  and  kept  iu  a  place  ac- 
cessible to  daylight. 


Syrup  of  Bromide  of  Nickel 

(Dr.  Da  Costa's) 

Bromide  of  Nickel,  160  grains 

Glycerin,  4  fl.  dr. 

Sugar,  8  oz.  av. 

Water,  4  fl.  oz. 

Dissolve  the  Bromide  of  Nickel  in  the  Water, 

and  add  the  Glycerin.     Make  a  syrup  by  cold 
percolation  or  agitation. 


Syrup  of  Cubeb 

(Mitchoirs) 
Fluidextract  of  Cubeb,  2  fl.  oz. 

Magnesium  Carbonate,  240  grains 

Sugar,  12  oz.  troy 

Oil  of  Bitter  Almond,  1  minim 

Orange  Flower  Water,  2  fl.  oz. 

Water,   a  sufficient   quantity   to 

make  16  fl.  oz. 

Rub  the  Fluidextract  with  the  Jlagnesium 
Carbonate,  and  then  add  2  fl.  oz.  of  the  Sugar 
in  small  portions  ;  when  thoroughly  mi.xed, 
add  gradually  first  the  Orange  Flower  Water 
and  then  7  fl.  oz.  of  Water,  constantly  tritu- 
rating the  mixture  until  the  Sugar  is  dissolved  ; 
filter,  and  add  sufficient  Water  to  measure  11 
fl.  oz.,  in  which  dissolve  the  remainder  of  the 
Sugar,  without  heat;  add  the  Oil  <lissolved  in 
a  little  Alcohol,  and  sufficient  Water  to  make 
16  fl.  oz. 

Syrup  of  Qalls,  Aromatic 

Nutgall,  240  grains 

Cinnamon,  120  grains 

Nutmeg,  120  grains 

Glycerin,  6  fl.  dr. 

Syrup,  6  fl.  oz. 

Brandy,  sufficient 

Mix  the  jxiwders,  and,  having  moistened  tho 
mixture  with  a  sufficient  quantity  of  Bramly, 
pack  it  tirmly  in  a  small  cimical  glass  perco- 
lator, and  gradually  pour  Brandy  upon  it  until 
it  commences  todroj)  ;  then  insert  a  cork  tightly 
in  the  lower  orifice  of  the  jjcrcolator,  and  let  it 
stand  twenty-four  hours  ;  then  withdraw  tho 
cork,  and  continue  the  percolation  with  Brandy 
until  6  fl.  oz.  of  tincture  are  obtained.  Mix 
this  with  the  (Jlycerin,  and  evaporate  by  a 
water  bath,  at  a  teiii])craturo  not  excee<ling 
125°  F.,  to  3  fl.  oz.,  filter,  and  thoroughly  mix 
with  the  Syrup. 
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Syrup  of  Qiilenia 

Gillenia,  1  oji.  troy 

Sugar,  15  oz.  troy 

Diluted  Alcohol,  8  i\.  oz. 

Water,  5  fl.  oz. 

Reduce  the  Gilleuia  to  a  coar.se  powder,  per- 
colate with  Diluted  Alcohol  until  8  fl.  oz.  are 
obtained,  evaporate  to  'S  fl.  oz.,  filter,  and  ailil 
suflicient  Water  to  make  the  liquid  measure  8 
fl.  oz.  ;  then  add  the  .Sugar,  and  dissolve  by  a 
gentle  heat. 

Syrup  of  Qinger 

Tincture  of  (jinger,  4  fl.  oz. 

Syrup,  a  suflicient  quantity  to  make    128  fl.  oz. 
xMix. 

Syrup  of  Quaiac 

Guaiac  (powdered),  640  grains 

Potassium  Hydroxide,  58  grains 

Sugar,  ](}  oz.  av. 

Water,  sufficient  to  make  8  fl.  oz. 

Dissolve  the  Potassium  Hydroxide  in  8  fl.  oz. 
of  Water,  add  the  (Juaiac,  macerate  seven  days, 
filter,  add  the  Sugar,  and  strain. 


Syrup  of  Hypophosphite  of  Calcium 

(Procter's) 
Hypophosphite  of  Calcium,  2  oz.  troy 

Sugar,  24  oz.  troy 

Tincture  of  Vanilla,  1  fl.  oz. 

Water,  19  fl.  oz. 

Dissolve  the  salt  in  the  Water,  filter,  add  the 
Sugar,  dissolve  by  aid  of  heat,  and  add  the 
Tincture.  Dose,  a  teaspoon ful  to  a  tablespoon- 
ful  three  times  a  day. 


Syrup  of  the  Hypophosphites 

( I'arrish's; 
Calcium  Hypophosphite,  360  grains 

Sodium  Hypophosphite,  120  grains 

Potassium  Hypophosphite,  120  grains 

Sugar,  1."?  oz.  troy 

Hot  Water,  10  fl.  oz. 

Ornnj^c  Flower  Water,  4  fl.  dr. 

l)i.-(.solve  the  .salts  in  the  Hot  Water,  filter 
through  paper,  dis.solve  the  Sugar  in  the  solu- 
tion by  the  aid  of  heat,  strain,  and  add  the 
Orange  Flower  Water.  Dose,  a  teaspoonful, 
containing  nearly  5  grains  of  the  mixed  salts. 


Syrup  of  Hypophosphites,  Compound 

(Cuntaiiiiiig  Ferric  llypupliuHpliite     I'locter's) 
Calcium  Hypophosphite,  256  grains 

Sodium  Hyp<ipho.'4]ihite,  l'.(2  grains 

Potassium  IIypophos|iliite,  12S  grains 

Ferric  Hyi)ophos|)hite,  t)(i  grains 

HypophoHphorous  Acid  Solution,     240  minims 
Sugar,  9  oz.  av. 

Extract  of  Vanilla,  4  fl.  dr. 

Water,  sufliicient 

Dissolve  the  salts  of  Calcium,  Sodium,  and 
Pota.S8ium  in  6  fl.  oz.  of  Water;  put  the  Iron 
salt  in  a  mortar,  anil  grailually  add  solution  of 
Hypopbosphorous  Acid  till  it  is  dissolved;  to 
this  add  the  solution  of  the  othi-r  salts,  afler  it 
has  been  rendered  slightly  Hfidulous  with  the 
aame   acid,    ami    then    Water,    till    the    whole 


measures  12  fl.  oz.  Dissolve  in  this  the  Sugar, 
with  heat,  and  add  the  Vanilla.  Dose,  a  tea- 
spoonful. 

Syrup  of  Iodide  of  Manganese 

(Procter's) 
Manganese  Sulphate,  1  oz.  troy 

Potassium  Iodide,  285  grains 

Sugar,  6  oz.  av. 

Water, 
Syrup,  of  each,  sufficient 

Dissolve  the  Sulphate  and  Iodide,  each,  in 
li  fl.  oz.  of  cold  Water,  to  which  1  fl.  dr.  of 
Sj'rup  has  been  added.  Mix  them  in  a  glass 
stoppered  bottle,  and,  after  the  crystals  of  Po- 
tassium Sulphate  cease  to  precipitate,  throw 
the  solution  on  a  filter  of  fine  muslin,  and  allow 
it  to  pass  into  an  8-oz.  bottle  containing  the 
Sugar ;  add  sufficient  Water  to  the  filter  to 
bring  up  the  measure  of  the  resulting  Syrup  to 
exactly  8  fl.  oz.  This  contains  about  60  grains 
of  the  Iodide  to  each  fl.  oz.     Dose,  10  minims. 

Syrup  of  Iodide  of  Starch 

Iodide  of  Starch  (soluble),  360  grains 

.Sugar,  19  oz.  troy 

Water,  12  fl.  oz. 

Dissolve  the  Iodide  in  the  Water,  and  add 
the  Sugar.  This  syrup  contains  1  part  of 
Iodine  in  1000.     Dose,  a  teaspoonful. 

Syrup  of  lodohydrargyrate  of  Iron 

Red  Mercuric  Iodide,  1  grain 

Syrup  of  Ferrous  Iodide,  4  fl.  oz. 

Mix.  Dose,  20  to  30  uiiuims,  as  an  altera- 
tive tonic. 


Syrup  of  lodohydrargyrate  of  Potassium 


SlKOP   UlBERT 


Red  Mercuric  Iodide, 
Potassium  Iodide, 
Distilled  Water, 
Syrup,  sufficient  to  make 
Dose,  1  teaspoonful. 


5  grains 
260  grains 

6  fl.  dr. 
16  fl.oz. 


Syrup  of  Juglans,  Compound 

Syrupus  A.ntirhaohiticus 
(Vanier's) 
Extract  of  Walnut  Leaves,  152    grain! 

Extract  of  Cinchona,  75    grains 

Potassium  Icjdide,  40    grains 

Anise  Oil  Sugar,  115    grains 

Alcohol.  21  fl.  dr. 

White  Wine,  4    fl.  dr. 

Syrup,  12    fl.  oz. 

Dose,  for  small  children,  a  teaspoonful  four 
to  five  times  a  day  ;  for  older  children,  half  a 
tablcspoonful.  \'anicr's  syrup  is  said  to  con- 
tain, in  luldition  to  the  above,  5  percent,  of 
Cod  Liver  Oil. 

Syrup  of  Lactucarium 

(Aubergk-r'g  luudined) 
Fluidextract  of  Lactucarium 

(U.S.),  4fl.  dr. 

Syrup  of  Orange  Flowers,  4  fl.  or. 

Syrup,  10  fl.  01. 

Mix. 
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Syrup,  Laxative 

( AmuBeart's) 
Rasped  Guaiac  Wood, 
Chicory  Root, 
Lappa, 

Water  Dock  Root, 
Fumitory  Tops, 

Tops  of  Viola  Tricolor,  of  each,       154    grains 
Senna,  770    grains 

Sugar, 

Honey,  of  each,  lOJ  oz.  av. 

Boiling  Water,  sufficient 

liruise  the  materials,  and  infuse  for  twelve 
hours  with  18  fl.  oz.  of  15oiIinj;  Water;  strain, 
and  make  a  second  infusion  with  10  fl.  oz.  of 
AVater;  strain  under  pressure,  filter  through 
paper  (evaporate  to  one-fourth),  then  add  the 
Honey  and  Sugar  and  shake  until  dissolved; 
strain.     Dose,  1  to  2  tablespoonfuls  a  day. 


Syrup  of  Lemon 

Syrupiis  Limonis.     U.  S.  1880 
Lemon  Juice,  recently  expressed  and 

strained,  40  parts,  or  17  fl.  oz. 

Fresh  Lemon  Peel,  2  parts,  or  1  oz.  av. 

Sugar,  in  coarse  powder,  60  parts,  or  28  oz.  av. 
Water,  a  sufficient  quantity. 


To  make  100  parts,  or  about  2  pints 

Heat  the  Lemon  Juice  to  the  boiling  point; 
then  add  the  Lemon  Peel,  and  let  the  whole 
stand,  closely  covered,  until  cold.  Filter,  add 
enough  Water  through  the  filter  to  make  the 
filtrate  weigh  40  parts  [or  measure  17  fl.  oz.], 
dissolve  the  Sugar  in  the  filtered  liquid  by  agi- 
tation, without  heat,  and  strain. 


Syrup  of  Licorice  Root 

Fluidextract  of  (Tlyeyrrhiza  4  fl.  oz. 

Syrup,  a  sufficient  quantity  to  make    16  fl.  oz. 
Mix. 


Syrup  of  Lobelia 


(Thomsouian  name) 

Lobelia  Seed, 

Sugar, 

Tincture  of  Lobelia, 

1  oz.  av 

16  oz.  av 

4  fl.  oz. 

Vinegar, 

1  fl.  oz. 

Water,  16  fl.  oz. 

Boil  the  Seed  with  the  Vinegar  and  Water 
for  half  an  hour ;  add  the  Sugar,  and,  lastly, 
when  cold,  add  the  Tincture  of  Lobelia. 


Syrup  of  Manna 

Manna,  1  oz.  troy 

Sugar,  5  oz.  troy 

Water,  4  fl.  oz. 

Dissolve  the  Manna  in  the  Water,  filter,  add 
the  Sugar,  and  heat  to  boiling,  then  strain. 


Syrup  of  Alorphine 

SiRop  RK  MoHi'iii.NK       Fr.  Codex 

Morphine  Hydrochloride,  1  grain 

Distilled  Water,  29  minims 

Syrup,  sufficient  to  make  27  fl.  dr. 

Mix.     A  tablespoonful  contains  about  i^  gr. 
morphine. 


Syrup,  Jackson's  Pectoral 

Oil  of  Sassafras,  64  minims 

Tincture  of  Tolu,  8  fl.  oz. 

Magnesium  Carbonate,  2  oz.  troy 

Water,  8  pints 

Sugar,  14  lb.  av. 

Morphine  Ilj'drochloride,  64  grains 

Rub  up  the  Tincture  of  Tolu  and  Oil  of 
Sassafras  with  the  Carbonate,  gradually  add 
J  lb.  of  the  Sugar  and  then  the  Water,  filter, 
recovering  8  pints,  in  which  dissolve  the  re- 
mainder of  the  Sugar.  Dissolve  the  Morphine 
in  1  fl.  oz.  of  Water,  add  to  the  Syrup,  and 
make  the  measure  up  to  16  pints. 

Syrup  of  Piiosphate  of  Calcium 

(Wiegaiid's) 
Precipitated  Phosphate  of  Calcium,    1  oz.  troy 
Hydrochloric  Acid,  4  fl.  oz. 

Sugar,  12  oz.  troy 

Water,  7  fl.  oz. 

Dissolve  the  Phosphateof  Calcium, previously 
mixed  with  an  ounce  of  Watfer,  by  means  of 
the  Acid,  and  filter;  add  the  Sugar,  then  the 
remaining  Water,  until  the  bulk  is  increased 
to  12  fl.  oz.,  and  strain.     Dose,  a  teaspoonful. 

Syrup  of  Phosphate  of  Manganese 

(Wiegand's) 
Manganese  Sulphate  (cryst.),  735  grains 

Sodium  Phosphate,  1200  grains 

Hydrochloric  Acid,  4  fl.  dr. 

Sugar,  10  oz.  troy 

Water,  sufficient 

Dissolve  the  salts  separately,  each  in  8  fl.  oz. 
of  Water,  and  add  the  solution  of  Sodium 
Phosphate  to  the  solution  of  Manganese  Sul- 
phate, as  long  as  it  produces  a  precipitate, 
which  wash  with  cold  Water  and  dissolve  by 
means  of  the  Acid  ;  dilute  till  it  measures -7  fl. 
oz.,  then  add  the  Sugar.  Each  fl.  dr.  contains 
5  gr.  of  the  salt. 

Syrup  of  the   Phosphates,  Compound 

SVRIIMS     PhoSPHATI'M    ComI'OSITIS 
(Chemical  Food) 
Precipitated  Carbonate  of  Calcium,  256  grains 
Phosphateof  Iron  (V.S.  P.  1880),   128  grains 
Phosphate  of  Ammonium,  128  grains 

Bicarbonate  of  Potassium,  32  grains 

Bicarbonate  of  Sodium,  32  grains 

Citric  Acid,  1  oz.  troy 

Glycerin,  1  fl.  oz. 

Phosphoric  Acid  (50  percent.),  2  fl.  oz. 

Orange  Flower  Water.  2  fl.  oz. 

Tincture  of  Cudbear  (N.  F.),  120  minims 

Sugar,  8  oz.  troy 

Water,  enough  to  make  16  fl.  oz. 

Triturate  the  Precipitated  CHrbonate  of  Cal- 
cium with  the  Bicarbonates  of  Potassium  and 
Sodium,  the  Citric  Acid.  Glycerin,  and  Orange 
Flower  Water,  and  gradually  add  the  Phos- 
phoric Acid,  stirring  until  solution  has  been 
effected.  Dissolve  the  Phosphate  of  Iron  and 
the  Phosphateof  Ammonium  in  /<iiir  (4)  jiuid- 
ounrrn  of  hot  Water,  cool,  and  ml<l  the  solution 
to  that  previously  prepared.  Filter  the  whole 
through  a  pellet  of  absorbent  cotton  placed  in 
the  neck  of  a  funnel,  and  receive  the  filtrate 
in  a  graduated  bottle  containing  the  Sugar. 
Agitate  until  the  latter  is  dissolved,  then  add 
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the  Tincture  of   Cudbear,  and,  lastly,  enough 
Water  to  make  ni.rlceii  (16)  Jfiiidounces. 

Each  Jhiidraclim  cciitahis  about  2  grains 
of  I'hoHphate  of  Calcium,  1  grain,  each,  of 
the  Phonphatex  of  Iron  and  Ammonium,  and 
smaller  quantities  of  the  Phosphates  of  Potas- 
sium and  Sodium. 

Syrup  of  Pipsissewa 

Fluidextrnet  of  Chimaphila,  4  fl.  oz. 

Syrup,  a  sufficient  quantitj'  to  make    16  fl.  oz. 
iMix. 

Syrup,  Strengthening 

(Thomsonian  name) 
Comfrey  Root,  2  oz.  av. 

Inula,  1  oz.  av. 

Marrubium,  240  grains 

Beth  Root,  120  grains 

Brandy,  8  fl.  oz. 

Sugar,  8  oz.  av. 

Water,  3  pints 

Add  the  Water  to  the  Comfrey  Root,  Inula, 
and  Marrubium,  and  boil  until  the  liquid 
measures  24  fl.  oz.,  then  strain,  and  add  the 
remaining  ingredients. 

Syrups  for  Soda  Water 
Chocolate  Syrup 

Best  Chocolate,  8  oz.  av. 

Sugar,  64  oz.  av. 

Water,  32  fl.  oz. 

Mix  the  Chocolate  in  the  Water,  and  stir 
thoroughly  over  a  slow  fire ;  strain,  and  add 
the  Sugar. 

Coffee  Syrup 

Cofl'ee  (roasted),  8  oz.  av. 

Boiling  Water,  S  pints 

Sugar,  1 12  oz.  av. 

Make  an  infusion,  filter,  add  the  Sugar,  and 
strain. 

Lemon  Syrup 

Solution  of  Citric  Acid  (1  in  10), 
Spirit  of  Lemon, 
Syrup, 

Tincture  of  Curcuma,  a  sufficicn 
color. 

Mix. 

Nectar  Syrup 
Vanilla  Syrup, 
Pineiijiple  Syruii, 
Strawberry  Syrup, 

Mix. 

Orange  Syrup 
Oil  of  Orange  (frc.sh), 
Citric  Acid, 
Syrup, 

Mix. 

Pineapple  Syrup 
Pineapple  Juice, 
Sugar, 
Water, 

Mix  the  Juico  and  Water,  and 
Sugar  by  percolating  with  the  mi 

Raspberry   Syrup 

Ra-opboiry  .Juice, 

Sugar, 

Water, 


3  fl.  oz. 
li  fl.  oz. 
8  pints 
t  quantity  to 


40  fl.  oz. 

8  fl.  oz. 

16  fl.  oz. 


10  minims 
120  grains 
64  fl.  oz. 


.32  fl.  oz. 

128  oz.  av. 

32  fl.  oz. 

dissolve  the 

xture. 


.32  fl.  oz. 
128  oz.  nv. 
32  fl.  oz. 


Mix  the  Juice  and  Water,  and  dissolTO  the 
Sugar  by  percolating  with  the  mixture. 

Sarsaparilla  Syrup 

Fluidextract  of  Sarsaparilla,  2  fl.  oz. 

Oil  of  Sassafras, 

Oil  of  Anise,  of  each,  12  minims 

Oil  of  Gaultheria,  9  minims 

Syrup,  a  sufficient  quantity  to  make  8  pints 
Mix. 

Sherbet  Syrup 

Vanilla  Syrup,  48  fl.  oz. 

Pineapple  Syrup,  16  fl.  oz. 

Lemon  Syrup,  16  fl.  oz. 

Mix. 

Strawberry  Syrup 

Strawberry  Juice,  32  fl.  oz. 

Sugar,  128  oz.  av. 

Water,  32  fl.  oz. 

Mix  the  Juice  and  Water,  and  dissolve  the 
Sugar  by  percolating  with  the  mixture. 

Vanilla  Syrup 

Fluidextract  of  Vanilla,  2  fl.  oz. 

Syrup,  a  sufficient  quantity  to  make    32  fl.  oz. 
Mix. 

Tea,  Tonic 

(Gerhard's) 
Gentian,  1  oz.  troy 

Rhubarb,  120  grains 

Ginger,  240  grains 

Sodium  Bicarbonate,  120  grains 

Boiling  Water,  32  fl.  oz. 

Bruise  the  Gentian,  Rhubarb,  and  Ginger, 
mix  them,  and  add  the  Sodium  Bicarbonate ; 
then  infuse  in  32  fl.  oz.  of  Boiling  Water. 
Dose,  a  wineglassful  three  times  a  day. 

Tea,  Worm 

Spigelia,  240  grains 

Miinna,  240  grains 

Senna,  120  grains 

Fennel,  60  grains 

Contuse  the  Spigelia  and  mix  it  with  the 
other  ingredients  ;  infuse  in  16  fl.  oz.  of  Boil- 
ing Water.  Give  a  child,  two  years  old  or  up- 
ward, half  a  teacupful,  warm,  morning,  noon, 
and  night,  before  eating. 

Third  Preparation 

(Thomsonian  name) 

Lobelia  Seed, 

Capsicum,  of  each,  1  oz.  av. 

('vi)rij)e(liuiu  Powder,  10  grains 

A.l.l  12  fl.  oz.  of  Number  Six  (page  1407), 
macerate,  and  keep  on  the  dregs. 

Tincture,  Asiatic 

(For  cholera) 
Opium,  240  grains 

Camphor,  240  grains 

Ciuipicum,  240  grains 

Oil  of  Cloves,  4fl.dr. 

Compound  Spirit  of  Ether,  8  fl.  oz. 

Macerate  from  ten  to  twenty  days,  or  pro- 

?aro    by    percolation    in    a    close    percolator. 
)ose,  20   to  60  drops  every  second,  third,  or 
fourth  hour  in  sweetened  water. 
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Tincture,  Astringent 

Aromatic  Ti.nctike  ok  Galls 
(Gilbert's) 
Nutgall,  16  oz.  av. 

Oil  of  Citron,  30  minims 

Oil  of  Bergainot,  30  minims 

Oil  of   Lemon,  30  minims 

Oil  of  Thyme,  8  minims 

Oil  of  Lavender,  8  minims 

Oil  of  Rosemary,  8  minims 

Tincture  of  Benzoin,  1  fl.  dr. 

Alcohol  ('JO  percent.),  sufficient 

Exhaust  the  (iall  by  percolation  with  Alco- 
hol, distil  off  the  Alcohol,  and  evaporate  to  8 
fl.  oz.  ;  redissolve  thi.s  extract  in  8  fl.  oz.  of 
Alcohol,  add  the  Oils,  and  tiller. 

Tincture  of  Black  Hellebore 

Ti.NCTUKA  Helleboki.  U.S.  1870 

Black  Hellebore,  in  moderately  fine 

powder,  4  oz.  troy 

Diluted  Alcohol,  a  sufficient  quantity 

Moisten  the  powder  with  1  fl.  oz.  of  Diluted 
Alcohol,  pack  it  in  a  cylindrical  percolator, 
and  gradually  pour  Diluted  Alcohol  upon  it 
until  2  pints  of  tincture  are  obtained. 

Tincture  of  Burdock  Seed 

Ground  Burdock  Seed,  4  oz.  troy 

Water,  4  fl.  oz. 

Alcohol,  ,12  fl.  oz. 

Mix  the  liquids,  and  percolate  in  the  usual 
way  until  16  fl.  oz.  of  tincture  are  obtained. 
Dose,  a  teaspoonful  three  or  four  times  a  day. 

Tincture  of  Cannabis  Indica,  Ethereal 

Extract  of  Cannabis  (Squire'.s),         240  grains 
Spirit  of  Nitrous  Ether,  8  fl.  oz. 

Triturate  together  in  a  mortar  till  the  Ex- 
tract is  dissolved.     Dose,  5  to  15  drops. 

Tincture  of  Cantharides,  Ethereal 

Cantharidcs,  1  <>■/..  troj' 

Spirit  of  Nitrous  Ether,  14  fl.  oz. 

Macerate  for  eight  days,  and  filter. 

Tincture  of  Castor 

TiNCTiiRA  Castorei.     U.  S.  1870 
Castor  (bruised),  1  oz.  troy 

Alcohol,  16  fl.  oz. 

Macerate  for  seven  days,  express,  and  filter 
through  paper. 

Tincture  of  Colchicum,  Ethereal 

Colchicum,  Z  oz.  troy 

Spirit  of  Nitrous  Ether,  sufficient 

to  make  8  fl.  oz. 

Made  by  percolation.     Dose,  20  to  30  drops. 

Tincture  of  Conium 

TiNCTURA  CONII.      U.  S.  1880 

Conium  in   No.  30  powder,  150 

parts,  or  4  j  oz.  av. 

Diluted    Hydrochloric   Acid,  4 

part-s,  or  1    fl.  dr. 

Diluted    Alcohol,     a    sufficient 

quantity, 

To  make  1000  parts,  or  2    pinta 


Moisten  the  powder  with  45  parts  [or  2  fl. 
oz.]  of  Diluted  Alcohol,  previously  mixed  with 
the  Diluted  Hydrochloric  Acid,  and  macerate 
for  twenty-four  hours ;  then  pack  it  m';<]er- 
ately  in  a  conical  gla.«s  percolator,  and  gradu- 
ally pour  Diluted  Alcohol  upon  it,  until  1000 
parts  [or  2  pints]  of  Tincture  are  obtained. 

Tincture  of  Cubeb,  Ethereal 

Cubeb,  2  oz.  troy 

Spirit  of  Nitrous  Ether,  16  fl.  oz. 

Macerate  for  eight  days,  and  filter. 

Tincture  of   Ferric  Acetate     Tincture  of 
Acetate  of   Iron 

TiNCTLRA  Ferri  Acetatis.     U.  S.  1880 
Solution  of  Acetate  of  Iron, 

50  parts,  or  4  fl.  oz. 

Alcohol,  30  parts,  or  3  fl.  oz.  3  fl.  dr. 

Acetic  Ether,  20  parts,  or  2  fl.  oz. 

To  make  100  parts,  or  9  fl.  oz. 

Mix  the  Alcohol  and  Acetic  Ether,  and  grad- 
ually add  the  Solution  of  Acetate  of  Iron, 
taking  care  that  the  mixture  remains  cool. 
Keep  the  Tincture  in  glass  stoppered  bottles, 
in  a  cool  and  dark  place. 

Tincture,  Qoiden 

Ether,  2  fl.  oz. 

Tincture  of  Opium,  2  fl.  oz. 

Chloroform,  4  fl.  dr. 

Alcohol,  2  fl.  oz. 
Mix.     Dose,  3  to  20  drops. 

Tincture  of  Green  Soap,  Compound 

(Tilbury  Fox) 
Green  Soap,  1  oz.  troy 

Oil  of  Lavender,  90  minims 

Oil  of  Cade, 

Alcohol,  of  each,  1  fl.  oz. 

Mix. 

Tincture  of  Green  Soap  with  Tar 

(Hebra's) 
Green  Soap,  1  oz.  troy 

Tar, 
Alcohol,  of  each,  I  II.  oz. 

Tincture  of  Guaiac,  Ethereal 

Guaiac,  lA  oz.  troy 

Spirit  of  Nitrous  Ether,  8    fl.  oz. 

Make  by  maceration.     Dose,  a  teaspoonful. 

Tincture  of  Ignatia 

Tincture  IiiNATi.t:.     I'.  S.  1880 
Ignatia,  in  No.  60  powder,  10  parts, 

or  8  oz.  av. 

Alcohol, 
Water,  each,  a  sufficient  quantity 

Mix  .Mcohol  and  Water  in  the  proportion  of 
8  parts  [or  4A  pints]  of  .•Meolml  to  1  part  [or  4 
pint]  of  Water.  Moisten  the  powder  with  10 
parts  [or  J  pint]  of  the  mcnstruuiu,  and  macer- 
ate for  twenty-four  hours;  then  pack  it  firmly 
in  a  cylindrical  ])ercolntor,  and  gradually  pour 
menstruum  upon  it,  until  the  Ignatia  is  ex- 
hausted. Reserve  the  first  IKI  parts  [or  41 
pints]  of  the  percolate,  evaporate  the  remainder 
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to  10  parts  [or  J  pint],  ami  mix  with  the  re- 
served portion.  01'  this  Tincture  take  any 
convenient  number  of  parts,  and,  by  means  of 
a  water  hath,  evaporate  it  to  dryness.  Weigh 
the  resulting  extract,  and  from  its  weight  cal- 
culate the  quantity  of  extract  contained  in  the 
100  parts  of  Tincture  obtained;  then  dissolve 
the  dried  extract  in  the  remiiindcr  of  the  Tinc- 
ture, and  add  enough  of  the  above  menstruum 
to  make  the  product  weigh  so  many  parts  that 
each  100  parts  of  Tincture  shall  contain  1  part 
of  dry  extract.  Lastly,  mix  thoroughly,  and 
tilter  through  paper. 

Tincture  of  Ignatia,  Compound 

GOUTTES    A.MEKES.       lilTTKK    I>I{(J1' 

Ignatia,  8  oz.  troy 

Alcohol,  60  percent.,  16  oz.  (by  weight) 

Potassium  Carbonate,  30  grains 

Charcoal,  6  grains 

Oil  of  Wormwood,  6  (i.  dr. 

Macerate   fifteen  days,  and  then  recover  16 
fl.  oz.  by  percolation. 

Tincture  of  Iodine,  Compound 

TiNCTURA    lODINII    COMPOSITA.        U.  S.  1870 

Iodine,  240  grains 

Iodide  of  Potassium,  1  oz.  troy 

Alcohol,  16  fl.  oz. 

Dissolve  the  Iodine  and  Iodide  of  Potassium 
in  the  Alcohol. 

Tincture  of  Iodine,  Ethereal 

(Mageuiiie's) 


Iodine, 
Ether, 


tner. 

Dissolve.     Used  externally. 


32  grains 
1  fl.  oz. 


Tincture  of  Iodoform,  Compound 

Iodoform,  l.i  grains 

Potassium  Iodide,  120  grains 

Glycerin,  2  fl.  dr. 

Alcohol,  6  fl.  <lr. 

Rub  the  Iodoform  and  the  Potassium  Iodide 
in  a  mortar  until  a  fine  powder  is  produced, 
then  add  the  (ilyccrin  ami  rul)  to  the  consist- 
ency of  cream;  then  aiid  the  Alcohol,  ami 
stir  briskly  until  all  is  dissolved,  hose,  IT) 
drops  three  times  a  day,  on  sugar  or  in  syrup. 

Tincture  of  Iron,  Bitter 

(I'hyHick's) 
Iron  (filings),  3    oz.  av. 

Ginger  (bruised). 

Gentian  (bruised),  of  each,  1    oz.  av. 

Orange  Peel,  i  oz.  av. 

Strong  Old  Cider,  Ifi    fl.  oz. 

Macerate  for  two  weeks  or  longer,  express, 
and  filter. 

Tincture  of  Jalap 

TisrTi:nA  Jai.ap.k.     U.  S.  1870 
Jalap,  in  fine  powder,  6  oz.  trov 

Alcohol, 

Water,  each,  a  sufficient  quantity 

Mix  two  measures  of  Alcohid  with  one  of 
Water;  then  moisten  the  powder  with  2  fl.  oz. 


of  the  mixture  ;  pack  it  moderately  in  a  cylin- 
drical percolator,  and  gradually  pour  the  mix- 
ture upon  it  until  32  fl.  oz.  of  tincture  are 
obtained. 

Tincture  of  Jalap,  Compound 

TiNCTtRA  PuRGAXS 

Jalap,  1  oz.  troy 

Turpelh  Root,  60  grains 

Scammonv,  120  grains 

Alcohol  (60  percent.),  12  fl.  oz. 

Macerate  for  ten  days,  express,  and  filter. 
Dose,  1  to  4  tablespoonfuls.  Known  in  France 
as  Ean-iic- Vie  Allemaiidc,  also  Lnvo/lcy'n  J'lir- 
f/fitive  Elixir.  Sweetened  with  Sugar  it  is  the 
Elixir Autiijltiireux  de  (Inillit. 

Tincture  of  Kino,  Compound 

Powdered  ()])ium,  60  grains 

Powdered  Kino,  60  grains 

Camphor,  90  grains 

Cloves,  90  grains 

Diluted  Alcohol,  16  fl.  oz. 
Make  a  tincture  by  percolation. 

Tincture  of  Lupulin 

TiNCTCRA  Li  puLi.N.'E.     U.  S.  1870 
Lupulin,  4  oz.  troy 

Alcohol,  a  sufficient  quantity 

Pack  the  Iiupulin  in  a  narrow  cylindrical 
])ercolator,  and  gradually  i)ciur  Alcohcd  upon  it 
until  32  fl.  oz.  of  tincture  arc  obtained. 

Tincture  of  Opium,  Acetated 

TiNCTUHA  Opii  Acetata.    U.  S.  1870 
Powdered  Opium,  2  oz.  troy 

Distilled  Vinegar,  12  fl.  oz. 

Alcohol,  8  fl.  oz. 

Macerate  for  a  week,  express,  and  filter. 

Tincture,  Purgative 

(Pol.eirs) 
Resin  of  Podophyllum,  8  grains 

Tincture  of  Ginger,  5  fl.  dr. 

Alcohol,  8  fl.  dr. 

Mix.  Dose,  a  teaspoonful  at  night,  when 
lying  down. 

Tincture  of  Khubarb  and  Senna 

TiNCTiitA   KiiKi   1,1   Si;.\N.K.      I'.S.   1870 

(Warner's  Gout  Cordial) 

Rhubarb,  1  oz.  troy 

Senna,  120  grains 

Coriander, 

Fennel,  of  each,  60  grains 

dlycyrrhiza,  30  grains 

Raisins,  deprived  of  their  seeds,  6  oz.  troy 

Diluted  Alcohol,  48  fl.  oz.  ' 

Macerate  for  seven  days,  express,  and  filter 
through  paper. 

Tonic,  Hair 

(Prof.  ( irons) 
Tinture  of  Cantharides,  90  minims 

Tincture  of  Capsicum,  20  minims 

Glycerin,  30  minims 

Perfumed  Spirit,  sufiicicnt  to  make     6  fl.  oz. 
Mix. 
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Troches  of  Borax 

Sodium  Borate,  150    {grains 

Powdered  .Sugar,  1800    grains 

Carmine,  No.  -10,  IJ  grains 

Tragacanth  (in  tlakes),  5    grains 

Distilled  Water,  120    minims 

Tincture  of  lieuzoin,  20    minims 

Prepare  a,  mueilage  from  the  Tragacanth, 
with  the  addition  of  the  AVater  and  Tincture. 
Dissolve  the  Carmine  in  30  iiiiniuis  of  Water 
of  Ammonia.  Mix  the  dry  ingredients  to- 
gether, add  the  Carmine  solution  and  sufficient 
Tragacanth  mucilage  to  form  a  mass.  Divide 
the  mass  into  100  troches,  each  weigliing  20 
grains  and  containing  IJ  grains  of  Sodium 
Borate. 

Troches  of  Magnesia 
Trochisci  Maunesi.e.     U.S.  1880 
Magnesium  Oxide,  300  grains 

Nutmeg,  in  tine  powder,  15  grains 

Sugar,  in  tine  powder,  900  grains 

Mucilage  of  Tragacanth,  a  sufficient 
quantity,  to  make  100  troches 

Rub  the  Magnesium  Oxide  and  the  powders 
together  until  they  are  thoroughly  mixed ; 
then,  with  Mucilage  of  Tragacanth,  form  a 
mass,  to  be  divided  into  100  troches. 

Troches  of  Santoninate  of  Sodium 

Trochisci  Snini  Santomna  ris.      U.S.   ISSO 
Santoninate  (d'  Sodium,  in  lino 

powder,  '    100  grains 

Sugar,  in  tine  powder,  2000  grains 

Tragacanth,  in  tine  powder,  60  grains 

Orange  Flower  Water,  a  suffi- 
cient quantity,  to  make  100 
troches 
Rub   the   powders   together   until    they  are 
thoroughly  mixed  ;  then,  with  Orange  Flower 
Water,   form   a  mass,  to  be  divided  into  100 
troches. 

Vinegar,  Aromatic 
Glacial  Acetic  Acid, 
Oil  of  Cloves, 

Camphor,  of  each,  1  fl.  oz. 

Mix. 

Vinegar  of  Lobelia 
Aci-j'iM   LoiiKhi.i:.     U.S.  1880 
Lobelia,  in  No.   30  powder,  ten 

parts,  or  13  oz.  av. 

Diluted  Acetic  Acid,  a  sufficient 
quantity. 

To. make  100  parts,  or  1  pint 

Moisten  the  jjowder  with  5  parts  [or  1  fl.  oz.] 
of  Diluted  Acetic  Acid,  pack  it  firmly  in  a 
conical  gla.ss  percolator,  and  gradually  pour 
Diluted  Acetic  A(Md  upon  it  until  100  parts  [or 
1  pint]  of  filtered  liquid  are  (ilitained. 

Vinegar,  Raspberry 

Raspberry  Syruj),  1(5  fl.  oz. 

Glacial  Acetic  Acid,  1  11.  dr. 

Mix.     Dilute  with  sufficient  water. 

Vinegar  of  Sanguinaria 

AcETUM  Sanguinaiu.k.     U.S.  1880. 
Sanguinaria,  in  No.  30  powder,  10 

parts,  or  IJ  oz.  av. 

Diluted    Acetic    Acid,    a   sufficient 

quantity. 

To  make  100  parts,  or  1  pint 


Moisten  the  powder  with  5  parts  [or  1  fl.  oz.] 
of  Diluted  Acetic  Acid,  jiack  it  firmly  in  a  coni- 
cal glass  percolator,  and  gradually  pour  Di- 
luted Acetic  Acid  upon  it  until  100  parts  [or  1 
pint]  of  filtered  liquid  are  obtained. 

Water,  Carbolic  Acid 

Ayi  A  AciDi  Cakuolici.      V.!^.  1870 

(Jlycerite  of  Carbolic  Acid,  5  fl.  dr. 

Water,  a  sufficient  quantity  to  make       8  fl.  oz. 

Mix  the  Glycerite  with  the  Water.    Used  as  a 

gargle,  and  as  a  wash  in  various  skin  diseases. 

t 
Wine  of  Aloes 

ViNUM  Aloes.     U.  S.  1880 
Purified  Aloes,  6  parts,  or  2  oz.  av. 

Cardamom,  1  part,  or  146  grains 

Ginger,  1  part,  or  146  grains 

Stronger  ^\'hite  AVine,  a  sufficient 
quantity. 

To  make  100  parts,  or  2  pints 

Mix  the  Aloes,  Cardamom,  and  Ginger,  and 
reduce  them  to  a  moderately  coarse  (No.  40) 
powder.  Macerate  the  powder  with  90  parts 
[or  26  fl.  oz.]  of  Stronger  White  Wine  for  7 
ilays,  with  occasional  agitation,  and  filter 
tlirough  paper;  adding,  through  the  filter, 
enough  Stronger  White  Wine  to  make  the  fil- 
tered liquid  weigh  100  parts  [or  measure  2 
pints]. 

Wine,  Aromatic 
ViNUM  Akomaticum.     U.S.  1880 
Lavender,  1  part,  or  72  grains 

Origanum,  1  part,  or  72  grains 

Peppermint,  1  part,  or  72  grains 

Rosemary,  1  part,  or  72  grains 

Sage,  1  part,  or  72  grains 

Wormwood,  1  part,  or  72  grains 

Stronger   White  Wine,  a   sufficient 

quantity, 

To  make  100  parts,  or  1  pint 

Mix  the  solid  ingredients,  and  reduce  them 
to  a  coarse  (No.  20)  powder.  Moisten  the 
powder  with  4  parts  [or  6  fl.  dr.]  of  Stronger 
White  AVine,  pack  it  moderately  in  a  conical 
glass  percolator,  and  gradually  pour  enough 
Stronger  AVhite  Wine  upon  it  to  make  the  fil- 
tered liquid  weigh  100  parts  [or  measure  1 
pint]. 

Wine  of  Rhubarb 
ViM'si   RiiEi.     U.  S.  ISSO 
Rhubarb,  in  No.  30  powder,  10 

parts,  or  3i  oz.  av. 

Calamus,  in  No.  30  powder,  1 

part,  or  140    grains 

Stronger  White  AVine,  a  sufli- 

cient  quantity. 

To  make  100  jmrts,  or  2  pints 

Moisti'u  the  mixed  powders  with  5  jiarts  [or 
lA  (1.  o/..]  of  Stronger  White  Wine,  j.ack  the 
mixture  in  a  conical  glass  jiercolator,  ami  grad- 
ually jtour  enough  Stronger  White  Wine  upon 
it  to  make  the  filtered  liquid  weigh  100  parts 
[or  measure  2  pint.-]. 

Wine  of  Tobacco 

ViNUM  Tabaci.     U.S.  1870 
Tobacco.  240  grains 

White  Wine.  8  fl.  oz. 

Macerate  and  filter. 
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Acetum  Aromatlcum.     N.  F. 

Aromatic  Vinegar 

The  formula  of  this  preparation  is  identical 
vrith  that  of  the  2d  ed.  N.  F.  It  contains  the 
volatile  oils  of  lavender,  rosemary,  juniper, 
peppermint,  cinnamon,  lemon  and  cloves,  dis- 
solved in  alcohol,  acetic  acid  and  water. 

Acidum  Carbollcum  lodatum.    N.  F. 

Iodized  Carbolic  Acid 
[Phenol  lodatum,  Iodized  Phenol] 

The  formula  for  Iodized  Carbolic  Acid  was 
not  changed  in  the  last  revision  of  the  N.  F., 
with  the  exception  that  the  quantities  are  ex- 
pressed in  parts  by  weight  instead  of  grammes. 
It  is  made  from  iodine,  phenol  and  glycerin. 
It  is  used  externally  as  a  convenient  form  of 
applying  iodine  and  phenol  when  indicated. 


Acidum  Citricum  Saccharatum. 

Saccharated  Citric  Acid 


N.  F. 


The  formula  for  this  preparation  does  not 
differ  from  that  of  the  2d  ed.  N.  F.  This  pow- 
der is  used  by  mixing  it  with  an  equal  weight 
of  saccharated  sodium  bicarbonate  (see  page 
13.S7)  and  adding  to  water  to  form  an  effer- 
veacing  solution  which  is  refrigerant  and 
laxative. 

Acidum  Hypophosphorosum.    N.  F. 

(U.  S.  P.  =  30  per  cent.) 

IlYPOPHOSPHonocs  Acid 

The  3d  ed.  N.  F.  introduces  a  process  for 
making  hypophosphorous  acid  by  decomposing 
potassium  hypophosphite  with  tartaric  iicid, 
the   liquids    used    being    distilled    water    and 


diluted  alcohol.  The  strength  ia  the  same  as 
that  of  the  U.  S.  P.  (8th  Kev.),  30  per  cent. 
(see  page  482).  The  2d  cd.  N.  F.  jvrcparation 
was  a  10  per  cent.  acid.  It  is  intended  to  bo 
used  for  making  diluted  hypophosphorous  acid. 

Acidum  Metaphosphoricum  Dllutum.  N.  F. 

Diluted  METAPHosriiORic  Acid 

[Acidum    Phosphoricum    Gl.aciale    Dilutum, 
Diluted   Glacial   Phosphoric  Acid] 

This  diluted  acid  is  intended  to  be  of  the 
same  strength  as  the  official  diluted  phosphoric 
acid.  Inasmuch  as  glacial  phosphoric  acid, 
from  which  it  is  made,  as  found  in  commerce 
usually  contains  sodium  phosphate  in  largo 
quantity  as  an  impurity,  a  similar  formula  was 
abandimcd  by  the  U.  S.  Pharmaeopaia  because 
of  its  uncertain  strength,  and  this  diluteil  acid 
should  not  be  used  in  place  of  the  official 
diluted  phosphoric  acid.     (See  page  482.) 

Acidum  Tartaricum  Saccharatum.     N.  F. 

Saccharated   Tartaric   .Vcid 

The  formula  for  this  preparation  does  not 
differ  from  that  of  the  2d  ed.  N.  F.  Used  by 
dissolving  in  water  with  an  equal  weight  of 
saccharated  sodium  bicarbonate  (see  page  1337) 
to  form  an  effervescing  mixture  which  is  refrig- 
erant and  laxative. 

Aqua  Sedativa.     N.  F. 

Sedative    Water 

[Lotio  Aminoniacalis-Camphorata  (Codex), 
Eau  Sedative  de   Itaspail] 

The  formula  for  this  preparation  is  the  same 
as  that  found  in  the  2d  ed.  N.  F. 

Average  doie  :    8  Cc.  (2  tluidrachnis). 
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Balsamum  Traumatlcum.    N.  F. 

Traimatic   Balsam 
[Turlington's  Balsam,  Friar's  Balsam] 

The  official  Tinctura  Benzoini  Composita  (see 
page  .'^46)  is  n  simplified  form  of  Turlington's 
Balsam  and  is  preferred  to  this  preparation. 

Average  dose  :     2  Cc.  (30  minims). 


Bismuthi  Oxidum  Hydratum.     N.  F. 

lIvnRATEi)  Oxide  of  Bismuth 

This  form  of  bismuth  is  a  creamy  white 
powder  well  adapted  for  nii.xing  with  water  to 
form  a  Crenm  of  Binmiith  to  be  used  externally 
M  an  application  to  the  skin. 

Boroglycerlnum.    N.  F. 

BoROGLYCERIN 

[Glj'ceryl  Borate,  Boroglyceride] 

This  is  a  solid  or  semi-solid,  intended  for  use 
in  making  a  glycerite  of  boroglycerin  by  adding 
to  it  an  equal  weight  of  glycerin  and  heating 
with  a  gentle  heat  until  dissolved.  The  process 
in  the  2d  ed.  N.  F.  was  the  same  as  thiit  of  the 
3d  ed.  Used  as  a  preservative  for  nniiiial  and 
vegetable  products. 

CaffeinsE  Sodio-Benzoas.     N.  F. 

Cafkei.ne  Soiho-Benzoate 

This  powder  contains  50  per  cent,  of  caffeine 
with  60  per  cent,  of  sodium  benzoate,  as  in  the 
2d  ed.  N.  F.     It  is  useil  ns  a  nerve  t^tiinulant. 

Avernge  dfiKc  :    0.2  (!m.  (3  griiins).  ! 

Caffeinee  Sodlo-Salicylas.    N.  F. 

Caffeine  Sodio-Salicylate 

This  powder  contains  50  per  cent,  of  caffeine 
with  sodium  salicylate,  as  in  the  2d  ed.  N.  F. 
It  is  used  in  rheumatism. 

Average  (lose  :     0.2  (im.  (3  grains). 

Camphor-Menthol.    N.  F. 

Camphor  and  Menthol 

A  new  preparation  in  the  3d  ed.  N.  F.  Equal 
parts  by  weight  of  camphor  and  menthol. 
Ai)plied  locally  in  neuralgia. 

Ceratum  Camphorse  Compositum.   IN.  F. 

CoMTODNI)     CaMI'IIOR     CeHATE 

[Ceratuiu  Camphoratum,  Camphor  Ice] 

Largfly  usrd  at  one  lime  as  a  healing  appli- 
catiiin  to  chiippc<l  skin.  It  contains  camphor, 
white  wax,  castor  oil,  spermaceti,  phenol,  oil  of 
bitter  almond  and  brnzolc  acid. 


Collodlum  lodatum.    N.  F. 

ImUZEI)    COLLODIOM 

A  five  per  cent.,  by  weight,  solution  of  iodine 
in  flexible  collodion  as  in  the  2d  ed.  N.  F. 
Used  c.Tteriially  as  a  diseuticnt. 

Collodium  lodoformatuni.    N.  F. 

Iodoform  Collodion 

A  five  per  cent,  by  weight  solution  of  iodo- 
form in  flexible  collodion  as  in  2d  ed.  N.  F. 
Used  locally. 

Collodium  Salicylatum  Compositum.  N.  F. 

Compound  Salicylatf.d  Collodion 
[Corn  Collodion] 

The  proportions  of  the  ingredients  are  the 
same  as  in  the  2(1  ed.  N.  F.  It  contains  sali- 
cylic acid,  extract  of  Indian  hemp,  alcohol  and 
flexible  collodion.  Used  in  the  treatment  of 
corns. 

Collodium  Tiglil.    N.  F. 

Croton  Oil   Collodion 

A  ten  per  cent,  by  weight  solution  of  croton 
oil  in  flexible  collodion  as  in  2(1  ed.  N.  F. 
Used  locally  as  a  counter-irritant. 

Cordiale  Rubi  Fructus.    N.  F. 

Blackderry  Cordial 

The  proportions  of  the  ingredients  are  nearly 
the  same  as  in  the  2d  ed.  N.  F.  It  contains 
cinnamon,  cloves,  nutmeg,  fresh  blackberry 
juice,  syrup,  and  diluted  alcohol,  and  is  used 
as  a  remedy  in  diarrhea. 

Dose:     8  to  16  Cc.  (2  to  4  fluidraohms). 

Decoctum  Aloes  Compositum.     N.  F. 

Compound  Decoction  of  Aloes 

The  formula  for  this  decoction  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  contains 
extract  of  aloes,  myrrh,  saffron,  potassium  car- 
bonate, extract  of  glycyrrhiza,  compound 
tincture  of  canhiuion  and  water.  It  is  used  as 
a  laxative  or  purgative  in  the  dose  of  8  Cc.  to 
32  Cc.  (2  to  8  lluidrachms). 

Elixir  Acidi  Salicylici.    IN.  F. 

Klixir  of  Salicylic  Acid 

'J'lio  fiiruiula  for  this  elixir  is  the  same  ns 
that  of  the  2d  cd.  N.  F.  It  contains  five 
grains  of  salicylic  acid  in  1  fiuiilrachni  of 
linisliod  elixir,  and  is  used  in  the  treatment  of 
rheuniatisiu. 


vl. 


'.'/'■ 


do 


4  Cc.  (1  tluidrachm). 


Chloral  Camphoratum.     N.  F. 

CaMPIIOUATED     CiM.dRAI. 

[Chloral  ct  Camphora,  Chloral  and  Camphor] 


Elixir  Ammoni  Bromidi.     N.  F. 

Elixir  of  Ammonii'm  Bromide 


The  formula  for  this  elixir  was  changed  in 

the  3d  ed.  N.   F.  by  dropping  the  citric  acid 

which  was  directed  in  the  2ii  ed.    N.    F.     It 

contains  6  grains  of  ammonium  bromide  in  I 

Equal  parts  by  weight  of  hydrate<l  chloral    fiuidrachm  of  finished  elixir,  and  is  used  aa  a 

•nd    rainphor  as   in    the  2d    ed.    N.    F.     Used     nerve  se<lativc. 

locally  to  relieve  pain.  |       Avrnige  dose  :     4  Cc.  (1  fluidraohm). 
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Blixlr  Ammotiii  Valerianatls.     N.  F. 

Elixir  of  Ammonium  Valerianate 

The  title  of  this  elixir  should  have  been 
changed  to  Elixir  Ainmonii  Valoratis,  to  con- 
form to  the  name  of  the  salt  in  the  U.  S.  P. 
8th  Rev.,  "valerate."  The  formula  for  this 
elixir  was  changed  in  the  3J  ed.  N.  F.  by 
increasing  the  proportion  of  nhloroform  about 
40  per  cent.  It  contains  2  grains  of  ammon- 
ium valerate  in  1  fluidrachm  of  finished  elixir. 

Average  dose  :     4  Cc.  (  1  fluidrachin). 

Elixir  Ammonll  Valerianatis  et  Qulninee. 
N.  F. 

Elixir    op    Ammonium     Valerianate     and 
Quinine 

The  title  should  have  been  changed  as  in 
the  elixir  preceding  this,  for  the  reasons  there 
given.  It  contains  J  of  a  grain  of  quinine 
hydrochloride  and  2  grains  of  ammonium  val- 
erate in  I  fluidrachm  of  finished  elixir. 

Average  dose  :     4  Cc.  (1  fluidrachm). 

Elixir  Atiisi.    N.  F. 

Elixir  of  Anise 
[Aniseed  Cordial] 

The  formula  for  this  elixir  was  c)ianged  in 
the  3d  ed.  N.  F.  by  using  purified  talc  instead 
of  magnesium  carbonate  as  a  clarifying  sub- 
stance. It  contains  anetbol,  oil  of  fennel, 
spirit  of  bitter  almond,  alcohol,  syrup  and 
water.  Used  as  a  vehicle,  also  as  a  carmina- 
tive for  infants. 

Average  dose:     Infants,  1  Cc.  (15  minims). 

Elixir  Apii  Qraveolentis  Composltum. 
N.  F. 

Compound  Elixir  of  Celery 

This  elixir  should  always  bo  prescribed 
under  its  full  name,  "Apii  Qraveolentis,"  to 
avoid  the  po.ssibility  of  "Apii"  being  mistaken 
in  handwriting  for  "Opii."  The  formula  is 
the  same  as  that  of  the  2d  ed.  N.  F.  It  con- 
tains fluidextracts  of  celery  seed,  coca,  kola, 
viburnum  prunifolium,  with  alcohol  and  aro- 
matic elixir.  Used  as  a  stimulant  in  nervous 
affections. 

Average  doe  :     4  ^c.  (1  fluidrachm). 

Elixir  Bismuthi.    N.  F 
Elixir  of  Bismuth 

This  formula  has  been  improved  in  the  3d 
ed.  N.  F.,  bismuth  and  aiumunium  citrate 
being  replaced  by  glycerite  of  bismuth.  Two 
grains  of  bismuth  and  sodium  tartrate  aro  con- 
tained in  one  fluidrachm  of  finished  elixir. 

Average  dose  ;     4  Cc.  (1  fluidrachm). 

Elixir  Bucliu.    N.  F. 

Elixir  of  Buchu 

In  this  elixir  magnesium  carbonate  has  boon 
replaced  in  the  3d  ed.  N.  F.  by  purified  talc 
as  a  clarifying  agent.  It  contains  fluidextract 
of  buchu,  alcohol,  syrup  and  aromatic  elixir. 


About  7 J  grains  of  buchu  are  represented  by 
1  fluidrachm  of  finished  elixir.  It  is  used  as  a 
diuretic. 

Average  dose  :     4  Cc.  (1   fluidrachm). 

Elixir  Bucliu  Compositum.     N.  F. 

Compound  Elixir  of  Buchu 

The  comments  on  Elixir  of  Buchu  apply  to 
this  elixir.  Compound  fluidextract  of  buchu 
(page  1.''21)  is  used  instead  of  the  simple 
fluidextract.  About  15  minims  of  compound 
fluidextract  of  buchu  are  representpd  in  1 
fluidrachm  of  finished  elixir.  It  is  used  as  a 
diuretic. 

Average  dose:     4  Cc.  (1  fluidrachm). 

Elixir  Buchu  Et  Potassii  Acetatis.  N.  F. 

Elixir  of   Buchu   and   Potassium    Acetate 

The  formula  for  this  elixir  is  the  same  as 
that  of  the  2d  ed.  N.  V.  It  contains  5  grains 
of  potassium  acetate  and  the  equivalent  of  7i 
grains  of  buchu  in  1  fluidrachm  of  finished 
elixir.     It  is  used  as  a  diuretic. 

Average  dose  :     4  Cc.  (1  fluidrachm). 

Elixir  CaffeinsB.    N.  F. 

Elixir  of  Caffeine 

The  formula  for  this  elixir  is  nearly  the  same 
as  that  of  the  2d  ed.  N.  F.  It  contains  1  grain 
of  caS'eine  in  1  fluidrachm  of  finished  elixir. 
It  is  used  as  a  nerve  stimulant. 

Average  dose  :  4  Cc.  (1  fluidrachm). 

Elixir  Calcii  Bromidi.     N.  F. 

Elixir  of  Calcium  Bromide 

The  formula  for  this  elixir  was  changed  in 
the  3d  ed.  N.  F.,  diluted  hydrobromic  acid  being 
used  to  aid  in  dissolving  the  calcium  bromide 
instead  of  the  citric  acid  used  in  the  2d  ed.  N.  F. 

It  contains  5  grains  of  calcium  bromide  in  I 
fluidrachm  of  finished  elixir,  and  is  used  as  a 
nervine. 

Average  dose  :  4  Cc.  (1  fluidrachm). 

Elixir  Calcii  Hypophosphitis.    N.  F. 

Elixir  of  Calcium  IIypophospbite 

The  formula  for  this  elixir  was  changed  in 
the  3d  ed.  N.  F.,  hypophosphorous  acid  being 
used  to  aid  in  dissolving  the  calcium  hypophos- 
phite  instead  of  the  citric  acid  used  in  the  2d 
od.  N.  F. 

It  contains  2  grains  of  calcium  hypophosphite 
in  1  fluidrachm  of  finished  elixir.  It  is  used  ad 
an  alterative. 

Average  dote:  8  Cc.  (2  fluidfaohms). 

Elixir  Calcii  Lactophosphatis.    N.  F. 

Elixir  of  Calciim   LACTopnospHATE 

No  change  was  made  in  the  formula  for  this 
elixir,  the  ingredients  and  quantities  being  the 
same  as  those  directed  in  the  2d  ed.  N.  F. 

It  contains  1  grain  of  calcium  lactate  or  about 
1)  grains  of  so-called  calcium  laotophosphate  in 
1  fluidrachm  of  finished  elixir.  It  is  used  as 
an  alterative. 

Average  dote  :  8  Cc.  (2  fluidraobms). 
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Elixir  Cattaartlcum  Compositum.    N.  F. 

COSIPODND  CATHABTIC  ELIilK 

The  formula  for  this  elixir  was  completely 
revised  for  the  3ii  eil.  N.  F.,  the  fluidextracts 
of  frangula  ivnd  rhubarb  replacing  those  of 
podophyllum,  leptandra  and  jalap  used  in  tho 
2d  ed.  N.  F.,  while  spirit  of  peppermint,  solu- 
tion of  potassium  hydroxide,  saccharin  and 
aromatic  elixir  replace  potassium  and  sodium 
tartrate,  sodium  bicarbonate,  compound  elixir 
of  taraxacum,  and  elixir  of  glycyrrhiza  of  tho 
2d  ed.  N.  F.  Fluidextract  of  senna  was  used 
in  both  formulas. 

Average  done  :  .Aperient,  4  Cc.d  fluidrachm); 
Cathartic,  12  Cc.  (3  fluidrachms). 

Elixir  Chloroformi  Compositum.     N.  F. 

CoMPou.ND  Elixik  of  Chlorofoum. 

The  formula  for  this  elixir  was  not  changed 
in  the  3d  ed.  N.  F.  It  is  recommended  that 
the  name  '' Chloroform  I'tirif/oric"  formerly 
used  as  a  synonym  for  this  elixir  be  abandoned, 
in  order  that  confusion  with  official  paregoric 
may  be  prevented.  It  is  used  as  an  anodyne 
and  carminative. 

Average  dose:  2  Cc.  (i  fluidrachm). 

Elixir  Cinchonas.     N.  F. 

[Elixir  of  Cinchona  from  "Alkaloids."] 

Elixir  of  CiNcnoxA.     Elixir  Calisaya 
[Compound  Elixir  of  Quinine] 

The  formula  for  this  elixir  was  completely 
changed  in  the  3d  ed.  N.  F.,  the  alkaloids  of 
cinchona  being  employed  instead  of  the  tincture 
of  cinchona  used  in  the  2d  ed.  N.  F.,  or  in  other 
words  the  old  compound  elixir  of  quinine  is 
now  called  elixir  of  cinchona.  This  course  is 
Ui  be  commended,  notwithstanding  the  unfavor- 
able criticism  made  by  some  writers,  who  insist 
that  it  is  no  longer  entitled  to  tho  name  of 
elixir  of  cinchona  because  it  is  not  made  directly 
from  a  preparation  of  the  bark  ;  the  alkaloids 
are  made  from  the  bark,  however,  and  there 
certainly  can  be  no  good  reason  for  compelling 
the  pharmacist  to  dispense  tho  elixir  of  the  2d 
ed.  N.  F.,  which  has  the  fault  of  j)re<'ipitating 
continually,  and  which  cannot  be  mixed  with 
preparations  containing  ."alts  of  iron  without 
producing  inky  compounds.  'I'ho  introduction 
of  this  new  elixir  of  cinchona  containing  alka- 
loids in  dofinitf;  (inantitics  makes  it  uiine(;essary 
to  retain  <letannaleil  elixir  of  ('in(diona  and  a 
separate  formula  for  (;ompound  elixir  of  qui- 
nine, both  of  whi(;h  were  dropped.  It  is  used 
a."  a  tonic  atid  vehicle  for  other  preparations. 
This  elixir  now  contains  1  grain  of  quinine 
sulphate  and  ^  grain  each  of  cinchonidine  and 
cinchonino  sulphates  in  1  lluidounco  of  finished 
elixir,  and  is  used  as  a  tonic. 

Average  done  :   8  Oc.   (2  fluidrachms). 

Elixir  Cinclions  et  Ferri.    N.  F. 

Elixir  of  Cinchona  and  Iron 

[Elixir  of  Calisaya  and   Iron,  Ferratod   Elixir 
of  Cali.saya] 

The  formula  for  this  elixir  was  not  changed 
in  Btren^th   in  the  3d  ed.  N.  F.     Tho  color  ia 


darker  than  that  of  the  2d  ed.  N.  F.,  due  to  the 
use  of  compound  tincture  of  cudbear  in  the 
elixir  of  cinchona  now  used. 

It  contains  2  grains  of  soluble  ferric  phos- 
plato  in  1  fluidrachm  of  finished  elixir.  It  is 
used  as  a  chalybeate  tonic. 

Average  dose  :  8  Cc.  (2  fluidrachms). 

Elixir  Cinchonae  et  Hypophosphitum. 
N.  F. 

Elixir  of  Cinchona  and  Hypophosphites 
Elixir  of  Calisaya  and  Hypophosphites 

The  formula  for  this  elixir  waa  changed  in 
the  3d  ed.  N.  F.  by  replacing  the  citric  acid  in 
the  2d  ed.  N.  F.  with  hypophosphorous  acid. 
Tho  use  of  the  elixir  of  cinchona  (made  now 
from  alkaloids)  changes  the  taste  and  appear- 
ance of  this  elixir,  which  contains  1  grain  each 
of  calcium  and  sodium  hypophosphites  in  1 
fluidrachm  of  finished  elixir.  It  is  used  as  a 
tonic  and  alterative. 

Average  done  :     8  Cc.  (2  fluidrachms). 

Elixir   Cinchonae,    Ferrl,    Bismutlil    et 
Strychninae.    N.  F. 

Elixir    of    Cinchona,    Iron,    Bismuth    and 
Strychnine 

[Elixir    of    Calisaya,     Iron,     Bismuth     and 
Strychnine] 

The  strength  of  this  elixir  was  not  changed 
in  tho  3d  ed.  N.  F.  It  contains  1-lOOth  of  a 
grain  of  strychnine  sulphate,  1  grain  of  bis- 
muth and  sodium  tartrate  and  2  grains  of  sol- 
uble ferric  phosphate  in  1  fluidrachm  of 
finished  elixir,  and  is  used  as  a  bitter  tonic 
and  stomachic. 

Average  done:     4  Cc.  (1  fluidrachm). 

Elixir  Cinclionae,  Ferri  et  Bismuthi.    N.  F. 

Elixir  of  Cinchona,  Iron  and  Bismuth 
[Elixir  of  Calisaya,  Iron  and  Bismuth] 

The  formula  for  this  elixir  was  changed  in 
tho  3d  ed.  N.  F.,  glycerito  of  bismuth  replac- 
ing bismuth  and  ammonium  citrate  of  the  2d 
ed.  N.  K.  It  contains  1  grain  of  bismuth  and 
sodium  tartrate,  IJ  grains  of  soluble  ferric 
I)hc(spliato,  in  1  fluidrachm  of  finished  elixir, 
and  is  used  as  a  bitter  tonic  and  stomaohio. 

Average  done  :     8  Cc.  (2  fluidrachms). 

Elixir  Cinchons,  Ferri,  et   Calcli   Lacto- 
phosphatis.     N.  F. 

Elixir    of    Cinchona,    Iron    and    Calciith 
Lactoi'hosi'Hate 

[Elixir  of  Calisaya,  Iron,  and  Lactopho.tphate 
of  Limo] 

Tho  formula  for  this  elixir  is  the  .same  as 
that  in  tho  2d  od.  N.  F.  It  contains  )  grain 
of  calcium  la<'Iatc  (ecpiivnient  to  abiiut  J  grain 
of  the  so-called  calcium  lactopliosphate),  nearly 
2  grains  of  soluble  ferric  phosphate,  and  is 
tonic  and  alterative. 

Average  dote:      8  Cc.  (2  fluidrachms). 
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Elixir  Cinchons,  Ferri  et  Pepsini.    N.  F.        Elixir  Corydalis  Compositum.    N.  F. 


Elixir  of  Cinchona,  Irox   and   Pepsiv 
Elixir  of   Calisaya,  Iron  and  Pki'Sin 

The  formula  for  this  elixir  was  changed  in 
the  3d  ed.  N.  F.  by  replacing;  tiie  pepsin  and 
hydrochloric  acid  used  in  tht!  2d  ed.  N.  F.  by 
glyceritc  of  pepsin.  It  contiiins  1  ^rain  of 
pepsin  and  about  IJ  grains  of  soluble  ferric 
phosphate  in  1  fluidrachm  of  finished  elixir, 
and  is  used  as  a  tonic  and  stomachic. 

Average  doee  ;     8  Cc.  (2  fluidrachms). 

Elixir   Cinchonse,   Ferri    et    Strychnine. 

N.  F. 

Elixir  of  Cinchona,  Iron  and  Strychnink 
[Elixir  of  Calisaya,  Iron  and  Strychnine] 

The  forinul.a  for  this  elixir  was  very  slightly 
changed  in  the  .3d  ed.  N.  F.,  15  Cc.  of  water 
being  replaced  by  10  Cc.  for  dissolving  the 
strychnine  sulphate.  This,  of  course,  does 
not  afl'ect  the  strength.  It  contains  1-lOOth 
of  a  grain  of  strychnine  sulphate  and  2  grains 
of  soluble  ferric  phosphate  in  1  fluidrachm  of 
finished  elixir,  and  is  used  as  a  bitter  tonic. 

Average  dose  :     4  Cc.  (1  fluidrachm). 

Elixir  Cinchons,  Pepsini  et  Strychnins. 
N.  F. 

Elixir  of  Cinchona,  Pepsin  and  Strychnine 
Elixir  OF  Calisaya,  Pepsin  and  Strychnine 

The  formula  for  this  elixir  was  improved  in 
the  3d  ed.  N.  F.  by  the  addition  of  cinchoni- 
dine  sulphate.  It  contains  1-lOOth  grain  of 
strychnine  sulphate,  J  grain  quinine  sulphate, 
l-16th  grain  each  of  cinchcmidine  and  cin- 
chonine  sulphates,  and  1  grain  of  pepsin  in 
1  fluidrachm  of  finished  elixir.  It  is  used  as 
a  tonic,  stomachic,  and  digestive. 

Average  dove  :     4  Cc.  (1   fluidrachm). 

Elixir  Cocse.    N.  F. 

Elixir  of  Coca 
[Klixir  of  Erytliroxylou] 

This  is  a  new  title  in  the  3d  ed.  N.  F.  It 
is  made  from  fluidextract  of  coca,  tincture  of 
vanilla,  alcohol,  syrup  and  aromatic  elixir, 
about  7J  grains  of  coca  leaf  being  rej)resentcd 
in  1  fluidrachm  of  finished  elixir.  It  is  used 
as  a  stimulant. 

Average  dote:     4  Cc.  (1  fluidrachm). 

Elixir  Cocae  et  Quaranse.    N.  F. 

Elixir  of  Coca  and  Guarana 

[Elixir  of  Erythroxylon  and  Guarana] 

This  is  a  new  title  in  the  3d  ed.  N.  F.  It 
contains  fluidextracts  of  coca  and  guarana 
with  compound  elixir  of  taraxacum,  about  7i 
grains  each  of  coca  leaf  and  guarana  being 
represented  by  1  fluidrachm  of  finished  elixir. 
It  is  used  as  a  stimulant. 

Average  dose  :     4  Cc.  (1  fluidrachm). 


CoHPOUND  Elixir  of  Couydali.s 

The  formula  for  this  elixir  is  the  same  as 
that  of  the  2d  ed.  N.  F.  It  contains  about  3 
grains  of  potassium  iodide  in  1  fluidrachm  of 
finished  elixir,  with  small  quantities  of  the 
lliiidextracts  of  corydalis,  stillingia,  xanthox- 
ylum  and  iris. 

Average  doge  :     4  Cc.  (1  fluidrachm). 

Elixir  Curassao.     N.  F. 

Elixir  of  Curacao 
[Curajao  Cordial] 

The  only  change  in  the  formula  for  this 
elixir  in  the  .3d  ed.  N.  F.  is  the  slight  increase 
in  the  proportion  of  spirit  of  Curasao.  It  con- 
tains spirit  of  curafao,  a  little  orris  root,  citric 
acid,  alcohol,  syrup  and  water.  It  is  used 
solely  as  a  vehicle. 

Average  dose:  16  Cc.  (4  fluidrachms). 

Elixir  Digestivum  Compositum.    IN.  F. 

CoMPotND  Digestive  Elixir 
[Compound  Elixir  of  Pepsin] 

The  formula  for  this  elixir  was  slightly 
changed  in  the  3d  ed.  X.  F.,  the  quantity  of 
lactic  acid  and  hydrochloric  acid  being  reduced. 
It  contains  pepsin,  pancreatin,  diastase,  lactic 
acid,  hydrochloric  acid,  tincture  of  cudbear, 
glycerin,  water  and  aromatic  elixir.  Pepsin 
and  pancreatin  should  never  be  used  in  the 
same  liquid.     Digestive. 

Average  dose:  8  Cc.  (2  fluidrachms). 

Elixir  Eriodictyi  Aromaticum.     N.  F. 

Aromatic  Elixir  of  Eriodictyox 

[Aromatic  Elixir  of  Yerba  Santa,  Elixir  (^or- 
rigens] 

The  formula  for  this  elixir  was  very  slightly 
changed  in  the  3d  ed.  X.  F.,  the  quantities  of 
fluidextract  of  eriodictyon  and  magnesium  car- 
bonate being  slightly  reduced.  It  is  made  from 
fluidextract  of  eriodictyon,  syrup,  )>i>wdered 
j)umice,  magnesium  carbonate  and  compound 
elixir  of  taraxacum.  It  is  used  chiefly  as  a 
vehicle  for  disguising  the  taste  of  quinine  sul- 
phate and  other  bitter  substances. 

Average  dose:  4  Cc.  (1  fluidrachm). 

Elixir  Eucalypti.    N.  F. 

Elixir  of  Eccalyptts 

The  formula  for  this  elixir  is  nearly  the  same 
as  that  in  the  2d  ed.  X.  F.  The  only  change 
in  the  3d  ed.  N.  F.  is  the  rei)lai-ing  of  magne- 
sium carbonate  by  purifietl  talc.  It  contains 
about  "4  grains  of  eucalyptus  in  1  fluidrachm 
of  finisheil  elixir,  syrup  of  colfcc  ancl  compound 
elixir  of  taraxacum  being  employed  in  the 
preparation.     It  is  used  iis  a  tonic. 

Averaye  dust:  4  Cc.  (I  fluidrachm). 
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Elixir  Euonymi.    N.  F. 

Elixir  of  Euonymus 
[Elixir  of  Wahod] 

The  formula  for  this  elixir  is  tlie  same  as 
that  in  the  2d  ed.   N.  F.     About  9J  grains  of 

euonymus  are  represented  in   1   fluidrachm  of 

the   finished   elixir,    which   contains   syrup  of 

coffee  and  compound  elixir  of  taraxacum.  It 
is  used  as  a  diuretic  and  cholagogue. 

Ai-eruge  duae :  4  Cc.  (1  fluidrachm). 

Elixir  Ferri  Hypophosphitis.    N.  F. 

Elixir  of  IIvpopuosphite  of  iron 

The  English  name  of  this  elixir  was  changed 
in  the  3d  ed.  N.  F.  from  Elixir  of  Ferric  Hypo- 
phosphite  to  Elixir  of  Hypophosphite  of  Iron. 
J\o  change  was  made  in  the  proportion  of  the 
ingredients,  1  grain  of  iron  hypophosphite 
being  contained  in  1  fluidrachm  of  finished 
elixir.  It  is  used  as  an  alterative  and  chaly- 
beate tonic. 

Average  doge :  4  Cc.  (1  fluidrachm). 

Elixir  Ferri  Lactatis.    N.  F. 

Elixiu  of   Lai'tatk  of  Iron 

The  English  name  of  this  elixir  wjus  changed 
in  the  .3il  ed.  N.  F.  from  Elixir  of  Ferrous  Lac- 
tate to  Elixir  of  Lactate  of  Iron.  The  name 
"  La<-tate  of  Iron  "  also  replaces  "  Ferrous  Lac- 
tate "  u^'ed  in  the  2d  ed.  N.  F.  Nt  change 
was  made  in  the  ingredients  or  quantities.  One 
grain  of  lactate  of  iron  and  3  grains  of  potas- 
.sium  citrate  are  contained  in  1  fluidrachm  of 
finished  elixir.     It  is  used  as  a  chalybeate  tonic. 

Avertuje  dime:  4  Cc.  (1  fluidrachm). 

Elixir  Ferri  Phosphatis.    N.  F. 

Elixir  of  Phosphatk  of  Iron 

The  English  name  of  thi.s  elixir  was  changed 
in  the  3d  ed.  N.  F.  from  Elixir  of  Ferric  Phos- 
phate to  Elixir  of  Phosphate  of  Iron,  and  the 
word  "soluble"  has  been  added  to  ferric  phos- 
phate. Two  grains  of  soluble  ferric  phosphate 
are  contained  in  1  fluidrachm  of  the  finished 
elixir.     It  is  used  as  a  chalybeate  tonic. 

Average  doge:  4  Cc.  (1  fluidrachm). 

Elixir  Ferri  Pyrophosphatis.     N.  F. 

Elixir  ok  Pvurn'iiosi-HATK  of  Iron 

The  English  name  of  this  elixir  wa^  changed 
in  the  3d  ed.  N.  F.  from  Elixir  of  Ferric  Pyro- 
phosphate to  Elixir  of  Pyrophosphate  of  Iron. 
No  change  was  made  in  the  ingredients  or  quan- 
tities usecl  in  the  2d  od.  N.  F..  except  that  the 
word  "soluble  "  has  been  added  to  ferric  pyro- 
phosphate. It  contains  2  grains  of  soluble 
ferric  pyrophosphate  in  I  fluidrachm  of  finished 
elixir.      It  is  u.sed  as  a  chalybeate  tonic. 

Aririifje  dtiKf  :   4('i'.  (1   fluidrachm  I. 

Elixir  Ferri    Pyrophosphatis,  Quininse   et 
Strychninee.    N.  F. 

Elixir    of    Pyroimiosi'Iiatk    of    Iron,    Qii- 
nink,   a.m>  Str  veil  nine 

Thi.^  i.M  a  new  preparation  in  the  3d  ed.  N.  F., 

and  difl"er!<  from  the  cdficial  elixir  of  iron,  qui- 


nine and  strychnine  phosphates  in  containing 
soluble  ferric  pyrophosphate  instead  of  phos- 
phate, while  the  quinine  in  the  official  elixir  is 
replaced  by  quinine  sulphate.  It  contains 
l-128th  grain  of  strychnine,  i  grain  of  quinine 
sulphate,  and  2  grains  of  soluble  ferric  pyro- 
jjhosphate  in  1  fluidrachm  of  finished  elixir. 
The  additional  ingredients  are  citric  acid,  oil 
of  orange,  alcohol,  syrup,  ammonia  water  and 
distilled  water.  Used  as  a  chalybeate  tonic. 
Average  doae  :  4  Cc.  (1  fluidrachm). 

Elixir  Ferri,  Quinins  et  Strychnins.   N.  F. 

Elixir  of  Iron,  Quinine  and  .Strychnine 

This  elixir  does  not  differ  greatly  from  that 
of  the  2d  ed.  N.  F.  It  contains  about  1  grain 
of  ferric  chloride,  i  grain  quinine  hydro- 
chloride, and  1 -100th  grain  of  strychnine 
sulphate  in  1  fluidrachm  of  finished  elixir.  It 
is  used  as  a  chalybeate  tonic. 

Average  dose  :     4  Cc.  (1  fluidrachm). 

Elixir  Franguls.    N.  F. 

Elixir  of  Franglla 
[Elixir  of  Buckthorn] 

The  formula  for  this  elixir  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  is  made  from 
fluidextract  of  frangula,  alcohol,  compound 
elixir  of  taraxacum,  and  aromatic  elixir.  It 
represents  about  15  grains  of  frangula  in  1 
fluidrachm  of  the  finished  elixir.  It  is  used  as 
a  laxative. 

Average  done:     4  Cc.  (1  fluidrachm). 

Elixir  Qentianae.     N.  F. 

Elixir  of  Gentian 

The  formula  for  this  elixir  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  is  made  from 
fluidextract  of  gentian,  compound  spirit  of 
cardamom,  solution  of  ferric  sulphate,  ammonia 
water,  alcohol,  water  and  aromatic  elixir,  and 
represents  about  two  grains  of  gentian  in  1 
fluidrachm  of  the  finished  elixir.  It  is  used 
as  a  bitter  tonic. 

Average  dime  :     4  Cc.  (1  fluidrachm). 

Elixir  Qentianee    cum  Tinctura  Ferri 

Chloridi.     N.  F. 

Elixir  of  (ientian  with  Tinctire  of 

Chloride  of  Iron 

The  formula  for  this   elixir  does   not  differ 

j  from  that  of  the  2d  ed.   N.   F.     The   English 

:  name  was  changed  in  the  3d  ed.  from  Elixir  of 

I  (jentian  with  Tincture  of  Ferric  Chloride,  to 

Elixir  of  (icntian  with  Tincture  of  Chloride  of 

;  Iron.     The  tincture  of  citro-chloride  of  iron,  X. 

I  F.,  is  useil  and  not  the  oflTicial  tincture.     It  rep- 

]  resents  j  of  a  grain  of  ferric  chloride  and  nearly 

2   grains   of  gentian    in    1    fluiiirachm    of  the 

finished  elixir,  and  is  used  as  a  bitter  tonic. 

Average  doae       4  Cc.  (1  fluidrachm). 

Elixir  Gentians  et  Ferri  Phosphatis.    N.  F. 

Hl.lXIR  <lF  (Jf.NTIAN    AM)    Pill  iSl'll  ATE  OK    I  HoN 

[Elixir  (fcntianx>  Fcrratum,  Ferrated  Elixir  of 

(Ientian,  Ferrophosphated  Elixir 

of  (ientian] 

The  English  name  of  this  elixir  was  changed 

in  the  3d  cd.  N.  F.  from  Flixir  of  (ientian  and 
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Ferric  Phosphate  to  Elixir  of  Gentian  and 
Phosphate  of  Iron,  hut  the  formula  does  not 
differ  from  that  of  the  2d  ed.  N.  F.,  except  that 
the  word  "soluble"  has  been  added  to  ferric 
phosphate.  One  j^rain  of  soluble  ferric  phos- 
phate and  about  2  j^rains  of  gentian  are  repre- 
sented in  1  fluidrachm  of  the  finished  elixir. 
It  is  used  as  a  chalybeate  and  tonic 
Averaije  d'i«c  :     4  Cc.  (1   fluiclrachm). 

Elixir  Qentianee  Qlycerinatum.    N.  F. 

Glyceiunated  Elixir  of  Gentian 

This  is  a  new  elixir  in  the  .3d  ed.  N.  F.  It 
is  maxle  from  the  iluiilextracts  of  gentian  and 
taraxacum,  acetic  ether,  phosphoric  acid,  tinc- 
ture of  sweet  orange  peel,  compound  tincture 
of  cardamom,  solution  of  saccharin,  glycerin, 
sugar  and  white  wine.  It  is  a  tonic  agreeable 
to  the  taste  and  will  undoubtedly  prove  a 
valuable  addition  to  the  list  of  tonic  elixirs. 
The  use  of  saccharin,  however,  is  questionable, 
in  view  of  the  prejudice  against  it,  and  as 
glycerin  and  sugar  are  both  sweetening  agents, 
its  employment  seems  unnecessary. 

Average  done:     8  Cc.  (2  fluidrachins). 

Elixir  Qlycerophosphatum.     N.  F. 

Elixir   of   Glyceropiio.sphates 

This  is  a  new  elixir  in  the  M  ed.  N.  F.  It 
contains  1  grain  of  absolute  sodium  glycero- 
phosphate, and  \  grain  calcium'glyeerophos- 
phate,  in  1  fluidrachm  of  finished  elixir.  The 
additional    ingredients   arc    phosphoric   acid, 

flycerin,  aromatic  elixir  and  distilled   water, 
t  is  used  as  an  alterative. 
Aver-nge  done  :     4  Cc.  (1   fluidrachm). 

Elixir  Qlycyrrhizae.    N.  F. 

Elixir  of  Glycykrhiza 
[Elixir  of  Licorice] 

The  formula  for  this  elixir  does  not  differ 
from  that  of  the  2<1  ed.  N.  F".,  except  in  the 
addition  of  a  small  quantity  of  magnesium 
carbonate  to  aid  in  the  filtration.  It  is  made 
from  fluidextract  of  glycyrrhiza  and  aromatic 
elixir.  It  is  used  as  a  vehicle  and  flavoring 
agent. 

Average  dose  :     8  Co.  (2  fluidrachms). 

Elixir  Qlycyrrhizae  Aromaticum.     N.  F. 

Aromatic  Elixir  of  GLYfYRRHizA 
[Aromatic  Elixir  of  Licorice] 

The  formula  for  this  elixir  was  changed  in 
the  '.id  ed.  N.  P\,  the  quantity  of  v<ilatilc  oils 
having  been  practically  doubled.  It  contains 
fluidextract  of  glycyrrhi/.a,  oil  of  doves,  cin- 
namon, myristica  and  fciiiii'l,  with  aromatic 
elixir  ;  purified  talc  replaces  magnesium  car- 
bonate.    It  is  used  as  a  vehicle. 

Average  doge  :     8  Cc.  (2  fluidrachms). 

Elixir  Qrindelie.     N.  F. 

Elixir  of  (iiuMiELiA 

The  formula  for  this  elixir  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  is  made  from 
fluidextract  of  grindelia,  compound   spirit  of 


orange,  alcohol  and  compound  elixir  of  taraxa- 
cum.    About  4  grains  of  grindelia  are  repre- 
sented in  1   fluidrachm  of  the  finished  elixir. 
It  is  used  in  the  treatment  of  asthma. 
Average  done:     8  Cc.  (2  fluidrachms). 

Elixir  Quaranee.     N.  F. 

Elixir  of  Glara.na 

The  formula  for  this  elixir  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  is  made  from 
fluidextract  of  guarana,  aromatic  elixir  and 
coini)ound  elixir  of  taraxacum.  About  12 
grains  of  guarana  are  represented  in  1  flui- 
drachm of  finished  elixir.  It  is  useil  as  a  ner- 
vous stimulant. 

Average  dose  :     4  Cc.  (1    fluidrachm). 

Elixir  Humuli.     N.  F. 

Elixir  of  Himllus 
[Elixir  of  Uops] 

The  formula  for  this  elixir  does  not  differ 
from  that  of  the  2d  ed.  N.  F.,  except  in  the 
substitution  of  purified  talc  for  the  magnesium 
carbonate.  It  is  made  from  fluidextract  of 
hops,  i)urified  talc,  tincture  of  vanilla,  com- 
pound elixir  of  taraxacum  and  aromatic  elixir. 
About  ri  grains  of  hops  are  represented  in  1 
fluidrachm  of  finished  olixir.  It  is  used  as  a 
mild  .sedative. 

Average  dose  :     8  Cc.  (2  fluidrachins). 

Elixir  Hypophosphitum.    N.  F. 

Elixir  of  Hvi-ofuosi'IIITES 

The  formula  for  this  elixir  does  not  differ 
from  that  of  the  2d  ed.  N.  F.,  except  in  the 
replacing  of  the  citric  acid  used  in  the  2d  ed. 
by  hypophosphorous  acid.  It  is  made  from 
calcium,  sodium  and  pot.issium  hypophos- 
phites,  hypophosphorous  acid,  water,  glycerin, 
compound  spirit  of  cardamom  and  aromatic 
elixir.  It  contains  ."?  grains  of  calcium  hypo- 
phosphite  and  1  grain  each  of  sodium  and  po- 
tassium hypophosphites  in  1  fluidrachm  of  fin- 
ished elixir,  and  is  used  a.s  an  alterative. 

Average  dose  :     8  Cc.  (2  fluidrachins). 

Elixir  Hypophosphitum  cum  Ferro.     N.  F. 

Elixir  of  IIyfopuospuites  witu  Ikon 

The  formula  for  this  elixir  does  not  differ 
from  that  of  the  2d  ed.  N.  F.,  except  the  slight 
increa.'ic  in  the  <iuantity  of  potassium  hypo- 
phos))hite  and  the  rcplaceincnt  of  citric  acid 
by  liyi)ophosphorous  acid.  It  is  maile  from 
cal(;ium,  sodium  and  |>ota.ssiiim  hypoplios- 
pliitc-<,  ferrous  sulphate,  hypophosphorous  acid, 
water,  syru])  and  aromatic  elixir.  It  contains 
i  grain  each  of  |iotassiiiin  and  ferrous  hypo- 
phosphites  and  1  grain  each  of  calciiiiii  and 
sodium  hypophosphites  in  (me  fluidrachm  of 
finished  elixir.  It  is  usc<l  ivs  an  alterative  and 
chalybeate. 

Average  dose  :     8  Cc.  (2  fluidrachms). 

Elixir  Lithii  Bromidi.    ^.  F. 

Elixir  of  Lithum  Dromide 

The  formula  for  this  elixir  dose  not  differ 
from  that  of  the  2d  ed.  N.  F.,  except  that  the 
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ritrip  iioiil  useil  in  tlio  2il  cil.  was  <lro])|ie(l.      It 
contiiins  5  ijriiins  of  litliiuiii  Ijioiiiiilc  in  1   flui- 
(Iraohin  of  finished  elixir.     It  is  used   in   the 
treatment  of  gout  and  rheumatism. 
Averoffc  dose  :     8  Cc.  (2  fluidrachms). 

Elixir  Lithii  Citratis.     N.  F. 

Elixir  of  Lituiim  Cituate 

The  formula  for  this  elixir  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  contnins  5 
grains  of  lithium  citrate  in  1  fluidrachin  of  fin- 
ished elixir,  and  is  used  in  the  treatment  of 
gout  and  rheumatism. 

Average  dose  :     6  Cc.  (IJ  tlitidraduufi). 

Elixir  Lithii  Salicylatis.     N.  F. 

Elixir  of  Litiiium  Salicylate 

The  formula  for  this  elixir  does  not  differ 
from  that  of  the  2d  eil.  N.  F.  It  contains  5 
grains  of  lithium  salicylate  in  1  fluidrachm  of 
finished  elixir,  and  is  used  in  the  treatment  of 
gout  and  rheumatism. 

Average  dose  :     8  Cc.  (2  fluidrachms). 

Elixir  Maiti  et  Ferri.     N.  F. 

Elixir  of  Malt   and    Iron 

The  formula  for  this  elixir  does  not  differ 
from  that  of  the  2d  ed.  N.  F.,  except  that  the 
word  "soluble"  hiis  been  added  to  ferric  phos- 
phate. It  contains  1  grain  of  soluble  ferric 
plios))hatc  and  15  minims  of  extract  of  malt  in 
1  lluidrachm  of  finished  elixir,  and  is  used  as 
a  niitrii^nt  and  in  anannic  conditions. 

Avcriiiji'  ddHr  :     10  Cc.  (4  fluidrachms). 

Elixir  Paraldehydi.    N.  F. 

Elixir  of    Paraldehyde 
(25  per  cent.) 

The  formula  for  this  elixir  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  is  made  from 
paraldehyde,  glycerin,  alcohol,  tincture  of  car- 
damom, oils  of  orange  and  (cinnamon,  coni- 
poimd  tincture  of  cudbear  anil  aromntio  elixir. 
It  contains  about  16  ininiiiis  of  paraldehyde  in 
1  fluidrachin  of  finished  elixir,  and  is  used  as  a 
hy|)notic  and  sedative. 

Areiagr  dose  :     8  Cc.    (2  fluidrachms). 

Elixir  Pepsini.    IN.  F. 

Elixir  of   Pf.psin 

The  formula  for  this  elixir  was  inatcrially 
changed  in  the  ;id  ed.  N.  F.,  glyceritc  of  jiepsin 
replacing  pepsin  and  aromatic  elixir  rcpliiciiig 
coiiipoiind  elixir  of  taraxacum.  It  contains 
aboul  I  grain  of  pepsin  in  1  lluidrachm  of  lin- 
ishcl  elixir.      It  is  used  to  aid  digesti(m. 

Arr,„,,r  ,/„«,.;      S  Cc.  (2  lluidra.diiiis). 

Elixir  Pepsini,  Bismuthi  ct  Strychninee. 
N.  F. 

Elixir  of  Pepsin,   HisMrTii  and  Strychnine 

The  formula  for  this  elixir  was  changed  in 
the  .Id  cd.  N.  F.  by  the  a<ldition  of  a  trace  of 
tartaric  acid  and  the  use  of  stryclminc  iilkiilniij 
instead  of  strychnine  sulphate.  It  contains 
1-IOOth  of  a  grain  of  strychnine,    }  grain  of 


pepsin  and  2  grains  of  bismuth  ami  sodium 
tartrate  in  1  fluidrachm  of  finished  elixir.  It 
is  used  as  a  tonic  in  dyspepsia. 

Avcrdijc  dour  :     -1  Cc.  (1  fluidrachm). 

Elixir  Pepsini  et  Bismuthi.    N.  F. 

Elixir  of  Pepsin  and  Bismuth 

The  formula  for  this  preparation  was  entirely 
changed  in  the  ."Hd  ed.  N.  F.,  the  glycerite  of 
bismuth  replacing  bismuth  and  ammonium 
citrate  an<l  ammonia  water,  and  the  glycerite 
of  pepsin  replacing  pepsin.  Aromatic  elixir 
replaces  compound  eli.xir  of  taraxacum.  It 
contains  about  J  grain  of  pepsin  and  2  grains 
of  bismuth  and  sodium  tartrate  in  1  fluidrachm 
of  finished  elixir.     It  is  used  as  a  digcstant. 

Average  dose:     8  Cc.  (2  fluidrachms). 

Elixir  Pepsini  et  Ferri.    N.  F. 

Elixir  of  Pepsin  and  Iron 

The  formula  for  this  elixir  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  contains  i 
grain  of  ferric  chloride  and  nearly  I  grain  of 
pepsin  in  one  fluidrachm  of  the  finished  elixir. 
It  is  used  as  a  chalybeate  and  digestive. 

Average  dose:     8  Cc.  (2  fluidrachms). 

Elixir  Phosphor!.    N.  F. 

Elixir  of  Phosphorus 

This  elixir  was  official  in  the  U.  S.  P.  1890, 
and  was  introduced  into  the  .3d  ed.  N.  F.  It 
is  made  from  spirit  of  phosphorus,  oil  of  anise, 
glycerin  and  aromatic  elixir.  About  l-COth  of 
a  grain  of  phosphorus  is  contained  in  1  flui- 
drachm of  the  finished  elixir.  It  is  used  as 
an  aphrodisiac  and  nervous  stimulant. 

Arrriige  dttsc  :     4  Cc.  (1   fluidrachm.) 

Elixir  Phosphori  et  Nucis  Vomicse.    N.  F. 

Elixir  of  Phosphorus  and  Nux  Vo.mua 

The  formula  for  this  elixir  was  slightly 
changed  in  the  3d  ed.  N.  F.,  the  quantity  of 
nux  vomica  being  slightly  docreiused.  About  2 
minims  of  tincture  of  nux  vomica  and  about 
l-()Otli  of  a  grain  of  phosphorus  are  reprcsenlcil 
in  1  fluidrachm  of  the  finished  elixir.  It  i< 
used  as  a  tonic  and  stimulant  to  the  nerves. 

Average  dose  :     4  Cc.  (1  fluidrachm). 

Elixir  Picis  Compositum.     N.  F. 

Co.Mi'or.ND  Elixir  of    Tar 

The  formula  for  this  elixir  was  greatly 
improved  in  the  ."id  ed.  by  dropping  methyl 
alcohol  anil  using  etliyl  alcohol  in  its  place. 
Methyl  alcohol  should  never  be  used  in  any 
pharmaccuticMl  |)re]iaration.  The  elixir  con- 
tains about  l-50th  of  a  grain  of  morphine  sul- 
phate in  I  fluidrai^hm  of  finished  elixir,  with 
syrup  of  wild  cherry,  syrup  of  tolu,  and  wino 
of  tar,  iilcohiil  and  water.  It  is  used  a.s  an 
cxpcctKriint  \\\\i\  sedative. 

Aririiiji-  dour  :     4  Cc.  (I  fluidrachm). 

Elixir  Pilocarpi.    N.  F. 

Elixir  of   Pilocarpus 
[Klixir  of  Jaborandi] 

The  formula  for  this  elixir  does  not  differ 
from  that  of  the  2d  cd.  N.  F.    It  is  made  from 
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fluidextract  of  pilocarpus,  syrup  of  coffee, 
tincture  of  vanilla  ami  compound  elixir  of  tar- 
axacum, and  represents  about  oj  grains  of 
pilocarpus  in  1  fluidraclim  of  the  finished  elixir. 
It  is  used  as  a  diaphoretic. 

Average  dune:     8  Cc.  (2  fluidrachms). 

Elixir  Potassil  Acetatis.     N.  F. 

Elixiu  op  Potassium  Acetate 

The  formula  for  this  elixir  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  contains  about 
5  grains  of  potassium  acetate  in  1  (luidrachm 
of  finished  elixir,  and  is  used  as  a  diuretic. 

Average  dose:     16  Cc.  (4  fluidrachms). 

Elixir  Potassii  Acetatis  et  Juniperi.     N.  F. 

Elixik  of  Potassium  Acktate  axo  Jumper 

This  formula  does  not  differ  from  that  of 
the  2d  ed.  N.  ¥.,  except  the  replaein<?  of  mag- 
nesium carbonate  by  purified  talc.  It  is  made 
from  potassium  acetate,  fluidextract  of  juniper, 
purified  talc  and  aromatic  elixir,  and  5  grains 
of  potassium  acetate  and  7i  grains  of  juniper 
are  represented  in  1  fluidrachm  of  the  finished 
elixir.     It  is  used  as  a  diaphoretic. 

Average  dose  :     16  Cc.  (4  fluidrachms). 

Elixir  Potassii  Bromidi.     N.  F. 

Elixir  ok  Potassium  Bromide 

The  formula  for  this  elixir  does  not  differ 
from  that  of  the  2d  ed.  N.  F.,  except  that 
citric  acid  was  dropi)cd.  It  contains  about  10 
grains  of  potassium  bromide  in  1  fluidrachm 
of  the  finished  elixir,  and  is  used  as  a  nervous 
sedative. 

Average  done  :     8  Cc.  (2fluidrachms). 

Elixir    Quininse    et    Phosphatum     Com- 
positum.     IN.  F. 

Compound  Elixir  of  Quinine  and  Phos- 
phates 

The  formula  for  this  elixir  does  not  differ 
from  that  of  the  2d  ed.  N.  F.,  except  that  the 
word  "soluble"  is  added  to  the  words  ferric 
phosphate  used  in  the  previous  edition.  It 
is  made  from  quinine  sulphate,  soluble  ferric 
phosphate,  potassium  citrate,  syrup  of  calcium 
lactophosphate,  water  and  aromatic  elixir,  and 
contains  about  J  grain  of  quinine  sulphate,  1 
grain  of  soluble  ferric  phosphate,  and  about  3 
of  a  grain  of  calcium  lactophosphate  in  1  flui- 
drachm of  finished  elixir.  It  is  used  as  a 
tonic. 

Average  dose  :     8  Cc.  (2  fluiilrachnis). 

Elixir  Quininae    Valerianatis    et    Strych- 

nins.    N.  F. 

Elixir  of  (Quinine   Valerianate  and 

Strychnine 

The  formula  for  this  elixir  docs  not  differ 
from  that  of  the  2d  e<l.  X.  F.  It  is  made  from 
quinine  valerate,  strychnine"  sulphate,  com- 
pound tincture  of  cuilbear,  and  aromatic 
elixir,  and  contains  1  grain  of  quinine  valerate 
and  l-l()(lth  of  a  grain  of  strychnine  sulphate 
in  1  fluidnichin  of  finished  elixir.  It  is  used 
fts  a  tonic  and  sedative  in  nervous  affections. 

Average  duse  :     4  Cc.  (I  fluidrachm). 


Elixir  Rhamni  Purshianee.     N.  F. 

Elixir    of   Cascara   SAfjRAiiA.      Elixir   op 
Khamnus  Pukshiana 

The  formula  for  this  elixir  waa  materially 
changed  in  the  3d  ed.  N.  F.  The  quantity  of 
fluidextract  of  cascara  sagrada  was  doubled, 
the  U.  S.  P.  (8th  Rev.)  aromatic  fluidextract 
of  cascara  sagrada  is  used,  and  aromatic  elixir 
takes  the  place  of  compound  elixir  of  taraxa- 
cum. About  .30  grains  of  cascara  sagrada  are 
represented  in  1  fluidrachm  of  the  finished 
elixir.     It  is  used  aa  a  laxative. 

Average  dose  :     4  Cc.  (1  fluidrachm). 

Elixir  Rhamni  Purshianae  Compositum. 

N.  F. 

Compound  Elixir  of  Casl'ara  Sagrada 
[Elixir  Laxativum,  Laxative  Elixir] 

The  formula  for  this  elixir  was  materially 
changed,  the  new  U.  S.  P.  (8th  Rev.) 
aromatic  fluidextract  of  ca-scara  sagrada  re- 
placing the  fluidextract  of  cascara  sagrada 
used  in  the  2d  ed.  N.  F.,  and  aromatic  elixir 
replacing  compound  elixir  of  taraxatum.  It 
contains  in  addition  the  fluide.xtracts  of  senna 
and  juglans,  as  in  the  2d  ed.  It  is  used  as  a 
laxative. 

Average  dose  :     4  Cc.  (1  fluidrachm). 

Elixir  Rhei.     N.  F. 

Elixir  of  Rhubarb 

The  formula  for  this  elixir  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  Sweet  tincture 
of  rhubarb  (U.  S.  P.  1890)  is  mixed  with  alco- 
hol, water,  glycerin  and  sj-rup.  About  2} 
grains  of  rhubarb  are  represented  in  1  flui- 
drachm of  the  finished  eli.\ir.  It  is  used  as  a 
laxative. 

Average  dose  :     8  Cc.  (2  fluidrachms). 

Elixir  Rhei  et  Magnesii  Acetatis.     N.  F. 

Elixir    of    Rhubarb    and    Magnesii  m 
Acetate 

[Elixir  of  Rhei  et  Magnesia,  Elixir  of  Rhu- 
barb and  Magnesia] 

The  formula  for  this  elixir  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  is  made 
from  calcined  magnesia,  acetic  acid,  fluid- 
extract  of  rhubarb  and  aromatic  elixir,  and 
contains  about  4  grains  of  liiagnesium  acetate 
and  7J  grains  of  rhubarb  in  I  fluidrachm  of 
finished  elixir.     It  is  used  as  a  laxative. 

Average  dose  :     4  Cc.  (1  fluidrachm). 

Elixir  Rubi  Compositum.     N.  F. 

Compound  Elixir  of    Rlaukberiiv 

The  formula  for  this  elixir  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  contains 
bliu-kborry  juice  and  blockberry  riKjt,  galls, 
cinnamiin,  cloves,  mace  and  ginger,  with 
synij),  glycerin  and  diluted  alcohol.  It  is 
used  in  the  treatment  of  dinrrhci^a. 

Average  dose  :     16  Cc.  (  4  fluidrachms). 
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Elixir  Sodii  Bromidi.     N.  F. 

Elixir  of  Sodicm  Bromide. 

The  formula  for  this  elixir  does  not  differ 
from  that  of  the  2J  ed.  X.  F.,  except  that  the 
citric  acid  wa,s  dropped.  About  10  grains  of 
sodium  bromide  are  represented  in  1  fluidrachm 
of  finished  elixir.  It  is  used  as  a  sedative  for  | 
the  nerves.  ' 

Areraije  dose  :  8  Cc.  (2  fluidrachms). 

Elixir  Sodii  Hypophosphitis.   N.  F. 

Elixir  of  Sodium  IIvpoimiosphite 

The  formula  for  this  elixir  does  not  differ 
from  that  of  the  2d  ed.  X.  F.,  except  that  citric 
acid  wai  replaced  by  hypophosphorous  acid. 
Two  grains  of  sodium  hypophosphite  are  repre- 
sented in  1  fluidrachm  of  the  finished  elixir. 
It  is  used  as  an  alterative. 

Average  dose:  4  Cc.  (1  fluidrachm). 

Elixir  Sodii  Salicylatis.    N.  F. 

Elixir  of  Sodium  Salicylate 
The  formula  for  this  elixir  does  not  differ 
from  that  of  the  2d  ed.  X.  F.  Five  grains  of 
sodium  salicylate  are  represented  in  1  flui- 
drachm of  the  finished  elixir.  It  is  used  in  the 
treatment  of  rheumatism.  ' 

Average  dose:  4  Cc.  (1  fluidrachm  . 

Elixir  Stillingis  Compositum.     N.  F. 

Compound  Elixir  of  Stillingia 
The  formula  for  this  elixir  does  not  differ 
from  that  of  the  2d  ed.  X.  F.  Fifteen  minims 
of  compound  fluidextract  of  stillingia  are  repre- 
sented in  1  fluidrachm  of  the  finished  elixir. 
It  is  used  as  an  alterative. 

Average  dose:  4  Cc.  (1  fluidrachm). 

Elixir  Strychninee  Valerianatis.    N.  F. 

Elixir  of  Strvchmne  Valerianate 
The  formula  for  this  elixir  does  not  differ 
from  that  of  the  2d  ed.  X.  F.  It  is  made  from 
strychnine  valerate,  acetic  acid,  tincture  of 
vanilla,  compound  tincture  of  cudbear  and 
aromatic  elixir,  and  contains  1-1 00th  grain 
of  strychnine  valerate  in  1  fluidrachm  of  the 
finished  elixir.  It  is  use<l  as  a  nervine. 
Average  dose  :  4  Cc.  (I  fluidrachm). 

Elixir  Taraxaci  Compositum.     N.  F. 

Compound  Elixir  ok  Tap.axai  im 
In  the  .''.d  ed.  X.  F.  very  little  change  was 
made  in  the  formula  for  this  elixir,  the  new 
tincture  of  sweet  orange  peel  replacing  the 
II.  S.  P.  18y0  tincture,  and  the  quantity  of 
the  tincture  of  cinnamon  being  increased  (the 
strength  of  the  new  tincture  in  20  percent.). 
It  is  made  from  lluiilextracts  of  taraxacum, 
wild  cherry  and  glycyrrliiza,  with  the  tinctures 
of  sweet  orange  peel  and  cinnaiixm,  cmnpound 
tincture  of  cardamom  and  aromatic  elixir,  and 
is  used  mainly  as  a  vehicle  to  cover  the  taste  of 
oitter  substances. 

Average  dime  :  ,S  Cc.  (2  fluidrachms). 

Elixir  Terpinl  Hydratis.    N.  F. 

Elixir  ok  Tkimin  Hydrate 

Thi."i  is  a  new  elixir  int  roduced  into  the  .'d  ed. 

M.  F.     It  contains  terpin  hydrate,  tincture  of 


sweet  orange  peel,  solution  of  saccharin,  alcohol, 
glycerin  and  syrup.  The  solution  of  saccharin 
might  well  have  been  omitted.  About  1  grain 
of  terpin  hydrate  is  contained  in  1  fluidrachm 
of  the  finished  elixir.  It  is  used  as  a  stimulant 
and  expectorant. 

Average  dose:  4  Cc.  (1  fluidrachm). 

Elixir  Terpini  Hydratis  cum  Codeina.    N.  F. 

Elixir  of  Terpin  IIvdratk  with  Codei.ve 

This  is  a  new  elixir  introduced  into  the  3d 
ed.  N.  F.  It  contains  about  1  grain  of  terpin 
hydrate  and  J  grain  of  codeine  in  1  fluidrachm 
oi'  the  finished  elixir.  It  is  used  as  an  expec- 
torant and  sedative. 

Average  dose  :  4  Cc.  (1  fluidrachm). 

Elixir  Terpini  Hydratis  cum  Heroina.  N.  F. 

Elixir  of  Terpin  Hydrate  with  Heroine 

This  is  a  new  elixir  introduced  into  the  3d 
ed.  N.  F.  It  contains  1  grain  of  terpin  hydrate 
and  l-24th  of  a  grain  of  heroine  in  1  fluidrachm 
of  the  finished  elixir.  It  is  used  as  an  expecto- 
rant and  sedative. 

Average  dose:  4  Cc.  (1  fluidrachm). 

Elixir  Turnerae.    N.  F. 

Elixir  of  Turnera 
[Elixir  of  Damiaua] 

The  formula  for  this  elixir  does  not  differ 
from  that  of  the  2d  eti.  N.  F.,  except  in  the 
replacement  of  magnesium  carbonate  by  puri- 
fied talc.  It  is  made  from  fluidextract  of  tur- 
nera, purified  talc,  alcohol,  glycerin  and  aro- 
matic elixir.  About  94  grains  of  turnera  are 
represented  in  1  fluidrachm  of  the  finished 
elixir.     It  is  used  as  an  aphrodisiac. 

Average  dose  :  4  Cc.  (1  fluidrachm). 

Elixir  Viburni  Opuli  Compositum.    N.  F. 

Compound  Elixir  of  Viburnum  Opulus 
[Compound  Elixir  of  Crampbark] 

The  formula  for  this  elixir  doe-s  not  differ 
from  that  of  the  2d  ed.  X.  F.  About  4|  grains 
each  of  viburnum  opulus  and  aletris  and  9i 
grains  of  trillium  with  compound  elixir  of  ta- 
raxacum are  represente«i  in  1  fluidrachm  of  ths 
finished  elixir.     It  is  used  as  an  antispasmodic. 

Avirtige  dnsi-  :   4  Cc.  (1  fluidrachm.) 

Elixir  Viburni  Prunifolii.     IN.  F. 

Elixir  ok  Viburnum  Prunifolium 
[Elixir  of  Black  Haw] 

The  formula  for  this  elixir  docs  not  differ 
from  that  of  the  2d  ed.  X.  F.  It  is  made  from 
fluidextract  of  viburnum  prunifolium,  com- 
pound tincture  of  cardHinom,  and  aromatic 
elixir,  and  contains  about  "i  grains  of  viburnum 
prunifolium  in  1  fluidrachm  of  the  finished 
I  elixir.  It  is  used  as  an  antispasmodic  and 
sedative. 

Average  dole  :     4  Cc.  (1  fluidrachm). 
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Elixir  Zinci  Valerianatis.    N.  F. 

Elixir  of  Zi.nc  Valerianate 

The  formula  for  this  elixir  docs  not  differ 
from  that  of  the  2il  ed.  N.  F.  It  is  made  from 
zinc  valerate,  stronger  solution  of  ammonium 
citrate,  alcohol,  spirit  of  bitter  almond,  com- 
pound tincture  of  cudbear,  and  aromatic  elixir. 
About  1  grain  of  zinc  valerate  is  represented 
in  1  fluidrachm  of  the  finished  elixir.  It  is 
used  as  a  nervine. 

Average  dose:     4  Cc.  (1  fluidrachm). 

Emplastriim  Aromaticum.    N.  F. 

Aromatic  Plaster 
[Spice  Plaster] 

The  formula  for  this  plaster  does  not  differ 
from  that  of  the  2d  ed.  N.  F.,  except  that  parts 
are  substituted  for  grammes.  It  is  made  from 
cloves,  ginger,  cinnamon,  capsicum,  camphor, 
cotton  seed  oil  and  lead  plaster.  It  is  used  as 
a  counter-irritant  and  rubefacient. 

Empiastrum  Fuscum  Camphoratum.  N.  F. 

Camphorated  Brown  Plaster 
[Empiastrum   Matris  Camphoratum,  Campho- 
rated Mother  Plaster] 

The  formula  for  this  plaster  has  not  been 
changed  from  that  of  the  2d  ed.  N.  F.,  except 
that  parts  are  substituted  for  grammes.  It  is 
made  from  red  oxide  of  lead,  olive  oil,  yellow 
wa.x  and  camphor.     Used  as  a  discutient. 

Empiastrum  Picis  Liquidae  Compositum. 
N.  F. 

Compound  Tar  Plaster 

The  formula  for  this  plaster  was  changed  in 
the  3d  ed.  N.  F.  only  by  using  parts  for 
grammes.  It  is  made  from  rosin,  tar,  pow- 
dered podophyllum,  powdered  Phytolacca  root 
and  powdered  sanguinaria,  and  is  used  as  n 
rubefacient  and  counter-irritant. 

Emulsum  Olei  Morrhuas  cum  Calcii  et 
Sodii  Phosphatibus.    N.  F. 

Emulsion  of  Cod-Liver  Oil  with  CALCir>r 

AND  Sodium  Phosphates 

[Emulsion  of  Cod-Liver  Oil   with   Phosphntcs 

of  Lime  and  Soda] 

The  formula  for  this  emulsion  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  In  the  Latin 
title  the  word  "  Emulsio  "  has  been  changed  to 
"  Emulsum  "  in  this  class  of  preparations.  It 
contains  50  per  cent,  of  cod-liver  oil,  with  cal- 
cium and  sodium  phosphates,  syrup  of  tolu 
and  flavoring.     It  is  used  as  an  alterative. 

Arernr/r  dose:     Irt  Co.  (4  fluiilrnchms). 

Emulsum  Olei  Morrhuse  cum  Calcii  Lacto- 
phosphate.    N.  F. 

Emulsion  of  Cod-Liveh  Oh,  with  Calcium 

Laitophosi'hate 

[Emulsion  of  Cod-Liver  Oil  with  Lacto- 

phosphatc  of  Lime] 

The  formula  for  this  emulsion  does  not  differ 
from  that  of  the  2d  ed.  N.  F.     It  contains  50 


per  cent,  of  cod-liver  oil,  with  calcium  lactate, 
phosphoric  acid,  syrup  of  tolu  and  flavoring. 
It  is  used  as  an  alterative. 
Average  dose:     16  Cc.  (4  fluidrachms). 

Emulsum  Olei  Morrhuae  cum  Calcii 
Phosphate.    N.  F. 

Emulsion  of  Coi>-IiivER  Oil  with  Calcium 
Phosphate 

[Emulsion  of  Cod-Liver  Oil  with  Phosphate  of 
Lime] 

The  formula  for  this  emulsion  does  not  differ 
from  that  of  the  2d  ed.  X.  V.  It  contains  .50 
per  cent,  of  end-liver  oil,  with  calcium  phos- 
phate, syrup  of  tolu  and  flavoring.  Used  as 
an  alterative. 

Average  Dose:     16  Cc.  (4  fluidrachms). 

Emulsum  Olei  Morrhus  cum  Extracto 
Malti.     N.  F. 

Emulsion  of  Cod-Liver  Oil  with   Extract 
OF  Malt 

The  formula  for  this  emulsion  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  contains  50 
per  cent,  of  cod-liver  oil  with  37i  per  cent,  of 
extract  of  malt.  It  is  used  as  a  tonic  and 
alterative. 

Average  dose:     16  Cc.  (4  fluidrachms). 

Emulsum  Olei  Morrhuae  cum  Pruno 
Virginiana.    N.  F. 

Emulsion  of  Cod-Liver  Oil  with  Wild 
Chekrv 

The  formula  for  this  emulsion  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  contains  50 
per  cent,  of  cod-liver  oil  with  fluidextraet  of 
wild  cherry,  syrup  of  tolu  and  flavoring.  It  is 
used  as  an  an  alterative. 

Average  dose:     16  Cc.  (4  fluidrachms). 

Emulsum  Olei  Ricini.    N.  F. 

Emulsion  of  Castor  Oil 

The  formula  for  this  emulsion  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  contains  33 
per  cent,  of  castor  oil,  with  tincture  of  vanilla, 
syrup  and  water.     It  is  used  as  a  cathartic. 

Average  dose:     48  Cc.  (14  fluidounccs). 

Emulsum  Olei  Terebinthinse  Fortior.    N.  F. 

Stronger  Emulsion  of   Oil  of  Turpentine 
[Forbes's  Emulsion  of  Oil  of  Turpentine] 

The  formula  for  this  emulsion  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  contains  50 
per  cent,  of  oil  of  turpentine,  with  acacia  and 
water.  It  is  used  as  an  anthelmintic  and 
diuretic. 

Average  dose :     2  Cc.  (J  fluidrachm). 

Emulsum  Petrolei.     N.  P. 

Emulsion  of  Petroleum 

This  new  emulsion  of  the  3d  ed.  N.  F. 
should  have  been  called  Emulsinn  of  Petrola- 
tum,  instead  of   Emulsion   of   Petroleum.     It 
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contains  about  5  per  cent,  of  white  petrolatum, 
about  25  per  cent,  of  expres.sed  oil  of  almond, 
with  acacia,  tragacanth  and  syrup,  tincture  of 
lemon  peel  and  water. 

Average  do$e  :     16  Cc.  (4  fluidrachms). 

Emulsum  Phosphaticum.     N.  F. 

PnosPHATic  E.mi:lsion 
[Mistura  Phosphatica] 

The  formula  for  this  emulsion  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  contains  26 
per  cent,  of  cod  liver  oil,  ,i  per  cent,  of  diluted 
phosphoric  acid,  with  };lycerite  of  yolk  of  egg, 
.Jamaica  rum,  oil  of  bitter  almond  and  orange 
flower  water.     Used  as  an  alterative. 

Average  dose:     16  Cc.  (4  fluidrachms). 

Essentia  Pepsin  i.     N.  F. 

Essence  of   Pepsin 

This  is  a  new  preparation  of  the  .3<1  ed.  X. 
F.  It  contains  pepsin,  rennin  (an  enzyme 
from  calves'  rennetjs),  lactic  acid,  tincture  of 
sweet  orange  peel,  glycerin,  alcohol,  syrup, 
white  wine  and  water.  It  is  used  as  an  aid  to 
digestion. 

Average  dose;     8  Cc.  (2  fluidrachms). 

Extractum  Ferri  Pomatum.    N.  F. 

Fkrrated  Extract  of  Apples 
[Ferri    Malas  Crudas,  Crude  Malate  of  Iron] 

This  formula  does  not  difiFer  from  that  of  the 
2d  ed.  N.  F.  It  is  made  from  iron  wire,  ripe 
.«our  apples  and  water,  and  is  used  as  <a  chaly- 
beate. 

Average  done:     0.65  Gm.  (10  grains). 

Extractum  Qlycyrrhizaef)epuratum.    N.  F. 

I'l   lilFIKI)    IVMHACT    OF    ( i  LYCVR  lUlIZA 

'      Pfrified  Extract  of  Licorice 

The  formula  for  this  preparation  does  not 
differ  from  that  of  the  2d  ed.  N.  F.  This  is  a 
pilular  extract  made  by  the  old  German 
method  and  not  to  be  confounded  with  the 
Extractum  (ilycyrrhiza?  Furuin,  U.  S.  P.  8tli 
Rev.  Used  as  a  flavoring  and  sweetening 
agent. 

Average  dose:     ]  Om.  (15  grains). 

Ferri  Hypophosphis,     N,  F, 

JIvniFiiosi'iiiTK  iiF   Ikon 
[Ferric   Hypophosphito] 

Ferrie  hypophosphitc  is  now  official  in  the 
U.  S.  P.  s'lh  Kcv.,  without  a  forinula  for  its 
preparation.  The  jirocess  in  the  .'Jd  e<l.  N.  V. 
is  the  same  vl»  that  found  in  the  2d  ed.  N.  F. 
It  i;*  made  from  ferric  nminoniuin  s\ilphnte, 
liodiutn  hypophox|iliito  and  distilled  water. 
It  is  used  as  an  alterative  anci  chalybeate. 

Average  doKi  :     0.2  Gm.  (.3  grainti). 


Fluidextractum  Adonidis.     N.  F. 

Fluidextract  of  Adonis 

From  the  root  of  Adonis  vernnlin  Linne 
(Bird's  Eye). 

Made  with  alcohol ;  1  Cc.  of  fluidextract  rep- 
resenting 1  (im.  of  the  drug.  It  is  used  as  a 
heart  stimulant. 

Average  dose:     0.13  Cc.  (2  minims). 

Fluidextractum  Aletrldis.    N.  F. 

Flliuextract  of  Aletris 

From  the  rhizome  of  Aletris  farinosn  Linn^ 
(Stargrass). 

Made  with  diluted  alcohol ;  1  Cc.  of  fluid- 
extract  representing  1  Gm.  of  the  drug.  It  is 
used  as  an  alterative. 

Average  dose:     2  Cc.  (30  minims). 

Fluidextractum  Angellcs  Radicis.    N.  F. 

Fluidextract  of  Angelica  Hoot 

From  the  root  of  Angelica  Archangelica 
Linne  (Angelica). 

Made  with  alcohol  3  measures,  water  2  meas- 
ures ;  1  Cc.  of  fluidextract  represent.s  1  Gm.  of 
the  drug.  It  is  used  as  a  stimulant  and  car- 
minative. 

Average  dose:  2  Cc.  (30  minims). 

Fluidextractum  Apii  Graveolentis.    N.  F. 

Fliiuextract  of  Celery 

From  the  seed  of  Apium  grareolens  Linne 
(Celery). 

Ma<le  with  alcohol  2  measures,  water  1  meas- 
ure ;  I  Cc.  of  fluidextract  represents  1  Gm.  of 
the  drug.     It  is  used  as  a  diuretic  and  nervine. 

Average  dose:  2  Cc.  (30  minims). 

Fluidextractum  Aralise  Raccmosse.     N.  F. 

Fhidexthact  of  Araha  Kacemosa 

From  the  root  of  Aralia  racemosa  Linn6 
(American  Spikenard). 

Mailc  with  alcohol  2  measures,  water  1  meas- 
ure ;  1  Cc.  of  fluidextract  represents  1  Gm.  of 
the  drug.     It  is  useil  as  an  alterative. 

Average  dose:  2  Cc.  (30  minims). 

Fluidextractum  Arnicae  Florum.     N.  F. 

FLriPEXTRACT  OF  Arnica  Flowehs 

From  the  flower  heads  of  Arnica  munlnna 
Linne  (Arnica). 

Made  with  diluted  alcohol,  1  Co.  of  fluid- 
extract  rej)resenting  1  (iin.  of  the  drug.  It  is 
used  as  a  stimulant  and  alterative. 

Average  dose:   I  Cc.  (13  minims). 

Fluidextractum  Boldi.     N.  F. 

Fliidkxtract  of  Boldo 

From  the  leaves  of  Peumns  Jloldiis  Molina 
(IJoldo). 

Made  with  alcohol  2  measures,  water  1  meas- 
ure ;  1  Cc.  rejjrescnts  1  Gm.  of  the  <lrug.  It  is 
used  as  an  alterative  and  tunic. 

Average  dose:  0.5  Cc.  (8  minims). 
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Fluidextractum  Buchu  Compositum.  N.  F. 

Compound  Fluidextract  of  Bucnu 

Made  with  alcohol  2  measures,  water  1  meas- 
ure. It  contains  buchu,  eubeb,  juniper  and 
uva  ursi.     It  is  used  as  a  <liuretic. 

Average  dose:  2  Co.  (30  minims). 

Fluidextractum  Calendulce.    N.  F. 

Fn-fnEXTRACT    OF    CALENDULA 

From  tlie  flowering  herb  of  Calendula  offici- 
nalis Linne  (Marigold). 

Made  with  alcohol  2  measures,  water  1  meas- 
ure; 1  Cc.  of  fluidextr.act  represents  1  (}in.  of 
the  drug.     It  is  used  as  a  stimulant  and  tonic. 

Average  dose:  1  Cc.  (15  minims). 

Fluidextractum  Camellias.     N.  F. 

Flutdextract  or  Cajiellia 

From  the  commercial  dried  leaves  of  Camellia 
Thea  Link  (Tea). 

Made  with  alcohol  250  Cc,  water  685  Cc, 
glycerin  65  Cc,  finishing  with  alcohol  1  meas- 
ure, water  3  measures;  1  Cc.  of  fluidextract 
represents  1  Gm.  of  drug.  It  is  used  as  a  nerve 
stimulant. 

Average  done:  2  Cc.  (30  minims). 

Fluidextractum  Caulophylli.    N.  F. 

Fluidextuact  of  Caulophyllum 

From  the  rhizome  and  rootlets  of  Cnitlnphi/l- 
him  thtilictroides  Michaux  (IJluc  Cohosh). 

Made  with  alcohol  3  mciisures,  water  1  meas- 
ure;  1  Cc.  of  fluidextract  represents  1  Gm.  of 
drug.     It  is  used  as  an  eminenagogue. 

Average  dose:  0.5  Cc  (8  minims). 

Fluidextractum  Coffese  Tostae.     N.  F. 

Fluidextract  of  Roasted  Coffee 

From  the  commercial  roasted  seeds  of  Coffea 
arablca.  Linne  (CofTue). 

Made  with  alcohol  250  Cc,  water  685  Cc, 
glycerin  65  Cc,  finishing  with  alcohol  I  meas- 
ure, water  3  measures;  1  Cc.  of  fluidextract 
represents  1  (iin.  of  drug.  It  is  used  as  a 
nerve  stimulant. 

Average  dose:  2  Cc.  (30  minims). 

Fluidextractum  Coffeee  Viridis.    N.  F. 

Fluidextract  of  Green  Coffee 

From  the  commercial,  unroasted  seeds  of 
Coffea  arnbica  Liiinf-  (("ortVe). 

Made  with  alcohol  250  Cc,  water  685  Cc. 
glycerin  65  Cc,  finishing  with  alcohol  1  meas- 
ure, water  3  measures;  1  Cc.  of  fluidextract 
represents  1  Gm.  of  drug.  It  is  used  as  a 
nerve  stimulant. 

Average  dose:  2  Cc.  (30  minims). 

Fluidextractum  Convallarise.     N.  F. 

Fluidextract  of  Convallaria  Flowers 

From  the  flowers  of  Convallaria  majalis 
Linne  (Lily  of  the  Vnlley). 

The  word  "  P'lorum  "  has  been  dropped  from 
the  Latin  title  of  this  fluidextract.     Made  with 


dilute<i  alcohol,  1  Cc  of  fluidextract  represent- 
ing I  (xm.  of  the  drug.  It  is  u.sed  as  a  cardiao 
stimulant  and  diuretic. 

Average  dose:  0.5  Cc.  (8  minims). 

Fluidextractum  Coptis.   N.  F. 

Fluidextract  of  Coptis 

From  the  rhizome  and  rootlets  of  Coptis  tri- 
folia  Salisbury  (Goldthrea<l). 

Made  with  diluted  alcohol  ;  1  Cc.  of  fluid- 
extract  representing  1  (Jm.  of  the  drug.  It  is 
use<l  as  a  tonic  and  stimulant. 

Average  dose:     2  Cc  (30  minims). 

Fluidextractum  Cornus.    N.  F. 

Fluidextract  of  Cor.ni;s 

From  the  bark  of  the  root  of  Cornus  Florida 
Linno  (Dogwood). 

Made  with  glycerin  150  Cc,  diluted  alcohol 
850  Cc,  finishing  with  diluted  alcohol ;  1  Cc. 
of  fluidextract  represents  1  Gm.  of  drug.  It 
is  used  as  a  tonic. 

Average  dose:     2  Co.  (30  minims). 

Fluidextractum  Cornus  Circinatae.   N.  F. 

Fluidextract  of  Cornus  Circinata 

From  the  bark  oi  Cornus  circinata  L'Heritier 
(Green  Osier). 

Made  with  diluted  alcohol ;  1  Cc.  of  fluid- 
extract  representing  1  (ilm.  of  drug.  It  is  used 
as  a  tonic  and  antiperiodic. 

Average  dose  :     1  Cc  (15  minims). 

Fluidextractum  Corydalis.     N.  F. 

Fh'idextract  of  Corydalis 

From  the  tubers  of  Dicentra  canadensis  De 
CMn<lollc  (Turkej'  Corn). 

Made  with  alcohol  3  measures,  water  1  meas- 
ure ;  1  Cc.  of  fluidextract  represents  1  Gm.  of 
drug.     It  is  used  as  an  alterative  and  diuretic. 

Average  dose:     0.65  Cc.  (10  minims). 

Fluidextractum  Coto.     N.  F. 

Fluidextract  of  Coto 

From  Coto  bark,  derived  from  an  undeter- 
mined tree,  native  of  tropical  South  America. 

Made  with  alcohol  9  measures,  water  1  meas- 
ure; 1  Cc.  of  fluidextract  represents  1  (Jm.  of 
drug.     It  is  used  as  an  astringent  and  tonic. 

Average  dusc  :     0.3  Cc  (5  minims). 

Fluidextractum  Fuel.    N.  F. 

Fl.lIDKXTRACT    OF    FuCUS 

From  the  thallus  of  Fucua  resiculosiis  Linn6 
(15ladder-wrack). 

Made  with  alcohol  3  measures,  water  1  meas- 
ure ;  1  Cc.  of  fluidextract  represents  1  Gm.  of 
drug.     It  is  used  as  a  remedy  for  obesity. 

Average  dose:     0.65  Cc.  (10  minims.) 

Fluidextractum  Helianthemi.    N.  F. 

Fluidextract  of  llEi.iANTnEMUM 

From  the  herb  of  Helianthemum  canadense 
Michuux  (Frost- wort). 
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Made  with  diluted  alcohol  ;  1  Cc.  of  fluid- 
extraot  lepresenting  I  lira,  of  drug.  It  is  u^ed 
as  an  alterative  and  astringent. 

Average  doxe :     4  Ce.  (1  fluidrachm). 

Fluidextractum  Humuli.     N.  F. 

FHIDEXTRACT   OF    HoPS 

From  the  strobiles  of  Humulus  Lupulus 
Linn^  (Hops). 

Made  with  alcohol  5  measures,  water  3  meas- 
ures ;  1  Cc.  of  fluide.xtract  represents  1  Gm.  of 
drug.     It  is  used  a,s  a  stimulant  and  sedative. 

Average  dote:     2  Cc.  (30  minims). 

Fluidextractum  Hydrangese.     N.  F. 

FLIinEXTRACT   OF    HvnnANGEA 

From  the  root  of  Hydrangea  arboreaccns 
Linn6  (Seven  Barks). 

Made  with  alcohol  3  measures,  water  2  meas- 
ures ;  1  Cc.  of  fluidextract  represents  1  Gra.  of 
drug.     It  is  used  as  a  diuretic. 

Average  dose:     2  Cc.  (30  minims). 

Fluidextractum  Jalaps.     N.  F. 

Fluide.xtbact  of  Jalap 

From  the  tuberous  root  of  Exogonium  Pnrga 
Bentham  (Jalap). 

Made  with  alcohol ;  1  Cc.  of  fluidextract  rep- 
resenting 1  Gm.  of  drug.  It  is  used  as  a 
cathartic. 

Aifrage  done:     1  Cc.  (15  minims). 

Fluidextractum  Juglandis.     N.  F. 

Fluidextract  of  Jtglans 

From  the  inner  bark  of  the  root  of  Jnglans 
cinerea  Linne  (Butternut). 

Made  with  diluted  alcohol ;  1  Cc.  of  fluid- 
extract  represents  1  Gm.  of  drug.  It  is  used 
as  a  cathartic. 

Average  done:     4  Cc.  (1  fluidrachm). 

Fluidextractum  Juniperi.    N,  F. 

Fluidextract  of  Juniper 

From  the  fruit  of  «/«»i/>eri(«  commniiia  Linne 
(.luniper). 

.Made  with  diluted  alcohol ;  1  Cc.  of  fluid- 
extract  represents  1  Gm.  of  drug.  It  is  used 
a,-  a  diuretic. 

Averngc  dote  :     4  Cc.  (1  fluidrachm). 

Fluidextractum  Kavae.     N.  F. 

Fluidextract  of  Kava 

From  the  root  of  Piprr  yn^thyntiriim  Forster 
(Kava;   Kava-kava ;   Ava). 

Maxle  with  alcohol  3  measures,  water  2  inea-s- 
urea ;  1  Cc.  of  fluidextract  represents  1  (}m. 
of  drug.   It  is  used  as  a  diuretic  and  alterative. 

Average  dime  :      1  Cc.  ( 1 .')  minims). 

Fluidextractum  Malti.     N.  F. 

FLUIDEXTRAfT  OF  MaLT 

This  formula  does  not  difl'cr  from  that  of  the 
td  cd.  N.  F.     It  is  uspcl  lis  a  tr)nic. 

Avernye  done  :     8  Cc.  (2  fluidrachms). 


Fluidextractum  Menyanthis.    N.  F. 

Fluidextract  of  Menyanthes 

From  the  leaves  of  Menyanfha»  tri/oliatn 
Linne  (Buckbean. — Trifolium  fibrinum  G.  P.) 

Made  with  diluted  alcohol ;  1  Cc.  of  fluid- 
extract  represents  1  Gm.  of  drug.  It  is  used 
as  an  alterative. 

Average  done:     1  Cc.  (15  minims). 

Fluidextractum  Petroselini  Radicis.    N.  F. 

Fluidextract  of  Parsley  Root 

From  the  root  of  Petroselinnm  sativum  Hoff- 
mann (Parsley). 

Made  with  diluted  alcohol ;  1  Cc.  of  fluid- 
extract  representing  1  Gm.  of  drug.  It  is  used 
as  an  emmenagogue  and  diuretic. 

Average  dose:     2  Cc.  (30  minims). 

Fluidextractum  Rhamni  Purshians  Alka- 
linum.    N.  F. 

Bitterless  Fli'idextract  of  Cascara 
Sagrada 

This  is  a  new  fluidextract  in  the  3d  ed.  N.  F. 
It  is  made  from  cascara  sagrada  deprived  of  its 
bitterness  by  treatment  with  lime  ;  the  prepa- 
ration contains  sugar,  oil  of  coriander  and  oil 
of  anise.  It  diff'ers  from  all  other  fluidextracts 
in  containing  no  alcohol,  and  is  really  a  syrup. 
It  is  used  as  a  laxative. 

Average  dose  :     1  Cc.  (15  minims). 

Fluidextractum  Sterculiee.    N.  F. 

Fliidextract  of  Stercvi.ia 

From  the  seeds  of  Slerculia  acuminata  R. 
Brown  (Cola;   Kola). 

Made  with  alcohol  250  Cc,  water  685  Cc, 
glycerin  65  Cc,  finishing  with  alcohol  1  meas- 
ure, water  3  measures.  One  Cc.  of  fluidextract 
represents  1  Gm.  of  drug.  It  is  used  as  a 
stimulant  and  nerve  tonic. 

Average  dose:     1  Cc.  (15  minims). 

Fluidextractum  StillingiEe  Compositum. 
N,  F. 

CoMPouxn  Fli'Idextract  of  Stillin'oia 

The  formula  for  this  fluidextract  has  been 
slightly  changed  in  the  3d  ed.  X.  F.,  the  quan- 
tity of  coriander  being  decrea^oed,  and  that  of 
xanthoxyluui  berries  increased.  Made  with 
alcohol  500  Cc,  water  250  Cc,  glycerin  250 
Cc,  finishing  with  diluted  alcohol.  It  contains 
stillingia,  corydalis,  iris,  ."ambucus,  chima- 
phila,  coriander  and  xanthoxylum  berries.  It 
is  used  as  an  alterative. 

Average  dosr :     2  Cc  (30  minims). 

Fluidextractum  Trillli.    N.  F. 

Fi.rii)i-.XTRA<T  OF  Trillium 

From  the  rhizome  of  Trillium  erertum  Linn6, 
and  other  species  of  Trillium  (Bethroot). 

Made  with  alcohol  3  measures,  water  2  meas- 
ures ;  1  ("c  of  fluidextract  represents  1  Gm.  of 
drug.  It  is  used  as  an  astringent  and  tonic 
expectorant. 

Average  dote:     2  Co.  (30  minims). 
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Fluidextractum  Turnerse.    N.  F. 

Fl.lIDKXTHACT  OF  TlUNKKA 

From  the  leaves  of  Turnera  micrnphyllii 
De  Candolle,  and  other  species  of  Turnera 
(Dainiana). 

Made  with  alcohol  2  measures,  water  1  mcu.s- 
ure;  1  Cc.  of  fiuidoxtract  represents  1  (Jni.  of 
drug.     It  is  used  as  an  aphrodisiac. 

Average  done  :     2  Ce.  (oO  minims). 

Fluidextractum  Urtics.    N.  F. 

Fluidkxtract  of  Ubtica 

From    the    root    of    Urtica    dioica    Linn<' 

(Nettle). 

Made  with  diluted  alcohol:  1  Cc.  of  fluid- 
extract  represents  1  Gm.  of  drug.  It  is  used 
as  a  diuretic  and  astringent. 

Average  done:     1  Cc.  (15  minims). 

Fluidextractum  Verbasci.    N.  F. 

Fluujkxtract  of  Verbasc'UM 

From  the  leaves  and  flowers  of  Verbaacum 
Thapaus  Linne  (Mullein). 

Made  with  diluted  alcohol ;  1  Cc.  of  fluid- 
extract  represents  1  Gm.  of  drug.  It  is  used 
as  an  expectorant. 

Average  dose  :     4  Cc.  (1   fluidrachm). 

Fluidextractum  Verbenae.     N.  F. 

Fluiijextk.ict  of  Vehbe.xa 

From  the  root  of  Verbena  hastata  Linnc 
(Vervain). 

Made  with  diluted  alcohol  ;  1  Cc.  of  fluid- 
extract  represents  1  Gm.  of  drug.  It  is  used 
as  a  tonic. 

Average  dose:     1  Cc.  (15  minims). 

Fluidextractum  Zese.    N.  F. 

Fluidextuact  ok  Zea 

[Extractum  Stigmatum  Maydis  Fluiduin, 
Fluidextract  of  Corn  Silk] 

From  the  stigmata  of  Zen  Mays  Linno 
(Indian  Corn). 

Made  with  diluted  alcohol  ;  I  Cc.  of  fluid- 
extract  represents  1  Gin.  of  drug.  It  is  used 
as  a  diuretic. 

Average  dose  ;  4  Cc.  (1  fluidrachm). 

Qelatinum  Chondri.  N.  F. 

IlllSIl   Moss  (iELATl.N 

The  formula  for  this  preparation  does  not 
ditt'er  from  that  of  the  2d  ed.  N.  V.  It  is  made 
from  Irish  moss  and  water,  and  is  used  to  make 
a  transparent  mucilage,  and  as  a  substitute  for 
acacia  in  making  emulsions. 

Qlyceritum  Bismuthi.    N.  F. 

(il.VCEKITE  OF    HlSMlTII 

The  formula  for  this  preparation  was  entirely 
changed  in  the  Ud  eil.  N.  F.  The  glycerite  is 
made  from  bismuth  subnitrate,  nitric  acid,  tar- 
taric acid,  sodium  bicarbonate,  glycerin  and 
distilled  water.  It  contains  Iti  grains  of  bis 
muth  and  sodium  tartrate  in   I    fluidrachm  of 


the  finished  glycerite,  and  is  used  in  making 
other  X.  V.  preparations  containing  bismuth 
iind  in  the  treatment  of  diarrhtfja  and  gastric 
diseases. 

Average  done:  0.6  Cc.  (10  minims). 

Qlyceritum  Quaiaci.    N.  F. 

(iLVt'EUITE  (JF  (jil.AIAC 

The  formula  for  this  glycerite  does  not  difTer 
from  that  of  the  2d  ed.  X.  F.  It  contains  5 
grains  of  guaiac  and  about  4  minims  ot  solu- 
tion of  potassium  hydroxide  in  1  fluidrachm  of 
the  finished  glycerite.  It  is  used  as  an 
alterative. 

Average  dose:  2  Cc.  (30  minims). 

Qlyceritum  Pepsini.    N.  F. 

Glycerite  of  Pepsin 

The  formula  for  this  glycerite  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  Five  grains  of 
pepsin  are  represented  by  1  fluidrachm  of  the 
finished  glycerite.     It  is  used  as  a  digestive. 

Average  dose  :  3  Cc.  (45  minims). 

Qlyceritum  Picis  Liquidse.     N.  F- 

Glycerite  op  Tar 

The  quantity  of  tar  in  this  glycerite  was  very 
slightly  reduced  in  the  3d  ed.  N.  F.  It  is  made 
from  tar,  magnesium  carbonate,  glycerin,  alco- 
hol and  water.  The  medicinal  virtues  of  about 
4  grains  of  tar  are  represented  in  1  fluidrachm 
of  the  finished  glycerite.  It  is  used  as  an 
expectorant. 

Average  dose  :  4  Cc.  (1  fluidrachm). 

Qlyceritum  Tragacanthee.     N.  F. 

Glycerite  of  Tuacacantii 

The  formula  for  this  glycerite  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  is  used  as  an 
excipient  for  pills. 

Qlycerogelatina.    N.  F. 

Glyceuogelatins 

Glycerogelatins  originated  with  Dr.Unna  and 
are  soft  masses  which  melt  at  the  temperature 
of  the  body,  containing  gelatin,  glycerin,  water 
and  the  medicament.  They  are  used  in  skin 
diseiuses.  The  following  were  adopte<I  by  the 
3d  ed.  N.  F. 

1.  Glyeerogelatinnm  Acid!  Salltylici  {10 per 
rent.).  N.  F. —  10  per  cent.  Salicylie  Acid 
aiycerogelatin. 

2.  Glycerogilalinum  lodoformi  (10  per 
rent.).  N.  F. — 10  per  cent.  Iodoform  Ulycero- 
gelatin. 

3.  (llycerogelatinuin  Zinci  Dnrum.  N.  F. 
Finn  Zinc  (ityeerogrlatin. 

4.  (iiycerogelaliniim  Zinci  Molle.  '^.V.—.Soft 
Zinc   (ilycvrogrlatin. 

Qossypium  Stypticum.    N.  F. 

Stvi'tu'  Cotton 

Tho  formula  for  this  preparation  does  not 
-lifler  from  that  of  the  2d  ed.  N.  F.  It  is  miido 
by  impregnating  purified  cotton  with  dilulid 
solution  of  ferric  chloride,  glycerin  and  water 
Used  as  iin  untihcmorrhagic. 
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Infusum  Oentianae  Compositum 
Fortius.     N.  F. 

StRONGEK  CoMnXNI)  I.NKISION  OF  Gkstian 

The  formula  for  this  infusion  does  not  differ 
from  that  of  the  2a  ed.  N.  F.,  except  a  slight 
increase  in  the  proportions  of  coriander  and 
bitter  orange  peel.  It  is  used  as  a  tonic,  and 
in  making  by  dilution,  compound  infusion  of 
gentian. 

Aieniije  done  :  4  Cc.  (1  fluidrachm). 

Infusum  Rosse  Compositum,    N.  F. 

Compound  Infusion  of  Rose 

The  formula  for  this  infusion  docs  not  differ 
from  that  of  the  2d  ed.  N.  V.  It  is  made  from 
red  rose,  diluted  sulphuric  acid,  sugar  and 
water.     It  is  used  as  an  astringent. 

lodoformum  Aromatisatum.     N.  F. 

AltoMATIZF.lJ    loDOFOUM 

[Deodorized  Iodoform] 

The  formula  for  this  preparation  does  not 
differ  from  that  of  the  2d  ed.  N.  F.  It  con- 
sists of  iodoform  containing  4  per  cent,  of 
cumarin,  and  is  used  as  an  antiseptic  and 
alterative. 

Lac  Fermentatum.    N.  F. 

Ff.umented  Milk 
[Kumyss] 

The  formula  for  this  preparation  does  not 
differ  from  that  of  the  2d  ed.  N.  F.  It  is 
made  from  fresh  cow's  milk,  yeast  and  sugar, 
and  is  used  as  a  food  for  invalids. 

Lac  Humanisatum.    N.  F. 

Humanized  Milk 

This  is  a  new  preparation  in  the  3d  ed.  N. 
F.  It  is  ma<le  by  adding  humanizing  milk 
p<jwder  to  cow's  milk,  crcaiii  and  water. 
Humanizing  milk  powder  contains  pancreatin. 
The  milk  is  used  as  a  food  for  invalids. 

Linimentum  Aconiti  et  Chloroformi.    N.  F. 

LiMMKNT  OF  Aconite  and  ('iii.ouofoum 

In  the  3d  ed.  N.  F.  a  smaller  proportion  of 
fluidextract  of  aconite  replaces  the  tincture  of 
aconite  of  the  2<1  ed.,  and  jilcohol  was  added  to 
the  formula.  The  quantities  of  chloroform 
ami  soap  liniment  remain  unchanged,  it  is 
used  externally  to  relieve  pain. 

Linimentum  Ammonli  iodidi.     N.  F. 

liiNiMENT  OF  Ammonium   Iodide 

The  formula  for  this  liniment  iloes  not  differ 
from  that  of  the  2d  e<l.  N.  F..  ex(e|)t  in  a 
slight  incrtwisc  in  the  )iriiportion  of  cainphor. 
The  liniment  is  miKle  from  iodine,  oil  of  ro-e 
mary,  oil  of  lavender,  cainphor,  ammonia 
WAter  and  alcohol.  It  is  used  as  an  external 
discutient  application. 


Linimentum  lodi.     N.  F. 

Iodine  Liniment 

This  liniment  is  nearly  identical  with  that 
of  the  British  Phariiiacopu'ia.  It  contains 
12J  percent,  of  iodine,  o  per  cent,  of  potas- 
sium iodide,  with  glycerin,  water  and  alcohol. 
It  is  used  a.s  an  external  discutient  application. 

Linimentum  Opii  Compositum.    N.  F. 

Compound  Liniment  of  Opium 
[Canada  Liniment] 

The  formula  for  this  preparation  does  not 
differ  from  that  of  the  2d  ed.  N.  F.  The  lini- 
ment contains  10  per  cent,  of  tincture  of 
opium,  with  camphor,  alcohol,  oil  of  pepper- 
mint, ammonia  water  and  oil  of  turjjentine. 
It  is  used  as  a  stimulating  anodyne  ap- 
plication. 


Linimentum    Saponato=Camphoratum. 

N.  F. 

Camphorated  Soap  Liniment 
[Opodeldoc,   Solid  Opodeldoc] 

The  formula  for  this  preparation  does  not 
differ  from  that  of  the  2d  ed.  N.  F.  The  lini- 
ment contains  white  castilc  soap,  camphor, 
alcohol,  oils  of  thyme  and  rosemary  and 
ammonia  water.  It  is  a  solid  preparation 
used  in  rheumatism. 


Linimentum  Terebinthinae  Aceticum. 
N.  F. 

Acetic  Turpentine   Liniment 

[Linimentum    Album,    Stokes'    Liniment,  St. 
John  Long's  Liniment] 

The  formula  for  this  preparation  does  not 
differ  from  that  of  the  2d  ed.  N.  F.  The  lini- 
ment contains  turpentine,  fresh  egg,  oil  of 
lemon,  acetic  acid  and  rose  water.  It  is  used 
as  a  stimulating  external  application. 


Linimentum   Tiglii.     N.  F. 

Liniment  of  Croton  Oil 
[l.iniincnttim  Crotonis,  B.  P.] 

The  proportions  in  the  formula  for  this 
liniment  havt^  been  slightly  changed.  It  now 
contains  111  ])arts  of  croton  oil,  and  54  parts 
ea(di  of  alodiol  and  oil  of  cajuput.  It  is  used 
as  a  counter-irritant. 

Linimentum  Tiglii  Compositum.     N.  F. 

Ckmuoino  ('kotos  Oil.    Liniment 

The  formula  for  lliis  iircparation  does  not 
ilillcr  froii\  that  of  the  2d  ed.  N.  K.  The  lini- 
ment contiiins  21)  ])er  cent,  each  of  croton  oil, 
oil  of  aa.fsafra.1,  oil  of  turpentine,  with  4((  per 
cent,  of  olivo  oil.  It  is  used  aa  a  counter- 
irritant. 
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Liquor  Alumini  Acetatis.     N.  F. 

Solution  of  Aluminum  Acf.tati; 

The  formula  for  this  solution  docs  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  is  made 
from  aluminum  sulphate,  acetic  acid,  calcium 
carbonate  and  water,  and  contains  from  7.5 
to  8  per  cent,  of  basic  aluminum  acetate.  It 
is  used  e.\ternally  as  an  astringent. 

Liquor   Alumini  Acetico-Tartratis.   N.  F. 

Solution    of    Alumi.vum    Acetico-Tautbatk 

The  formula  for  this  solution  does  not  differ 
from  that  of  the  2d  ed.  N.  F.;  the  solution 
contains  about  50  per  cent,  of  dry  so-called 
aluminum  acetico-tartrate.  It  is  made  from 
alum,  sodium  carbonRte.  tartaric  .acid,  glacini 
acetic  aei<l  and  water,  iind  is  used  externally 
as  an  astringent. 

Liquor  Ammonii   Acetatis  Concentratus. 

N.  F. 

Concentrated  Solution  op  Ammo.vii-m 
Acetate 

The  formula  for  this  preparation  does  not 
differ  from  that  of  the  2d  ed.  N.  F.  This  .solu- 
tion is  about  three  times  .stronger  than  the 
official  solution  of  ammonium  acetate.  It  is 
intended  to  be  diluted  with  carbonic  acid  water 
at  the  time  of  dispensing. 

Liquor  Ammonii  Citratis  Fortior.    N.  F. 

Stuonger  Solution  of  A.m.mu.nium  Citrate 

The  formula  for  this  solution  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  About  40  grains 
of  ammonium  citrate  are  contained  in  1  flui- 
drachm  of  the  solution.  It  is  intended  to  be 
diluted  before  administration.  The  Liquor 
Ammonii  Citrntis  of  the  TJritisli  Pharmacopieia 
may  be  made  by  mi.xing  1  volume  of  this  solu- 
tion with  4  volumes  of  water.  It  is  used  as  a 
refrigerant  and  diuretic. 

Liquor  Antigerminarus.    N.  F. 

"Germicide" 

This  solution  is  a  new  one  in  the  .3d  ed.  N. 
F.  It  contains  thymol,  oils  of  eucalyptus  and 
lavender,  with  alcohol  and  water.  It  is  used 
as  a  germicide. 

Liquor  Antisepticus  Alltalinus.    N.  F. 

"A  LK  A  I. IN  E    AnTISE  I'TIC'  ' 

This  is  a  new  solution  in  the  ."^d  ed.  N.  F. 
It  is  made  from  potassium  bit^arbonate,  sodium 
benzoate,  sodium  borate,  thymol,  eucalyptol, 
oils  of  peppermint  and  gaiiltlieria,  tincture  of 
cudbear,  alcohol,  glycerin,  jmriticd  talc  and 
water.  It  is  used  as  an  alkaline  detergent  and 
antiseptic. 

Liquor  Auri  et  Arseni  Bromidi.    N.  F. 

Solution  of  Ukomide  of  Gold  and  Arsenic 

The  formula  for  this  solution  does  not  differ 
from  that  of  the  2d  ed.  N.  F.     About  l-;52d  of 


a  grain  of  tribromido  of  gold  and  1-1. 'Uh  of  a 
grain  of  tribrritiiide  of  arsenic  arc  contiiined 
in  10  minims  of  this  solution.  It  is  used  a.^  an 
alterative. 

Average  done  :     0.2  Co.  f.3  minims). 

Liquor  Bismutlii.    N.  F. 

SoLt.'TioN  OF  Bismuth 
[Liquid  Bismuth] 

The  formula  for  this  solution  does  not  differ 
from  that  of  the  2d  ed.  X.  F.  It  is  made  from 
glycerite  of  bismuth,  alcohol  and  distille<l 
water.  About  I  grain  of  bismuth  and  ammo- 
nium citrate  is  represented  in  I  fluidrachm  of 
the  finished  solution.  It  is  used  as  a  sedative 
in  gastric  diseases. 

Averatje  dose :     4  Cc.  (1  fluidrachm). 

Liquor  Bromi.    N.  F. 

Solution  of  Bromine 
[Smith's  Solution  of  Bromine] 

The  formula  for  this  solution  does  not  differ 
from  that  of  the  2d  e<l.  N.  F.  One  hundred 
Cc.  of  finished  solution  contains  25  grains  of 
bromine  and  12.5  grains  of  potassium  bromide. 
It  is  used  .as  an  external  application  to  hospital 
gangrene  and  as  an  antiseptic. 

Liquor  Calcis  Sulpliurats.     N.  F. 

SoUTION    OF    SlI.PIHRATED    LiME 

[Solution  of  Oxysulphuret  of  Calcium  ;    Vle- 
minck's  Solution,  or  Lotion] 

The  formula  for  this  solution  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  is  made  from 
lime,  sublimed  sulphur  and  water.  It  is  used 
as  an  external  application  in  skin  diseases. 


Liquor  Carmini.     N.  F. 

Solution  of  Carmine 

The  formula  for  thie  solution  does  not  differ 
greatly  from  that  of  the  2d  ed.  N.  F.  The 
solution  is  made  from  carmine,  ammonia 
water,  glycerin  and  water.  It  is  used  as  a  red 
coloring  solution. 

Liquor  Coccineus.     N.  F. 
Cochineal  Color 

This  solution  docs  not  differ  very  greatly 
from  that  of  the  2d  ed.  N.  F.  It  is  made 
from  cochineal,  ])<itassium  carlionate.  alum, 
potassium  bitartratc.  alcohol,  glycerin,  an(l 
water.  Like  the  i)rcccding  s(dution  it  is  used 
as  a  red  coloring  solution. 

Liquor  Electropoeicus.     N.  F. 

B.tTTKRv   Fluid 

The  formula  for  battery  fluid  docs  not  differ 
from  that  of  the  2d  ed.  N.  F.  .As  indicated  hj 
the  name,  it  is  used  solely  in  batteries. 
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Liquor  ExtractI  Qlycyrrhizse.    N.  F. 

Solution  of  Extract  of  Glycyrrhiza 
[Solution  of  Extract  of  Licorice] 

The  formula  for  this  solution  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  is  made  from 
purified  extract  of  glycyrrhiza,  alcohol,  gly- 
cerin and  water.  About  15  grains  of  dried 
extract  of  glycyrrhiza  are  represented  in  1 
fiuidrachm  of  finished  solution.  It  is  used  a.-^ 
a  flavoring  and  sweetening  agent. 

Average  dose :     4  Cc.  (1  fluidrachm). 

Liquor  Ferri  Albuminati.     N.  P. 

Solution  of  Albuminatf.  of  Iron 

This  is  a  new  preparation  in  the  3d  ed.  N.  F. 
It  is  made  from  fresh  egg-albumen,  solution  of 
ferric  oxychloride,  alcohol,  aromatic  elixir, 
solution  of  sodium  hydroxide  and  water.  About 
25th  of  a  grain  of  metallic  iron  in  the  form  of 
albuminate  is  cont.iined  in  1  fluidrachm  of  the 
finished  solution.     It  is  used  as  a  chalyb«!ate. 

Average  dose:     8  Cc.  (2  fluidrachms). 

Liquor  Ferri  Hypophosphitis.     N.  F. 

Sdlittios  of  Hypophosi'Hite  of  Iron 
[Solution  of  Ferric  Hj-pophosphite] 

The  formula  for  this  solution  does  not  differ 
from  that  of  the  2  ed.  N.  F.  It  is  made  from 
ferric  ammonium  sulphate,  sodium  hypophos- 
phite,  potassium  citrate,  glycerin  and  water. 
About  10  grains  of  ferric  hypophosphitc  are 
represented  in  1  fluidrachm  of  finished  solution. 

Avcrftgc  dose:     1  Cc.  (15  minims). 

Liquor  Ferri  lodidi.    N.  F. 

SonrTioN  of  Ferkous  Iodide 

The  formula  for  this  .solution  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  is  made  from 
iron  wire,  iodine,  diluted  hypophosphorous 
ncid  and  distilled  water.  It  contains  about  81 
per  cent,  of  ferrous  iodide.  This  solution  was 
introduced  for  making  syrup  of  ferrous  iodide 
by  mixing  1  volume  with  11  volumes  of  syrup. 

Average  dose:     0.15  Cc.  (2  minims). 

Liquor  Ferri  Oxyciiioridi.     N.  F. 

Solution  of  Ferric  OxYniLORinE 

This  is  ft  new  solution  taken  from  the  German 
Pharniftcopd'ia,  and  intrndod  to  be  dispensed 
when  /ji(/Hi>r  Ferri  Ih'nhjsnli  is  called  for.  It 
is  made  from  solution  of  ferric  chloride,  amino 
nia  water,  hydrochloric  acid  and  water.  It 
contains  about  :i.5  per  cent,  of  iron  as  oxychlo- 
ride, and  is  used  as  a  chalybeate. 

Liquor  Ferri  Oxysulphatis.     N.  F. 

SOLITION  OF  OXYSI'LPIIATF,  OF   IroN 

The  formula  for  this  solution  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  is  made  from 
ferrous  sulphate,  nitric  acid  and  distilled  water. 
It  is  u«ed  as  a  chalybeate. 


Liquor  Ferri  Peptonati,    N.  F. 

Solution  of  Peptonate  of  Iron 

This  is  a  new  preparation  of  the  .3d  ed.  N.  F. 
It  is  made  from  peptone,  solution  of  ferric 
oxychloride,  alcohol,  aromatic  elixir,  solution 
of  sodium  hydroxide  and  distilled  water.  It 
contains  about  2-5th  of  a  grain  of  metallic  iron 
in  the  form  of  peptonate  in  1  fluidrachm  of  the 
finished  solution.     It  is  used  as  a  chalybeate. 

Average  dose:     8  Cc.  (2  fluiilrachms). 

Liquor  Ferri  Peptonati  cum  Mangano. 

N.  F, 

Solution  of  Pf.ptonate  of  Iron  with 
Manganese 

This  is  a  new  solution  of  the  3d  ed.  N.  F. 
It  is  made  from  ferric  peptonate  (see  Liquor 
Ferri  Peptonati),  soluble  manganese  citrate, 
ammonia  water,  aromatic  elixir,  alcohol  and 
distilled  water.  It  is  used  as  a  chalybeate  and 
alterative. 

Average  dose:     8  Cc.  (2  fluidrachms). 

Liquor  Ferri  Protociiloridi.    N.  F. 

SoLtTioN  OF  Protochloride  op  Iron 
[Solution  of  Ferrous  Chloride] 

This  formula  does  not  differ  from  that  of  the 
2d  ed.  N.  F.  It  is  made  from  iron  wire,  hydro- 
chloric acid,  glycerin,  diluted  hypophosphorous 
ncid  and  distiiled  water.  About  20  grains  of 
ferrous  chloride  are  represented  by  1  fluidrachm 
of  finished  solution.  It  is  used  as  a  chalybeate 
tonic. 

Average  dose:     0.65  Cc.  (10  minims). 

Liquor  Hydrargyri  et  Potassii  lodidi,  N,F. 

Solittion  of  Iodide  of  Mercury  and 
Potassium 

[Solution  of  Potassium  lodohydrargyrate, 
Channing's  Solution] 

The  formula  for  this  solution  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  represents 
about  1  per  cent,  of  red  iodide  of  mercury  and 
0.8  i>rr  cent,  of  pota-ssium  iodide  in  aqueous 
solution.  It  is  used  as  an  alterative  in  the 
treatment  of  syphilis. 

Average  dose  :     0.2  Cc.  (3  minims). 


Liquor  Hypophosphitum, 

Sol.ITION   OK    IIVPDPHOSIM 


N.  F. 


liffcr 
that 
acid. 


The  formula  for  this  solution  does  not 
from  that  of  the  2d  ed.  N.  F.,  except 
livj)oi)hosphorous  acid  replaces  citric 
About  2  grains  of  calcium  hyi)opho,-<phile,  IJ 
grains  of  sodium  liy))oi)liosphite  ami  1  grain  of 
potassium  hypoj)hosphite  are  contained  in  1 
fluidrachm  of  finished  solution.      "  '  '  "" 

an  alterative  and  tonic. 

Average  dose:     4  Cc.  (1  fluidrachm) 


It  is  useil  as 


Liquor  Hypopliospiiituin  Compositus.  N.  F. 

C^lMPOlNIl  Sol.mON    OF    II  VPOI'IIOSPIIITKS 

This  is  a  new  solution  in  the  3d  ed.  N.  F. 
It  is  made  from  calcium,  potoasium,  sodium, 
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ferric,  manganese  and  quinine  bypophosphites, 
•trychnine,  potasiiiuiu  citrate,  hypophosphorous 
acid,  orange  flower  water,  glycerin  and  distilled 
water.     It  is  used  as  an  alterative  and  tunic. 
Average  done  :     4  Cc.  (1  fluidrachiu). 

Liquor  lodi  Carbolatus.   N.  F. 

Carbolized  Solution  ok  Iodine 

[Boulton's  Solution,  French  Mixture] 

The  formula  for  this  solution  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  is  made  from 
compound  solution  of  iodine,  phenol,  glycerin 
and  water.     It  is  used  externally. 

Liquor  lodi  Causticus.     N.  F. 

Caustic  Solution  of  Iodine 

[Iodine  Caustic,  Churchill's  Iodine  Caustic] 

The  formula  for  this  solution  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  contains 
iodine,  potassium  iodide  and  water.  It  is  used 
externally  as  a  caustic  and  counter-irritant. 

Liquor  Magnesii  Bromidi.     N.  F. 

Solution  op  Magnesium  Bromide 

The  proportions  of  the  ingredients  in  this 
solution  do  not  differ  from  those  in  the  2d  ed. 
N.  F.  The  solution  is  made  from,  maguesiuin 
carbonate  and  diluted  hydrobromic  acid.  About 
74  grains  of  magnesium  bromide  are  contained 
in  1  fluidrachm  of  finished  solution.  Used  as  a 
nervine. 

Average  dose:  4  Cc.  (1  fluidrachm). 

Liquor  Magnesii  Sulphatis  Effer- 
vescens.    N.  F. 

Liquor  Magnesi.«  Effervescen.s 

[Effervescent  Solution  of  Magnesium  Sulphate] 

The  formula  for  this  solution  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  About  .360  grains 
of  magnesium  sulphate  are  contained  in  12 
fluidounces  of  the  finished  solution.  It  is  used 
as  a  cathartic,  like  solution  of  magnesium 
citrate. 

Average  doge:  The  contents  of  a  bottle 
(about  12  fl.  oz.). 

Liquor  Morphine  Citratis.    N.  F. 

Solution  of  Morphine  Citrate 

The  quantities  of  morphine  and  citric  acid 
were  very  slightly  increased  in  this  solution  in 
the  3d  ed.  N.  F.  It  is  made  from  morphine, 
citric  acid,  cochineal,  alcohol  and  distilled 
water.  About  2  grains  of  morphine  in  the 
form  of  citrate  are  contained  in  1  fluidrachm  of 
finished  solution.     It  is  used  as  a  sedative. 

Done:  0.32  Cc.  (5  minims). 

Liquor  Morphins  Hypodermicus.     N.  F. 

Hyi'ouerm If  Solution  of  Moiu'Hine 
[Magendie's  Solution  of  Morphine] 

This  solution  of  morphine  should  not  be  con- 
founded with  the  U.  S.  Pharm.  (1870)  solution 


of  morphine,  as  it  is  10  times  as  strong. 
Salicylic  acid  in  small  quantity  is  added  in  the 
3d  ed.  N.  F.,  to  promote  solubility.  Two 
grains  of  morphine  sulphate  are  contained  in  1 
fluidrachm  oftlic  finished  solution.  Used  hypo- 
dermically  as  an  anodyne. 

Averuge  done:  U.32  Cc.  (3  minims). 

Liquor  Pancreaticus.    N.  F. 

Pani.keatic  Solution 

The  formula  for  this  solution  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  is  made  from 
pimcrcatin,  sodium  bicarbonate,  glycerin,  com- 
jtound  spiritof  cardamom,  alcohol,  purified  talc, 
and  water.  About  1  grain  of  pancreatin  is  rep- 
resented in  1  fluidrachm  of  the  finished  solution. 
It  is  used  as  a  digestive 

Aceruge  done:  4  Cc.  (1  fluidrachm). 

Liquor  Pepsini.     N.  F. 

Liquid  Pepsin 

The  formula  for  this  solution  has  been 
changed  in  the  3d  ed.  N.  F.  It  is  now  made 
from  glycerite  of  pepsin,  hydrochloric  acid, 
glycerin  and  water.     It  is  used  as  a  digestive. 

Average  done  :  8  Cc.  (2  fluidrachms). 


Liquor  Pepsini  Aromaticus.     N.  F. 

Akomatiu  Solution  of  Pepsin 

The  formula  for  this  solution  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  is  made  from 
pepsin,  oils  of  cinnamon,  pimenta  and  cloves, 
and  alcohol,  hydrochloric  acid,  glycerin  and 
water.  About  1  grain  of  pepsin  is  represented 
in  1  fluidrachm  of  finished  solution.  It  is  used 
as  a  digestive. 

Average  dune:  8  Cc.  (2  fluidrachms). 

Liquor  Pliosphatum  Acidus.     N.  F. 

Acid  Solution  of  Phosphates 
[Solution  of  Acid  Phosphates] 

The  title  of  this  preparation  in  the  2d  ed. 
N.  F.  was  Liquor  Acidi  Phosphorici  Compos- 
itus.  No  change  was  made  in  the  formula  in 
the  3d  ed.  It  is  a  solution  of  acid  phosphates 
made  by  adding  sulphuric  acid  and  water  to 
bone  ash,  expressing  and  filtering.  It  is  used 
as  a  tonic. 

Average  done:     8  Cc.  (2  fluidrachms). 

Liquor  Phosphori.     N.  F. 

Solution  of  Phosphorus 
[Thompson's  Solution  of  Phosphorus] 

The  formula  for  this  solution  does  not  differ 
from  that  of  the  2il  ed.  N.  V.  It  is  made  from 
libusphorus,  absolute  alcoliol,  spirit  of  pepper- 
mint and  glycerin.  .\l>out  l-24tli  of  a  grain 
of  phosphorus  is  contained  in  1  fluidrachm  of 
finished  solution.  It  is  used  as  a  tonic  and 
stimulant  in  nervous  diseases. 

Avi nigt  ilone  :     0.(55  Cc.  (10  minimi). 
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Liquor  Picis  Alkalinus.    N.  F. 

Alkaline  Solution  of  Tar 

The  formula  for  this  solution  does  not  diffor 
from  that  of  the  2d  ed.  N.  F.  It  contains 
about  25  per  cent,  of  tar  and  12.5  per  cent,  of 
potassium  hydroxide  in  water.  It  is  used  in 
Bkin  diseases  as  an  external  application. 

Liquor  Potasss  Chlorinatte.    N.  F. 

SOLITION    OF    ClILOItlXATED    PoTASSA 

[Liquor  Potassae  Chlorata;,  Javelle  Water] 

In  the  Latin  title  in  the  .Sd  ed.  N.  F.  the 
word  "  Chlorata;  "  was  changed  to  "  Chlori- 
nataj."  The  formula  for  this  solution  does 
not  differ  from  that  of  the  2d  ed.  N.  F.  It  is 
made  from  potassium  carbonate,  chlorinated 
lime  and   water.     It  is  used  as  a  disinfectant. 

Uquor  Potassii  Arsenatis  et  Bromidi. 

N,  F. 

Solution  of  Potassium  Arsenate  ano 
Bromide 

[Liquor  Arseni  Bromidi,  Solution   of  Bromide 
of  Arsenic,  Clemens'  Solution] 

The  formula  for  this  solution  differs  from 
that  of  the  2<1  ed.  N.  F.,  the  quantity  of  po- 
titssium  bicarbonate  being  increased  four-fold. 
It  contains  the  equivalent  of  1  per  cent,  of 
arsenic  trioxide  in  the  form  of  potassium  arsen- 
ate and  bromide,  in  the  finished  solution.  It 
is  used  as  an  alterative  and  in  the  treatment 
of  diabetes. 

Average  dote  :     0.2  Cc.  (3  minims). 

Liquor  Saccharin!.     N.  F. 

Solution  of  Saccharin 

The  formula  for  this  solution  does  not  differ 
from  that  of  the  2d  ed.  N.  F.,  except  that  the 
qmintity  of  sodium  bicarbonate  is  slightly  in- 
craiiseti  in  the  .3d  ed.  It  is  used  as  a  sweeten- 
ing solution. 

Liquor  Seriparus.    N.  F. 

LiguiD  Rennet 

The  formula  for  this  solution  does  not  differ 
from  that  of  the  2d  ed.  N.  F.,  except  a  slight 
variation  in  the  proportion  of  alcohol  and 
water.     It  is  I'sed  to  coagulate  milk. 

Liquor  Sodii  Arsenatis,  Pearson.    N.  F. 

I'eauson's  Soli  Tio.N  of  Soihum  Arsenate 

The  formula  for  this  solution  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  This  prepara- 
tion should  not  be  confounded  with  the  Liquor 
Sodii  Arsenatis,  l".  S.  1'.,  which  is  ten  times 
stronger  than  I'earson's  Solution.  It  contains 
atxiiit  I-6th  per  cent,  of  crystallized  sodium 
arsenate  or  about  1-IOih  |,er  cent,  of  anhy- 
drous Hodium  arsenate.  Whenever  it  is  pre- 
scribed or  dispensmi,  the  name  "  Pearson  " 
ahould  be  specified,  to  avoid  s<;rioiis  mistakes. 
It  is  used  iv>  iin  alterative. 

AvcKKjv  dolt  :     0.2  t'c.  (3  minimB). 


Liquor  Sodii  Boratis  Compositus.      N.  F. 

Compound  Solution  of  Sodium  Borate 
[Dobell's  Solution] 

The  formula  for  this  solution  does  not  difiFer 
from  that  of  the  2d  ed.  N.  F.  It  contains 
about  1.5  per  cent,  each  of  sodium  borate  and 
sodium  bicarbonate  and  0.3  per  cent,  of 
phenol,  with  gly(rcrin  and  water.  It  is  an 
alkaline  antiseptic  solution,  to  be  used  ex- 
ternally. 

Liquor  Sodii  Carbolatis.      N.  F. 

Solution   of  Sodium  Carbolate 

The  formula  for  this  solution  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  contains  60 
per  cent,  of  phenol  in  combination  with  3.5 
per  cent,  of  sodium  hydroxiile  and  water.  It 
is  used  externally  as  an  anlisei)tic.  It  is  not 
to  be  confounded  with  the  proprietary  prepara- 
tion known  as  "'phenol  sodicjue." 

Liquor  Sodii  Citratis.    N.  F. 

Solution  of  Sodium  Citrate 

[Mistura     Sodii      Citratis,     Saturatio,     Potio 
Riveri,  G.  P.] 

The  formula  for  this  solution  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  is  made  with 
2  per  cent,  of  citric  acid  and  2.5  per  cent,  of 
sodium  bicarbonate  in  water.  Used  in  febrile 
diseases. 

Average  doge  :     8  Cc.  (2  fluidrachms). 

Liquor  Sodii  Citro-Tartratis  Effervescens. 

N.  F. 

Effervescent    Solution   op  Sodium    Citro- 
Tartrate 

[Tartro-Citric  Lemonade] 

The  formula  for  this  solution  does  not  differ 
from  that  of  the  2d  ed.  N.  F.,  except  that  the 
proportion  of  water  is  sliglitly  increased.  It 
is  made  from  sodium  bicarbonate,  tartaric 
acid,  citric  acid,  syrup  of  citric  acid  and  water. 
Used  as  a  laxative. 

Avirtiije  dune;  The  contents  of  a  bottle 
(containing  about  12  fl.  oz.). 

Liquor  Sodii  Oleatis.     N.  F. 

Solution  of  Sodium  Olkate 

The  formula  for  this  solution  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  contains 
about  (1.25  per  cent,  of  white  castile  soap  dis- 
solved in  water.  It  is  used  in  the  preparation 
of  oleates. 

Liquor  Stryclininse  Acetatis.    N.  F. 

Soi.riioN   OK  Stiivcmnine  .\cetate 

[Hall's  Solution  of  Strychnine] 

The  formula  for  this  solution  does  not  differ 
from  that  of  the  2d  e<I.  N.  F.  This  jireparation 
should  not  be  confounded  with  the  Li({iioi' 
Strychnin;!'  Ilydroehloridi  of  the  British 
riiariiiMi'i>]>ii>ia,  which  is  much  stronger.  Solu- 
tion of  strycbuiue  acetate  is  made  from  strycb- 
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nine  acetate,  diluted  acetic  acid,  alcohol,  com- 
pound tincture  of  cardamom  and  water.  About 
J  of  a  grain  of  strychnine  acetate  is  contained 
in  1  fluidrachm  of  the  finished  solution.  It  is 
used  as  a  cardiac  stimulant  and  tonic. 
Averttfje  doge:     0.6  Cc.  (10  minims). 

Liquor  Zinci  et  Alumini  Compositus. 
N.  F. 

Compound  Solution  of  Zinc  ksd  Aluminum 

The  formula  for  this  solution  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  contains  about 
20  per  cent,  of  zinc  sulphate  and  alumiiiuiu 
sulphate,  with  betanaphthol,  oil  of  thyme  and 
water.  It  is  used  externally  as  an  astringent 
and  disinfectant. 

Liquor  Zinci  et  Ferri  Compositus.    N.  F. 

CuMi'ouND   Solution  of  Zinc  and  Iron 

[Deodorant  Solution] 

The  formula  for  this  solution  docs  not  differ 
from  that  of  the  2d  ed.  N.  F.,  except  in  the 
replacing  of  diluted  hypophosphorous  acid  by 
30  per  cent,  hypophosphorous  acid.  It  contains 
20  per  cent,  each  of  zinc  sulphate  and  ffmuis 
sulphate,  6.5  per  cent,  of  copper  sulphate,  with 
betanaphthol,  oil  of  thyme,  hypophosjjhorous 
acid  and  water.  It  is  used  as  an  antise))tic 
and  astringent  solution. 

Liquor  Zingiberis.    N.  F. 

Solution  op  Ginger 
[Soluble  Essence  of  Ginger] 

The  formula  for  this  solution  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  is  an  aqueous 
solution  of  ginger  made  from  H.'J.a  per  cent,  of 
fluidextract  of  ginger,  10  per  cent,  of  powdered 
pumice,  and  water.  Intended  to  mix  with 
water  or  syrup  without  precipitation. 

Average  dime:     3  Cc.  (45  minims). 

Lotio  Adstringens.     N.  F. 

Astringent  Lotion  [Warren's  Styptic] 

The  formula  for  this  lotion  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  contains  about 
38  per  cent,  of  sul])huric  acid,  31  per  cent,  each 
of  oil  of  turpentine  and  alcohol.  It  is  used  as 
an  astringent  and  styptic. 

Lotio  Flava.    N.  F. 

Yellow  Lotion 

[Yellow  Wa-sh,  Aqua  Phagedaenica  Flava] 

The  formula  for  this  lotion  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  contains  about 
0.3  per  cent,  of  corrosive  mercuric  chloride  in 
lime  water  slightly  tliluted  with  water.  It  in 
used  externally  in  skin  diseases. 

Lotio  Nigra.    N.  F. 

Black   Lotion 
[Black  Wash,  Aqua  Phagedwnica  Nigra] 

In  this  lotion  the  proportion  of  mild  iiicr- 
curous  chloride  was  increased  in  the  3d  ed.  N. 


F.  It  contains  now  0.875  per  cent,  (formerly 
0.75  per  cent.)  of  mild  mercurous  chloride  in 
lime  water  slightly  diluted  with  water.  It  is 
used  externally  in  skin  diseases. 

Lotio  Plumbi  et  Opii.    N.  F. 

Lotion  of  Lead  and  Oimum 
[Lead  and  Opium  Wash] 

The  formula  for  this  lotion  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  contains  1.75 
j>er  cent,  of  lead  acetate  and  3.5  per  cent,  of 
tincture  of  opium  in  water.  It  is  used  as  an 
astringent  and  sedative  external  application. 

Magma  Magnesiae.     N.  F. 

Magnesia  Magma  [Milk  of  JIagnesia] 

This  is  a  new  preparation  in  the  3il  ed.  X.  F. 
It  is  made  from  magnesium  sulphate,  sodium 
hydro.xide  and  water.  About  3  grains  of  mag- 
nesium hydroxide  are  represente<l  by  1  flui- 
drachm of  the  magma.    It  is  used  as  an  antacid. 

Average  done:     8  Cc.  (2  fluidrachms). 

Mistura  Acaciee.    N.  F. 

Mixture  of  Acacia 
[Mixtura  Gummosa,  G.  P.] 

The  formula  for  this  preparation  does  not 
differ  from  that  of  the  2d  ed.  N.  F.  It  contains 
7.5  per  cent,  each  of  acacia  and  sugar  in  water. 
It  is  used  as  a  demulcent. 

Mistura  Adstringens  et  Escliarotica. 

N.    F. 

Astringent  and  Esciiarotic    Mixture 

[Villate's  Solution] 

The  formula  for  this  preparation  does  not 
differ  from  that  of  the  2d  ed.  N.  F.  It  is  made 
from  solution  of  lead  subaectate,  copper  sul- 
phate, zinc  sulphate  and  diluted  acetic  acid. 
The  solution  is  filtered  from  the  precipitated 
lead  sulphate.  It  is  used  externally  as  an 
astringent  and  escharotic. 

Mistura  Ammonii  Ctiloridi.     N.  F. 

Mixture  of  Ammonium  Chlorihk 
[Mistura  (or  Mixtura)  Solvens  Simplex] 

The  formula  for  this  mixture  does  not  differ 
from  that  of  the  2d  ed.  N,  F.  It  contains  2.5 
per  cent,  each  of  ammonium  chloride  and  puri- 
fied extract  of  glycyrrhiza  in  water.  It  ia 
used  as  an  expectorant. 

Aririiijr  diisc  :     8  Cc.  (2  fluidrachms), 

Mistura  Camphorie  Acida.     N.  F. 

Acid  Camimiuu  Mixture 
[Mistura  Antidj-senterica,  Hope's  Mixture] 

The  formula  for  this  mixture  doe.''  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  contains 
1.75  jier  cent,  of  nitric  ncid,  1.2  jkt  cent,  of 
tincture  of  o|iiiiiii  in  i>;iinpluir  water.  It  is 
uso<l  as  an  antispsu^modic  ami  a.-'tringent. 

AvvriKje  done:     8  Cc.  (2  fluidrachms). 
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Mistura  Camphors  Aromatica.    N.  F. 

AnoMATK;  Camphor  Mixture 
[Parrish's  Cauiphor  Mixture] 

The  formula  for  this  mixture  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  contains  25 
per  cent,  of  compound  tincture  of  lavender, 
3.5  per  cent,  of  sugar,  and  camphor  water.  It 
is  used  in  diarrhoea  as  a  carminative. 

Aieruyc  dust  ;     8  Cc.  (2  fluidrachuis). 

Mistura  Carminativa.     N.  F. 

Carminative    Mixture 
[Dalby's  Carminative] 

The  formula  for  this  preparation  does  not 
differ  from  that  of  the  2d  ed.  N.  F.  It  is 
made  from  magnesium  carbonate,  potassium 
carbonate,  tincture  of  opium,  oils  of  caraway, 
fennel  and  peppermint,  with  syrup  and  water. 
About  J  of  a  grain  of  opium  is  represented  in 
1  fluidrachm  of  the  finished  mixture.  It  is  used 
as  a  carminative. 

Average  dose  :    Infants,  0.5  Cc.  (8  minims). 

Mistura  Chloral!  et  Potassii  Bromidi  Com- 
posita.    IS.  F. 

"Chloral  and  Bromide  Compound" 

The  formula  for  this  mixture  differs  from 
that  of  the  2d  ed.  N.  F.  in  the  reduction  of  the 
quantities  of  hydrated  chloral  and  potassium 
bromide,  the  omission  of  tincture  of  quillaja 
and  alcohol,  and  the  introduction  of  ])ovvdered 
pumice,  in  order  to  make  a  more  satisfactory 
solution.  About  12  grains  each  of  hydrated 
chloral  and  potassium  bromide,  and  J  grain 
each  of  the  extracts  of  Indian  cannabis  and 
hyoscyamus  are  represented  in  1  fluidrachm  of 
the  finished  mixture.  It  is  used  as  a  sedative 
and  hypnotic. 

Average  done:     4  Cc.  (1  fluidrachm). 

Mistura  Chloroformi  et  Cannabis   indies 
Composita.    N.  F. 

Compound  Mixture  of  ('iii.okoform  and 
Cannabis  Indica 

[Chloroform  Anodyne] 

The  proportions  of  tinctures  of  Indian  can- 
nabiv  and  capsicum  were  materially  reduced 
in  the  3d  ed.  X.  F.,  and  ether  somewhat  in- 
creased. It  contains  chloroform,  ether,  tinc- 
ture of  Indian  cannabis,  tincture  of  capsicum, 
morphine  sulphate,  oil  of  peppermint,  glycerin, 
water  and  alcohol,  .\bout  7J  iiiinims  of 
chloroform,  11  minims  of  tincture  of  Indian 
cannabis,  2  minims  of  tincture  of  capsicum, 
l-7th  of  a  griiin  of  morphine  sulphate,  arc 
represented  in  1  fluidriichiii  of  the  finished 
mixture.      It  is  used   in  diarrluPa  and  cholera. 

Average  dote  :     2  Cc.  (3U  minims). 

Misturs  Contra  Diarrhoeam.     N.  F. 

I'lARIIIIIKA     .MiXri   UKS 

1.  Cholerii  Mixture.  "Sun  Mixture." — This 
mixture  contains  tincture  of  opium,  tincture 


of  capsicum,  tincture  of  rhubarb,  spirit  of  cam- 
phor, spirit  of  peppermint  and  alcohol. 
Average  dose:     2  Cc.  (30  minims). 

2.  Sqnibb'i>  Diiirrfuea  Mixture. — This  mix- 
ture contains  tinctures  of  opium  and  capsicum, 
spirit  of  camphor,  chloroform  and  alcohol. 

Average  done  :     2  Cc.   (30  minims). 

3.  Loomis'  iJiarrhaa  Mixture. — This  mix- 
ture contains  tinctures  of  opium  and  rhubarb, 
compound  tincture  of  ganibir,  oil  of  sassafras 
and  compound  tincture  of  lavender. 

Average  done:     2  Cc.  (30  minims). 

4.  Thiehnann's  Diarrluta  Mixture. — This 
mixture  contains  wine  of  opium,  tincture  of 
valerian,  ether,  oil  of  peppermint,  fluidextract 
of  ipecac  and  alcohol. 

Average  dose  :     2  Cc.  (30  minims). 

5.  Velfjeau'v  Diarrhcea  Mixture. — This  mix- 
ture contains  camphor,  tincture  of  opium,  and 
compound  tincture  of  gambir. 

Average  doge  :     2  Cc.  (30  minims). 

Misturs  Copaibs.     N.  F. 

Copaiba  Mixtures 

In  the  3d  ed.  N.  F.  the  word  "composita" 
in  the  Latin  title  and  the  word  "compound" 
in  the  I^nglish  name  as  found  in  the  2d  ed.  N. 
F.  does  not  appear. 

1.  Lafayette  Mixture. — The  quantities  of  so- 
lution of  potassium  hydroxide  and  syrup  were 
slightly  decreased  in  the  3d  ed.  N.  F.  in  thii 
mixture,  and  mucilage  of  acacia  substituted  for 
mucilage  of  dextrin.  The  mixture  contains 
copaiba,  spirit  of  nitrous  ether,  compound  tinc- 
ture of  laveniler,  solution  of  potassium  hydrox- 
ide, syrup,  and  mucilage  of  acacia.  It  is  used 
in  the  treatment  of  gonorrha?a. 

Average  dose  :     8  Cc.  (2  fluidrachms). 

2.  Ohapmiin's  Mixture. — The  quantity  of 
tincture  of  opium  was  slightly  increased  (from 
30  to  32  Cc. )  in  the  .3d  ed.  N.F.  This  mixture 
contains  copaiba,  spirit  of  nitrous  ether,  com- 
pound tincture  of  lavender,  tincture  of  opium, 
mucilage  of  acacia  and  water.  Used  in  the 
treatment  of  gonorrhoea. 

Average  dose :     4  Cc.  (I  fluidrachm). 

Mistura  Quaiaci.     N.  F. 

Mixture  of  (Jr aiac 

The  formula  for  this  mixture  does  not  differ 
from  that  of  the  2d  ed.  N.  F.;  it  contains  2.5 
jier  cent,  each  of  guaiac  and  sugar,  with  acacia 
and  cinnamon  water.  It  is  used  in  the  treat- 
ment of  rheumatism. 

Average  dose  :     16  Cc.  (4  fluidrachms) 


Mistura  Olei  Picis.     N.  F. 

Mi,\ti:re  of  UiL  OF  Tar 
[.Mistura  Picis  Liquida>,  Tar  Mixture] 

The  formula  for  this  mixture  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  contains  puri- 
lie<l  extract  of  glycyrrhiza,  oil  of  tar,  sugar, 
chloroform,  oil  of  peppermint,  alcohol,  and 
water.      It  is  used  as  an  expectorant. 

Average  dose  :     8  Cc.  (2  fluidrachms). 
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Mistura  Oleo-Balsamica.    N.  F. 

Ol,EO-BALSAMIC    MfXTfRK 

[Mixtura  Oleoso-balsamica,  G.  P.;   Balsanuim 
Vitac  Hoffmanni] 

The  formula  for  this  mixture  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  contains  the 
oils  of  lavender,  thyme,  lemon,  nutmeg,  oranf;e 
flowers,  cloves  and  cinnamon,  with  balsam  of 
Peru  and  alcohol.  It  is  used  as  a  stimulant 
and  carminative. 

Mistura  Pectoralis,  Stokes.    N.  F. 

Stokks'  Extectorant 

The  name  of  thi.s  mixture  w.as  changed  in 
the  .3d  ed.  N.  F.;  it  was  formerly  Mistura 
Expectorans,  Stokes.  Ammonia  water  has 
been  added  to  the  formula,  and  the  quantity  of 
water  decreased.  It  is  made  from  ammonium 
carbonate,  the  fluidextracts  of  senega  and 
squill,  camphorated  tincture  of  opium,  ammo- 
nia water,  water  and  syrup  of  tolu.  It  is  used 
as  an  expectorant. 

Average  dose  :     4  Cc.  (1  fluidrachm). 

Mistura  Rhei  Composlta.     N.  F. 

CoMPOixD  MiXTrriK  of  Rhibarb 
[Squibb's  Rhubarb  Mixture] 

The  formula  for  this  mixture  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  is  made  from 
the  fluidextracts  of  rhubarb  and  ipecac,  sodium 
bicarbonate,  glycerin  and  peppermint  water. 
It  is  used  as  an  antaci<l  and  laxative. 

Averaye  dose:     S  Cc.  (2  fluidrachms). 

Mistura  Sassafras  et  Opii.    N.  F. 

Mixture  of  Sassafras  anh  Opium 
[Mistura  Opii  Alkalina,  Godfrey's  Cordial] 

The  formula  for  this  mixture  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  About  2  minims 
of  tincture  of  opium  are  contained  in  one  flui- 
drachm of  the  finished  mixture.  It  is  used  as 
a  carminative. 

Average  dose  :   Infants,  0.65  Cc.  (10  minims). 

Mistura  Sodae  et  Menthee.    N.  F. 

MiXTURF,  OF  Soda  Axn  Stearmint 
[Soda  Mint] 

The  formula  for  this  mixture  does  not  differ 
from  that  of  the  2d  ed.  N.  F.;  it  contains  5  jn-r 
cent,  of  sodium  bicarbonate,  with  aromatic 
spirit  of  ammonia  and  si)earmint  water.  It  is 
antacid  and  carminative. 

AveriKje  doHf  :     S  Cc.  (2  fluidrachms). 

Mistura  Splenetica.    N.  F. 

Splenetic  Mixture 
[Spleen  Mixtu»e,  Gadberry's  Mixture] 

The  formula  for  this  mixture  does  not  differ 
from  that  of  the  2d  ed.  N.  F.     It  is  made  from 


ferrous  sulphate,  quinine  sulphate,  nitric  acid, 
potassium  nitrate  and  water.  It  is  used  in 
malarial  fever  as  an  antiperiodic. 

Avcrar/c  dose:     4  Cc.  (I  fluidrachm). 

Mistura  Suiphurica  Acida.     N.  F. 

Si  LPHiRic  Ac  II)  Mixture 

[Mixtura   Suiphurica    Acida.   G.  P.;    Haller'g 
Acid  Elixir] 

The  formula  for  this  mixture  does  not  differ 
from  that  of  the  2<l  ed.  N.  F.  It  contains  25 
l)cr  cent,  of  sulphuric  acid  in  alcohol.  It  is  an 
antihidrotic  and  astringent  mixture. 

Average  dose:     0.5  Cc.  (8  minims). 

Mucilago  Chondri.     N.  F. 

Mrcii.Ac.E  or  Irish  Moss 

The  formula  for  this  mucilage  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  contains  3  per 
cent,  of  Irish  moss  in  water.  It  is  used  as  an 
emulsifying  agent  and  demulcent. 

Mucilago  Dextrini.    N.  F. 

Mix'ilage  of  Dextrin 

The  formula  for  this  mucilage  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  consists  of 
3.3.5  per  cent,  of  dextrin  in  water,  and  is  used 
in  preparing  emulsions. 

Mucilago  Salep.    N.  F. 

MrciLAGE  OF  Salep 

The  formula  for  this  mucilage  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  contains  about 
1  per  cent,  of  powdered  salep  in  water.  It  is 
used  as  a  demulcent. 


Olea  Inhisa.    N.  F. 

Infused  Oils 

The  formula  for  these  is  a  general  one.  The 
infused  oils  are  made  from  the  dried  herb, 
alcohol,  ammonia  water,  lard  oil  and  cotton 
seed  oil. 

Oleatum  Aconitinae.    N.  F. 

Oleate  of  Aconitixe 

The  formula  for  this  oloate  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  is  a  solution 
of  2  per  cent,  of  aconitine  in  oleic  acid.  It 
should  be  used  with  care  in  the  external  treat- 
ment of  neuralgia. 

Oleatum  Zinci.     N.  F. 

Zl.NC  Ol.EATE 

The  formula  for  thit,  .ileate  does  not  differ 
from  that  of  the  2d  ed.  X.  F.  It  is  a  powder 
made  from  crystalli7.e<l  /.inc  acetate,  solution 
of  so<lium  oleate  and  water.  Used  externally 
as  an  astringent. 
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Oleosacchara.    N.  F. 

Oil,   SlGARS 

[Ehcosacchara,  G.  P.] 

The  general  formula  for  this  class  of  prepa- 
rations does  not  clifTer  from  that  of  the  2d  ed. 
N.  F.  Oil-sugars  are  made  by  triturating 
volatile  oils  with  sugar,  and  are  used  as  vehicles. 

Oleum  Carbolatum.    N.  F. 

Cahbolized  Oil 

The  formula  for  this  preparation  does  not 
differ  from  that  of  the  2d  ed.  N.  F.  It  is  made 
by  dissolving  5  per  cent,  of  phenol  in  cotton 
seed  oil.     Used  externally. 

Oleum  Hyoscyami  Compositum.    N,  F. 

CoMi'orNi)  Oil  of  IIyoscyamus 
[Balsamum  Tranquillans] 

The  formula  for  this  oil  does  not  differ  from 
that  of  the  2il  ed.  N.  F.  It  is  made  from  the 
oils  of  absinth,  lavender,  rosemary,  sage  and 
thyme,  with  infused  oil  of  hyoscyamus.  It  is 
used  as  an  anodyne. 

Oxymel  Scillas.     N.  F. 

OXYMEL    OF  Sl^UlLL 

The  formula  for  this  preparation  does  not 
differ  from  that  of  the  2d  ed.  N.  F.  It  is  made 
from  1  part  of  vinegar  of  squill  and  two  parts 
of  houej'.     Used  as  an  expectorant. 

Avcrrifje  (lone  :  4  Cc.  (1  fluidrachm). 

Pastae  Dermatologicse.     N.  F. 

Ueumatologic  pastes 

Under  this  head  are  included  formul.is  for 
seven  dermatological  pastes,  which  are  new 
preparations  in  the  'Ml  ed.  N.  F.  They  are  as 
follows  : 

1.  riiHtrt  Ilrxtrinatn.  "  Dcxfrinalcrl  Piistr." 
This  is  made  from  dextrin,  glycerin  and  dis- 
tilled water.     Used  as  a  vehicle. 

2.  I'lixtii  lrhthyoli,Unna.  "  Unna's  Jrfilhi/i,! 
Ptinti." — This  is  made  from  ammonium  ichthy- 
olsulphonate  and  dextrinated  paste.  Used  in 
akin  disciu«es. 

?>.  I'lmtn  Xiiphthdii,  LoHnrir.  "  LuKmir'H 
Aii/ililho/  I'iihIi." — This  is  made  from  beta- 
na]>hthol,  precipitated  sulphur,  petrolatum  and 
soft  soap. 

4.  Pnain  licHOrcinl  Mitiit,  Lmtinr.  "Lnsmtr's 
Mild  /{rsorrin  Pnnle." — This  is  made  from 
rcsorcinol,  zinc  oxide,  starch  and  liquid  petro- 
latum. 

5.  PnHtn  Zilirl,  Lfinnnr.  "  Lmmnr'n  Zlnr- 
Snliryl  Pimtr." — This  is  majle  from  salicylic 
acid,  zinc  oxide,  starch  and  white  petrolatum. 

6.  /'rinlfi  Ziiiri  MoIHh,  U»n(i.  ^  Unna's  Snjt 
Zinr  J'nulr." — This  is  made  from  zinc  oxide, 
calcium  carhon.-itc,  linseed  oil  and   lime  water. 

7.  PiikIii  Zitiri  Stilfiiriiln .  I'inxi.  "  f'linii'ii 
Sulphiiriiiril  Zinr  Punir." — This  is  niado  from 
7.inc  oxide,  pre<npitatcf|  sulphur,  silicic  acid 
bcnzoinaled  lard. 

Pcpsinum  Aromatlcum.    N.  F. 

.\l!OMATI(J   PePSI.N 

The  formula  for  this  preparation  does  not 
liffor  from  that  of  2d  od.  N.  F.     It  ia  made 


from  saccharated  pepsin  (U.  P.  P.  1890),  aro- 
matic  fluidextract,   tartaric  acid   and   sodium 
chloride.     It  is  used  for  indigestion. 
Average  dose:  2  Gm.  (.30  grains). 

Petrolatum  Saponatum  Liquidum.    N.  F. 

Liquid  Saponated  Petrolatum 
["Liquid  Petrox"] 

This  is  a  new  preparation  in  the  .3d  ed.  N.  F. 
It  is  made  from  liquid  petrolatum,  oleic  acid 
and  spirit  of  ammonia,  and  is  used  as  a  vehicle 
for  external  application. 

Petrolatum  Saponatum  Spissum.    N.  F. 

Solid  Saponatf.d  Petuolatum 
["Solid  Petrox"] 

This  is  a  new  preparation  in  the  .3d  ed.  N.  F. 
It  is  made  from  petrolatum,  oleic  acid  and 
spirit  of  ainmoni.n,  and  is  used  as  a  vehicle  for 
ointments. 

Piluls  ad  Prandium.     N.  F. 

DiN.NEU   Pills 

1. — The  .3d  ed.  N.  F.  recommends  that  when 
dinner  j)ills  are  prescribed,  the  official  pills  of 
aloes  and  mastic  should  be  dispensed. 

l)<iRf  of  dinner  pills,  1  or  2. 

2.  Chapman' K  Dinner  Pi//. — The  formula  for 
this  ])ill  docs  not  differ  from  that  of  the  2d  ed. 
N.  F.  Each  pill  contains  IJ  grains  of  purified 
aloes,  1 J  grains  of  mastic,  1  grain  of  ipecac  and 
about  J  minim  of  oil  of  fennel. 

3.  Co/e's  Dinner  Pi//. — The  formul.i,  forthis 
pill  does  not  differ  from  that  of  the  2d  ed.  N. 
F.  Kai^h  pill  contains  1  and  j^  of  a  grain  each 
of  purified  aloes,  mass  of  mercury,  and  jalap 
and  l-.'iOth  of  a  grain  of  antimony  and  potas- 
sium tartrate. 

4.  IfaZ/'H  />;»Hrr  fiV/.— The  formula  for  this 
pill  docs  not  differ  froiu  that  of  the  2d  ed.  N. 
F.  Kacli  pill  contains  1  grain  each  of  purified 
aloes,  extract  of  glycyrrhiza,  soap,  and  molas- 
ses. 

Pilulse  Aloes  et  Podophylli  Compositae. 
N.  F. 

CoMPorND  Pills  of  .Aloes  and 
Podophyllum 

[.laneway's  Pills] 

The  formula  for  these  pills  doe.s  not  differ 
from  that  of  the  2d  cd.  N.  F.  Each  pill  con- 
tains I  grain  of  purified  aloes,  }  grain  rc^in  of 
podophyllum,  i  grain  of  extract  of  belladonna 
leaves  and  i  of  a  grain  of  extract  of  nux 
vomica.     They  are  used  as  a  laxative. 

Pilulse  Aloini  Compositae.    N.  F. 

foMPOuND   Pills  of  Ai.oin 

The  formula  for  these  pills  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  Each  pill  con- 
tains i  grain  of  nloin,  J  grain  of  resin  of  podo- 
phyllum, ;}  grain  of  extract  of  belladonna 
leaves.     Cathartic. 
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Pilulae  Aloini,  Strychninae  et  Belladonnae. 
N.   F. 

Pills  ok  Aloin,   STRvrHxiNK  and 
Bellaponna 

The  formula  for  these  pills  does  not  differ 
from  that  of  the  2(1  ed.  N.  V.  Each  jiill  eim- 
tains  J  grain  of  aloin,  l-120tli  grain  of  stry<;h- 
nine,  and  J  grain  of  extract  of  belladonna 
leaves.     Used  as  a  laxative  and  tonic. 

Pilulae  Aloini,  Strychninae  et  Beiladonnae 
Compositae.    N.  F. 

Compound  Pills  op  Aloin,  SritvciixixK  and 
Belladonna 

The  formula  for  these  pills  docs  not  differ 
from  that  of  the  2d  ed.  N.  F.  Each  pill  con- 
tains i;  grain  of  aloin,  l-120th  grain  of  strych- 
nine, j  grain  of  extract  of  belladonna  leaves, 
and  i  grain  of  extract  of  ctiscara  sagrada. 
Used  as  a  tonic  and  laxative. 

Pilulse  AntidyspepticjE.    N,  F. 

Antidvsfeptic  Pills 

The  formula  for  these  pills  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  Each  pill  con- 
tains l-40th  grain  of  strychnine,  1-lOth  grain 
of  ipecac,  1-lOth  grain  of  extract  of  belladonna 
leaves,  2  grains  of  mass  of  mercury,  and  2 
grains  of  compound  extract  of  colocynth.  Used 
as  a  cholagogue  and  tonic. 


Pilulae  Antineuralgicae.    N.  F. 

Antineuralgic  Pills 

1.  Groxn'  Antineuralgic  Pith. — The  formula 
for  these  pills  does  not  differ  from  that  of  the 
2d  ed.  N.  F.  Each  pill  contains  2  grains  of 
quinine  sulphate,  l-20th  grain  of  morphine  sul- 
phate, l-30th  grain  of  strychnine,  l-20th  grain 
of  arsenic  trioxide,  and  J  grain  of  extract  of 
aconite  leaves  (U.  S.  P.  1870).  Used  for 
neuralgia. 

2.  liroicn  St'quard's  Antineuralgic  (or  Neu- 
rnlgi(i)  Pilh. — The  formula  for  these  pills  does 
not  differ  from  that  of  the  2d  cd.  N.  F.  Flach 
pill  contains  ^  grain  of  extract  of  hyoscyainus, 
\  grain  of  extract  of  eonium,  J  grain  of  extract 
of  ignatia  (U.  S.  P.  1870),  \  grain  of  extract 
of  opium,  \  grain  of  extract  of  aconite  leaves 
(U.  S.  P.  1870),  i  grain  of  extract  of  Indian 
cannabis,  \  grain  of  extract  of  stramonium, 
and  l-6th  grain  of  extract  of  belladonna  leaves. 
Used  in  neuralgia. 

Pilulae  Antiperiodicae.     N.  F. 

Antii'euiodic  Pills  [Warburg's  Pills] 

The  formula  for  these  pills  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  Each  pill  con- 
tains 1  grain  of  extract  of  aloes,  J  grain  of 
rhubarb,  4  grain  of  angelica  seed,  \  grain  of 
elecampane,  \  grain  of  saffron,  \  grain  of  fen- 
nel, I  grain  of  zedoary  root,  J  grain  of  cubebs, 
J  grain  of  myrrh,  J  grain  of  white  agaric,  | 
grain  of  camphor,  1  and  2-5th  grains  of  quinine 
sulphate,  with  a  sufticient  quantity  of  extract 
of  gentian  to  form  a  mass. 


Warburg's  Pills  without  aloes  have  the  same 
composition,  except  that  the  extnict  of  aloe.")  is 
omitted.     Used  as  an  nnfi]>eriodic. 

JJiiK) ,  I  to  .3  pills  one  to  three  times  daily. 

Pilulse  Colocynthidis  Compositse.    N.  F. 

CojiPOUND  Pills  op  Colocvxtii 
[Pilulae  Cocciaj,  Cochia  Pills] 

The  formula  for  these  pills  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  Each  pill  con- 
tains l-6th  grain  of  extract  of  colocynth,  2 
grains  of  purified  aloes,  2  grains  of  resin  of 
scammony  and  i  minim  of  oil  of  cloves.  Used 
as  a  cathartic. 

Pilulae  Colocynthidis  et  Hyoscyami.   N.  F. 

Pills  of  Colocvnth  and  HyoscYAMUs 

The  formula  for  those  pills  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  Each  pill  eon- 
tains  1-1 0th  grain  of  extract  of  colocynth,  IJ 
grains  of  purified  aloes,  It  grains  of  resin  of 
scammony,  l-6th  minim  of  oil  of  cloves,  and  14 
grains  of  extract  of  hyoscyainus.  Used  as  a 
cathartic. 

Pilulae  Colocynthidis  et  Podophylli,    N.  F. 

Pills  ov  Culoivxtii  and  I'dhoi'iivllim 

The  formula  for  these  pills  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  Each  pill  con- 
tains 24  grains  of  compound  extract  of  colo- 
cynth, and  i  grain  of  resin  of  podophyllum. 
Used  as  a  cathartic. 

Pilulae  Glonoini.    N.  F. 

Pills  of  Glonoin 

[Pills  of  Nitroglycerin] 

The  formula  for  these  pills  does  not  differ 
from  that  of  the  2il  ed.  N.  F.  They  are  made 
from  spirit  of  glyceryl  trinitrate,  altluea  and 
confection  of  rose.  Each  jiill  contains  l-lOdth 
grain  of  nitroglycerin.  Lscd  as  a  cardiac 
stimulant. 

Pilulae  Laxativae  Post  Partum.     N.  F. 

Laxative  Pills  After  Confinement 
[Barker's  Post  Partum  Pills] 

The  formula  for  these  pills  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  Each  pill  con- 
tains I5  grains  of  compound  extract  of  colo- 
cynth, 5-6th  grain  of  purified  aloes,  5-12th 
grain  of  extract  of  nux  vomica,  l-12th  grain  of 
resin  of  podophyllum,  1-I2th  grain  of  ipecac, 
and  li  grains  of  extract  of  hyoscyamus.  Used 
as  a  cathartic. 

Pilulae  Metallorum.     N.  F. 

.Metali.u-  Pills 

[Pilulii>  .Metallorum  Ainane,  Bitter  Metallic 
I'ills] 

The  formula  for  these  pills  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  Each  pill  con- 
tains 1  grain  of  reduced  iron,  I  grain  of  qui- 
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nine  sulphiite,  l-20th  grain  of  strychnine,  anil 
l-20th  grain  of  arsenic  trioxide.  Used  as  a 
tonic. 

Aitk-eu'K  Tonic  I'ilh  are  somewhat  weaker, 
each  pill  containing  ^  grain  of  reduce<l  iron,  1 
grain  of  quinine  sulphate,  ]-50th  grain  of 
strychnine,  and  l-50tli  grain  of  arsenic  trioxido. 
Useil  as  a  tonic. 

Pilulae  Opil  et  Camphorae.     N.  F. 

Pills  of  Opmm  and  Camphor 

The  formula  for  these  pills  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  Each  pill  con- 
tains 1  grain  of  powdered  opium  and  2  grains  of 
camphor.     Used  as  an  anodyne  and  astringent. 

Piluise  Opii  et  Plumbi.     N.  F. 

Pills  of  Opium  am)  Lead 

The  formula  for  these  pills  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  Each  pill  con- 
tains 1  grain  of  powdered  opium  and  1  grain 
of  lead  acetate.  Used  as  an  anodyne  and 
astringent. 

Piluls  Quadruplices.     N.  F. 

Quadruplex  Pills 

[Quatuor  Pills,  Pilulae  Ferri  et  Quiuiua> 
Composita;] 

The  formula  for  these  pills  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  Each  pill  con- 
tains one  grain  each  of  dried  ferrous  sulphate, 
quinine  sulphate,  purified  aloes,  witli  \  grain 
of  extract  of  nux  vomica,  and  sufficient  extract 
of  gentian  to  form  a  mass.  Used  as  a  tonic 
and  laxative. 

Pilulae  Triplices.     N.  F. 

Till  PL  KX  Pills 
[Pilula  Triplex] 

1. — The  formula  for  these  pills  docs  not  differ 
from  that  of  the  2<1  ed.  N.  F.  Each  pill  con- 
tains 2  grains  of  purified  aloes,  I  grain  of  mass 
of  mercury  and  |  giiiin  of  resin  of  [loilophyl- 
lum.      IJsuil  as  a  cathartic  and  cholagogue. 

2.  Fritmiii'  Triji/r.r  /'ill. — The  fi»riiiula  for 
these  pills  does  not  differ  from  that  of  the  2d 
ed.  N.  F.  Each  i)ill  contains  5-6th  grain  ot 
jiurified  aloes,  6-6th  grain  of  scaminony,  5  tith 
grain  of  mass  of  mercury,  1  20th  minim  of 
croton  oil,  i  minim  of  oil  of  caraway,  and 
sufficient  tincture  of  aloes  ami  myrrh  to  form  a 
mass.      Used  as  a  cathartic. 

Pulvis  Acaciee  Compositus.     N.  F. 

CoMPOI  .Nl)  PoWDEU  OF  Ai'ACIA 

[Pulvis  (lummosus,  (J.  1'.] 

The  formula  for  this  powder  does  not  dilfer 
from  that  of  the  2d  ed.  N.  F.,  except  in  the 
substitution  of  parts  for  grammes,  it  contains 
60  per  cent,  of  powdered  acacia,  .'54  per  cent, 
of  powdered  glycyrrhiza,  and  16  per  cent,  of 
powdered  sugar. 


Pulvis  Aloes  et  Canellse.    N.  F. 

PowDicK  OF  Aloks  A.VI)  Ca.vklla 
["  Iliera  Picra"] 

The  formula  for  this  powder  does  not  differ 
from  that  of  the  2d  ed.  N.  F.,  except  in  the  sub- 
stitution of  parts  for  grammes.  It  contains  80 
per  cent,  of  purified  aloes  and  20  per  cent,  of 
powdered  canella.  It  is  used  as  an  emmena- 
gogue  and  laxative. 

Aieraye  dune:  1  Gm.  (15  grains). 

Pulvis  Amygdalae  Compositus.     N.  F. 

Com  POIND  Powder  of  Almo.xd 

The  formula  for  this  powder  does  not  differ 
from  that  of  the  2d  ed.  N.  F.,  except  in  the  sub- 
stitution of  parts  for  grammes.  It  contains  60 
per  cent,  of  sweet  almond,  30  per  cent,  of  pow- 
dered sugar  and  10  per  cent,  of  powdered 
acacia.  It  is  used  for  extemporaneously  pre- 
paring emulsion  of  almond. 

Pulvis  Anticatarrhalis.     N.  F. 

Catarrh  Powder 
[Catarrh  Snuff] 

The  formula  for  this  powder  does  not  differ 
from  that  of  the  2d  ud.  N.  F.  It  contains  75 
grammes  of  bismuth  subnitrate,  25  grammes  of 
powdered  acacia  and  0.41  grammes  of  morphine 
hydrochloride.      It  is  used  for  catarrh. 

Pulvis  Antisepticus.    N.  F. 

Soluble  Antiseptic  Powder 
[Pulvis  Antisepticus  Solubilis] 

This  is  a  new  preparation  in  the  3d  ed.  N.  F. 
It  contains  salicylic  acid,  phenol,  eucalyptol, 
menthol,  thymol,  /.inc  sulphate  and  powdeied 
boric  acid.     It  is  used  as  a  dusting  powder. 

Pulvis  Catechu  Compositus.    N.  F. 

CoMPOTNl)  POWDEU  OF  CaTECHU 

The  formula  for  this  powder  does  not  differ 
from  that  of  the  2d  ed.  N.  F.,  except  in  thesub- 
stitution  of  ]iarts  for  grammes.  It  contains 
40  per  cent,  of  ])owdcred  gambir,  20  per  cent. 
of  jmwdercd  kino,  20  per  cent,  of  powdered 
krameria,  10  per  cent,  of  powdered  cinnamon, 
and  10  per  cent,  of  powdered  nutmeg.  It  is 
used  in  diarrhcca. 

Ai'eniiju  done  :   1.30  Qm.  (20  grains). 

Pulvis  Cretee  Arumaticus.     N.  F. 

Aromatic  Powdkr  of  Chalk 

The  formula  for  this  powder  does  not  differ 
from  that  of  the  2d  ed.  N.  F.,  except  in  the  sub- 
stitution of  parts  for  grammes.  It  contains 
M  per  cent,  of  cinnamon,  6  per  cent,  each  of 
satfron  and  nutmeg,  3  per  cent,  of  cloves,  2  per 
cent  of  cardamom,  23  per  cent,  of  prepared 
chalk  and  52  per  cent,  of  sugar.  It  is  used 
in  diarrhiea. 

Avtruye  Jute  :     2  (im.  (30  grains). 
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Pulvis  Crete  Aromaticus  cum  Opio.    N.  F. 

Aromatic  Powder  of  Chalk  with  Opiim 

The  formula  for  this  powder  does  not  differ 
from  that  of  the  2d  ed.  N.  F.,  except  in  the  sub- 
stitution of  parts  for  grammes.  One  grain  of 
powdered  opium  and  39  grains  of  aromatic 
powder  of  chalk  are  contained  in  40  grains  of 
this  preparation.  It  is  used  as  a  sedative  and 
astringent. 

Average  dose  :     1  Gm.  (15  grains). 

Pulvis  Petri  et  Quininse  Citratis  Efferves- 

cens.    N.  F. 

EFFEnVESCENT    PoWDER    OF    CiTRATE    OF    IrON 

AND   Quinine 
[Effervescent  Citrate  of  Iron  and  Quinine] 

The  formula  for  this  powder  does  not  differ 
from  that  of  the  2d  ed.  N.  F.,  except  in  the 
substitution  of  parts  for  grammes.  It  is  made 
from  soluble  citrate  of  iron  and  quinine,  sac- 
charated  sodium  bicarbonate  and  saccharateil 
tartaric  acid.  About  1  grain  of  soluble  citrate 
of  iron  and  quinine  is  represented  by  90  grains 
of  the  powder.  It  is  used  as  a  chalybeate  and 
tonic. 

Average  dose:  6  Gm.  (90  grains). 

Pulvis  Ferri  Phosphatis  Effervescens.  N.  F. 

Effervescent  Powder  of  Ferric  Phosimiate 
[Effervescent  Phosphate  of  Iron] 

The  formula  for  this  powder  does  not  differ 
from  that  of  the  2d  ed.  X.  F.,  except  that  the 
word  "soluble"  is  now  added  to  the  words 
ferric  phosphate,  and  in  the  substitution  of 
parts  for  grammes.  It  contains  soluble  ferric 
phosphate,  saccharated  sodium  bicarbonate  and 
saceharnted  tartaric  acid.  About  2  grains  of 
soluble  ferric  phosphate  are  contained  in  90 
grains  of  the  powder.     Used  as  a  chalybeate. 

Average  dose:  6  Gm.  (90  grains). 


Pulvis  Hydrargyri  Chloridi  Mitis  et  Jala- 
pae.    N.  F. 

Powder  of  Mii-d  Chloride  of  Mercitry  and 
Jalap 

[Calomel  and  Jalap] 

The  formula  for  this  powder  does  not  differ 
from  that  of  the  2d  ed.  N.  F.,  except  in  the  sub- 
stitution of  part.s  for  grammes.  It  contains 
34  per  cent,  of  mild  chloride  of  mercury  and  66 
per  cent,  of  jalap.  It  is  cathartic  and  chola- 
gogue. 

Average  dose  :  0.65  Gm.  (10  grains). 

Pulvis  lodoformi  Compositus.     N.  F. 

Compound  Powder  of  Iodoform 
["  Naphthalin  Iodoform"] 

The  formula  for  this  powder  does  not  differ 
irom  that  of  the  2d  ed.  N.  F.,  except  in  the 
substitution  of  parts  for  graiiiiiies.  It  coiil.'iins 
20  pur  cent,  of  i)owdured  iodoform,  .'iO  per  ctut. 


of  powdered  boric  acid,  50  per  cent,  of  powdered 
naphthalene,  with  a  little  oil  of  bergamot.  Used 
as  an  antiseptic. 

Pulvis  Kino  Compositus.     N.  F. 

Compound   Powder  of   Kino 

The  formula  for  this  powder  does  not  differ 
from  that  of  the  2d  ed.  N.  F.,  except  in  the  sub- 
stitution of  parts  for  grammes.  It  contains 
75  per  cent,  of  powdered  kino,  5  per  cent,  of 
powdered  opium  and  20  per  cent,  of  powdered 
cinnamon.     Used  as  an  astringent. 

Average  dose:     I  Gm.  (15  grains). 

Pulvis  Myricae  Compositus.    N.  F. 

Compound  Powder  of  Bavberrv 
[Composition  Powder] 

The  formula  for  this  powder  does  not  differ 
from  that  of  the  2d  ed.  N.  F.,  except  in  the  sub- 
stitution of  parts  for  grammes.  It  contains 
60  per  cent,  of  bayberry  bark,  30  per  cent,  of 
ginger,  5  per  cent,  of  capsicum  and  5  per  cent, 
of  cloves.  It  is  used  as  a  carminative  and 
stimulant. 

Average  dose:     1  Gm.  (15  grains). 

Pulvis  Pancreaticus  Compositus.     N.  F. 

Compound  Pancreatic  Powder 
[Peptonizing  Powder] 

The  formula  for  this  powder  does  not  differ 
from  that  of  the  2d  ed.  N.  F..  except  in  the  sub- 
stitution of  parts  for  grammes.  It  contains 
20  per  cent,  of  pancreatin  and  80  per  cent,  of 
sodium  bicarbonate.  Twent  j'-fi  ve  grains  of  this 
powder  arc  sufficient  to  peptonize  1  pint  of 
fresh  cow's  milk.     Used  as  a  digestive. 

Pulvis  Pepsini  Compositus.     N.  F. 

Compound  Powder  of  Pepsin 
[Pulvis  Digestivus] 

The  formula  for  this  powder  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  contains  sac- 
charated pepsin,  pancreatin,  diastase,  lactic 
acid,  hydrochloric  acid  and  sugar  of  milk. 
Used  as  a  digestive. 

Average  dose:     1  Gm.  U5  grains). 


Pulvis  Potassii  Bromidi  Effervescens.  N.  F. 

Effervescent    Powder   of    Potas.^iim    Bro- 
mide 

[Effervescent  Pota.«siuin  Bromide] 

The  formula  for  this  powder  does  not  differ 
from  that  of  the  2ded,  N.  F..  except  in  the  sub- 
stitution of  parts  for  graminc*.  It  contains 
potnasium  bromide,  saccharateil  sodium  bicar- 
b(mate  and  saccharateil  tartaric  acid,  .\bout  10 
grains  of  pota.ssium  bromide  are  contained  in 
'.to  grains  of  tinishcd  powder.  It  is  useil  as  » 
nerve  sedative. 

Artrtigc  duHv  :     6  Gm.  (90  grains). 
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Pulvis  Potassii  Bromidi  Effervescens  cum 
Caffeina.    N.  F. 

Effervescent    Powder   of   Potassium    Bro- 
mide WITH  Caffeine 

[Effervescent    Potassium    Bromide   with    Caf- 
feine] 

The  formula  for  this  powder  does  not  differ 
from  that  of  the  2d  ed.  N.  F.,  except  in  the  sub- 
stitution of  parts  for  grammes.  It  contains 
potassium  bromide, caffeine,  saccharated  sodium 
bicarbonate,  saccharated  tartaric  aciii.  About 
10  grains  of  potassium  bromide  and  1  grain  of 
caffeine  are  contained  in  90  grains  of  the  fin- 
ished powder.     Used  as  a  nerve  sedative. 

Aivraijc  dose:     6  Gm.  (90  grains). 

Pulvis  Pro  LaCte  Humanisato.    N.  F. 

Humanizing  Milk   Powder 
["Milk  Powder"] 

This  is  a  now  powder  in  the  .3d  ed.  N.  F. 
It  contains  .3.5  per  cent,  of  compound  pan- 
creatic powder  and  96.5  per  cent,  of  powdered 
sugar  of  milk.  This  powder  is  intended  to  be 
used  in  preparing  humanized  milk. 

Pulvis  Rliei  et  Magnesiae  Anisatus.    N.  F. 

AnISATED     I'OWDF.R     OF     RhUBARB     AND     MAG- 
NESIA 

[Compound  Anise  Powder] 

The  formula  for  this  powder  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  contains  .'IS 
per  cent,  of  powdered  rhubarb  and  65  per  cent, 
of  heavy  magnesia,  with  oil  of  anise  and  alco- 
hol.    It  is  laxative  and  carminative. 

Average  dose:    Infants,  0.3  Gm.  (5  grains). 

Pulvis  Sails  Carolini  Factitii  Effervescens. 

N.  F. 

Effervescent  Powder  of  Artificial  Carls- 
bad Salt 

[EfTervescent  Artificial  Carlsbad  Salt] 

The  formula  for  this  powder  does  not  differ 
from  that  of  the  2<1  od.  N.  F.,  except  in  the  sub- 
stitution of  parts  for  grammes.  It  contains 
artificial  Carlsbad  salt,  saccharated  sodium  bi- 
carbonate and  saccharated  tartaric  acid.  Ninety 
grains  of  this  powder  dissolved  in  6  fluitlounces 
of  wiitcr  rej)rcscnts  an  equal  volume  of  Carls- 
bad water  (Sj)rudel).     Used  a.s  a  laxative. 

Averayc  done  :     6  Gm.  (90  grains). 

Pulvis  Salis  Kissingcnsis  Factitii  Effer- 
vescens.    IN.  F. 

Effervescent  Powder  of  Artificial 
KissiNGEN  Salt 

[Effervescent  Artificial  Kissingen  Salt] 

The  formula  for  this  powder  does  not  differ 
from  that  of  the  2d  ed.  N.  K.,  except  in  thosub- 
BtiliitioH  of  parts  for  graiiiiiies.  It  contains 
artificial  Kissingen  salt,  sacchanitcid  sodium 
bii'arbonate,  unci  siid'hanited  tnrtiiric  arid. 
Eighty  grains  of  this  powder  di.><.<<olved   in  6 


fluidounoes  of  water  represents  an  equal  vol- 
ume of  Ki.ssingen  water  (Rakoczi).  It  is  an 
alterative. 

Average  dose:  5.5  Gm.  (80  grains). 

Pulvis  Salis    Vichyani   Factitii    Efferves- 
cens.   N.  F. 

Effervescent  Powder  of  Artificial  Vicht 
Salt 

[Effervescent  Artificial  Vichy  Salt] 

The  formula  for  this  powder  does  not  differ 
from  that  of  the  2d  ed.  N.  F.,  except  in  thesub- 
stitution  of  parts  for  grammes.  It  contains 
artificial  Mchy  salt,  saccharated  sodium  bicar- 
h)onate  and  saccharated  tartaric  acid.  Fifty- 
seven  grains  of  this  powder  dissolved  in  6  fluid- 
ounces  of  water  represents  an  equal  volume  of 
Vichy  water  ((irande  Grille).   It  is  an  antacid. 

Averarje  dose  :  3.75  Gm.  (57  grains). 

Pulvis  Salis    Vichyani    Factitii   Efferves- 
cens cum  Lithio.     N.  F. 

Effervescent  Powder  of  Artificial  Vichy 
Salt  with  Lithium 

[Effervescent  Artificial  Vichy  Salt  with  Lith- 
ium] 

The  formula  for  this  powder  does  not  differ 
from  that  of  the  2d  ed.  N.  F.,  except  in  the  sub- 
stitution of  parts  for  grammes.  It  contains 
artificial  Vichy  salt,  lithium  citrate,  saccha- 
rated sodium  bicarbonate  and  saccharated  tar- 
taric acid.  Ninetj'  grains  of  this  powder  repre- 
sent about  14  grains  of  artificial  Vichy  salt  and 
6  grains  of  lithium  citrate.  It  is  antacid  and 
antilithic. 

Average  dose:  6  Gm.  (90  grains). 

Pulvis  Talci  Salicylicus.     N.  F. 

Salicylated  Powder  of  Talcum 

The  formula  for  this  powder  does  not  differ 
from  that  of  the  2d  ed.  N.  F.,  except  in  the  sub- 
stituti<m  (if  j)arts  for  gramme*.  It  contains  3 
per  cent,  of  salicylic  acid.  10  per  cent,  of  boric 
acid  and  87  jier  cent,  of  talc,  all  in  very  fine 
powder.  Used  as  an  antiseptic  dusting  pow- 
der. 


Sal  Carolinum  Factitium.     IN.  F. 

Artificial  Carlsbad  Salt 

1.  /»  ft  dry,  nmnrphnuf  form  {G.  P.) — The 
formula  for  this  salt  does  not  iliffer  from  that  of 
the  2d  ed.  N.  F.,  except  in  the  substitution  of 
parts  for  grammes.  It  contains  2  per  cent,  of 
potivssium  sulphate,  18  per  cent,  of  sodium 
chloride,  36  per  cent,  of  sodium  bicarbonate, 
and  44  i)er  cent,  of  dried  sodium  sulphate.  Six- 
teen grains  of  this  salt  when  dissolved  in  fi 
lluidounces  of  water  represent  an  equal  volume 
of  Carlsbad  water  (Sprudel).  Used  as  a  lax- 
ative. 

2.  In  a  rrystnllinr  form. — The  formula  for 
this  variety  of  artificial  Carlsbad  salt  does  not 
differ  from  that  of  the  2d  ed.  N.  F.,  except  in 
the  siibstitiiliiin  of  jiarts  for  grammes.  It  is 
made  from  2  parts  of  potassium  sulphate,  19 


OF  UNOFFICIAL  PREPARATIONS 


1337 


parts  of  sodium  chloride,  61  parts  of  sodium 
carbonate  in  clear  crystals,  88  parts  of  crystal- 
lized sodium  sulphate  and  50  parts  of  distilled 
water.  Twenty-seven  grains  of  this  salt  dis- 
solved in  6  fluidounces  of  water  represent  an 
equal  volume  of  Carlsbad  water  (Sprudel).  It 
is  a  laxative. 

Sal  Kissingense  Factitium.    N.  F. 

Artificial  Ki.ssixgen  Salt 

The  formula  for  this  salt  does  not  dilTer  from 
that  of  the  2d  ed.  N.  F.,  except  in  the  substitu- 
tion of  parts  for  grammes.  It  is  iiiaile  from  1.7 
parts  of  potassium  chloride,  '■)b.7  jiarts  of  so- 
dium chloride,  5.'.*  parts  of  magnesium  sulphate 
(anhydrous),  and  10.7  parts  of  sodium  bicar- 
bonate. Twenty-four  grains  of  this  salt  dis- 
solved in  6  fluidounces  of  water  represents  an 
equal  volume  of  Kissingen  water  (Rakoczi). 
It  is  an  antacid. 

Sal  Vichyanum  Factitium.     N.  F. 

Artificial  Vichy  Salt 

The  formula  for  this  preparation  does  not 
differ  from  that  of  the  2d  ed.  N.  F.,  except  in 
substitution  of  parts  for  grammes.  It  contains 
sodium  bicarbonate,  potassium  carbonate,  mag- 
nesium sulphate  (anhydrous)  and  sodium  chlo- 
ride. Fourteen  grains  dissolved  in  6  fluid- 
ounces  of  water  represents  an  equal  volume  of 
Vichy  water  (Grande  Grille).     It  is  antacid. 

Soda  cum  Caice.     N.  F. 

Soda  with  Lime 
[London  Paste] 

The  formula  for  this  preparation  does  not 
difler  from  that  of  the  2d  ed.  N.  F.  It  is  made 
from  equal  parts  of  sodium  hydroxide  and 
lime.    Used  as  a  caustic  externally. 

Sodli  Bicarbonas  Saccharatus.     N.  F. 

Saccharated  Sodium  Bicakboxate 

The  formula  of  this  preparation  docs  not 
differ  from  that  of  the  2d  ed.  N.  F.,  except  in 
the  substitution  of  parts  for  grammes.  It  is 
made  from  .3  i)arts  of  sodium  bicarbonate  and 
1  part  of  sugar.  I'sed  for  making  effervescent 
powders. 

Sodii  Boro-Benzoas.    N.  F. 

SoniuM  Boro-Benzoate 

The  formula  for  this  preparation  docs  not 
differ  from  that  of  the  2d  ed.  N.  F.  It  is 
made  from  'i  parts  of  sodium  borate  and  4  jmrts 
of  sodium  bcnzoate.  Used  as  an  antiseptic, 
aiid  in  urinary  affections. 

Species  Emollientes.    N.  F. 

Emollient    Species    [Emollient    Cataplasm, 
G.  P.] 

The  formula  for  this  preparation  does  not 
difler  from  that  of  the  2d  ed.  N.  F.  It  is 
made  from   (-((ual   jtarts  of  altha'a   leaves,  mal- 


low leaves,  melilot  tops,  raatricaria  and  flax- 
sce<l.  Emollient;  used  for  making  an  emol- 
lient poultice. 

Species  Laxantes.     N.  F. 

Laxative  Species  [St.  (jermain  Tea,  (j.  P.] 

The  formula  for  this  preparation  does  not 
differ  from  that  of  the  2d  ed.  N.  F.  It  con- 
tains 16  parts  of  cut  senna,  10  parts  of  elder 
flowers,  5  parts  of  bruised  fennel,  .5  parts  of 
bruised  anise  and  4  parts  of  potassium  bitar- 
trate.     Used  as  a  laxative. 

Species  Pectorales.     N.  F. 

Pectoral  Species   [Species  ad  Infusum  Pcc- 
torale,  Breast  Tea,  G.  P.] 

The  formula  for  this  preparation  does  not 
differ  from  that  of  the  2d  ed.  N.  F.  It  con- 
tains 8  parts  of  althsea,  peeled,  4  parts  of  colts- 
foot leaves,  .3  parts  of  Russian  glj'cyrrhiza, 
peeled,  2  parts  of  anise,  2  parts  of  mullen  flow- 
ers, and  1  part  of  orris  root.  Used  as  a  pec- 
toral. 

Spirltus  Acidi  Formici.    N.  F. 

Spirit    of    Formic    Acid   [Spiritus    Formica- 
rum,  G.  P.  ;  Spirit  of  Ants] 

The  formula  for  this  spirit  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  contains  .3.5 
per  cent,  of  formic  acid  in  alcohol  and  distilled 
water.     Used  externally  as  a  counter  irritant. 

Spiritus  Aromaticus.     N.  F. 

Aromatic  Spirit 

The  formula  for  this  spirit  does  not  differ 
from  that  given  in  the  2d  ed.  N.  F.  This  prep- 
aration contains  6.5  per  cent,  of  compound 
spirit  of  orange  in  alcohol.  It  is  used  only  for 
flavoring  purposes. 

Spiritus  Cardamomi  Compositus.    N.  F. 

CoMror.ND  Spirit  of  Cardamom 

The  formula  for  this  spirit  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  is  made  from 
the  oils  of  cardamom,  caraway  and  cinnamon 
dissolved  in  alcohol,  glycerin  and  water.  Useti 
for  flavoring,  being  equivalent  to  compound 
tincture  of  cardamom,  withcuit  the  coloring 
matter. 

Spiritus  Curassao.    N.  F. 

Spirit  of  Curasao 

The  formula  for  this  spirit  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  is  maile  from 
oils  of  Cura'.-ao  orange,  fennel  and  bitter  al- 
mond with  alcohol.     I'sed  for  flavoring. 

Spiritus  Ophthalmicus.     N.  F. 

Ophthalmic  Spirit   [Alcoholic  Eye-Wash] 

The  formula  for  this  sjiirit  does  not  differ 
from  that  of  the  2«I  ed.  N.  F.  It  contains  2 
per  cent,  of  oil  of  lavender,  6  per  cent,  of  oil  ot 
rosemary,  and  92  per  cent,  of  alcohol.  Used  as 
an  eyewash. 
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Spiritus  Phosphori.     N.  F. 

Spirit   of    Phosphorus    [Tincture    of    Phos- 
phorus] 

Thi5  spirit  is  identical  with  the  Spirit  of 
Phosphorus  of  the  U.  S.  Pharmacopoeia  (1890). 
There  is  a  slight  change,  however,  in  the  form 
of  the  apparatus. 

Averaije  done:  0.5  Cc.  (8  minims). 


Spiritus  Saponatus.     N. 

Spirit  of  Soap 


F. 


pencils  suggested  by  Dr.  Unna.    They  are  used 
in  dermatological  practice. 

1.  StiluK  Aridi  SnlicyUci  Diluhilu,  10  per 
mil. — Snlirylic  Acid  Pencil  {10  per  cent.). 
These  pencils  contain  10  per  cent,  of  salicylic 
acid,  with  tragacanth,  starch,  dextrin,  sugar 
and  distilled  water. 

2.  Stihin  Cocninn  DifiihiHn,  5  per  cent. 
Cm-nine  Pencil  (5  per  cent.). — These  pencils 
contain  .5  per  cent,  of  cocaine  hydrochloride, 
with  tragacanth,  starch,  dextrin,  sugar  and 
distilled  water. 


The  formula  for  this  spirit  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  contains  17. .5 
per  cent,  of  Castile  soap  in  shavings,  with  alco- 
hol and  water.     Used  as  a  detergent. 

Spiritus  Sinapis.    N.  F. 

Spirit  of  Mustard 

The  formula  for  this  spirit  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  contains  2 
per  cent,  of  volatile  oil  of  mustard  in  alcohol. 
Used  as  a  counter-irritant. 

Spongia  Compressa.    N.  F. 

CoMPRF.ssED  Spongb  [Sponge  Tent] 

The  formula  for  this  does  not  differ  from 
that  of  the  2d  ed.  N.  F.  It  consists  of  sponge 
treated  with  diluted  mucilage  of  acacia  and 
dried.      Used  for  surgical  purposes. 

Spongia  Decolorata.     N.  F. 

Decolorizf.d  Sponge 

[Bleached  Sponge] 

The  formula  for  this  does  not  differ  from 
that  of  the  2d  ed.  N.  F.  It  consists  of  sponge 
bleached  by  treatment  with  potassium  perman- 
ganate, sodium  thiosulphate.  hyilrochloric  acid 
and  water.     Used  for  surgical  purposes. 

Succus  Limettae  cum  Pepsino.    N.  F. 

LiMF,   .TlirF,    ANO    Pkpsin' 

In  the  Latin  title  for  this  preparation  the 
word  "  Limettae"  replaces  the  word  "Limonis  " 
of  the  2d  ed.  N.  F.  The  formula  was  also 
changod  in  the  .''.d  ed.  It  is  now  made  from  40 
per  rent,  of  glycerite  of  pepsin  and  fiO  per  cent, 
of  lime  juice.     Used  in  dyspepsia. 

Arerarfc  dole  :  8  Cc.  (2  flui<lrachms). 

Supposltoria  Boroglycerini.    N.  F. 

SrPPOSITOHIF.S    OF    BOROOLVCERIN 

This  is  a  new  preparation  in  the  .3d  ed  N.  F. 
The  suppositories  contain  glycerinated  gelatin, 
boric  acid,  glycerin  and  water. 

Stili  Dilubiics.     N.  F. 

I'astk.  I'k.ncii.s 
["  Unna  Pencils  "] 

This  is  n  new  class  of  preparations  intro- 
ducc'l   into   the  3d  vil  N.   F.,  and  consists  of 


Syrupus  Actseae  Compositus.    N.  F. 

CoMPOU.Vn    SvRfP    OF    ACT.EA 

[Compound  Syrup  of  Cimicifuga,  or  Black 
Cohosh] 

The  formula  for  this  syrup  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  is  made  from 
the  fluidextracts  of  cimicifuga,  glycyrrhiza, 
senega  and  ipecac,  with  wild  cherry,  purified 
talc,  sugar  and  water.  It  is  used  as  an  anti- 
spasmodic. 

Avcrar/e  dose  :  4  Cc.  (1  fluidrachm). 

Syrupus  Asari  Compositus.    N.  F. 

Compound  Syrup  of  Asarum 
[Compound  Syrup  of  Canada  Snake-Root] 

The  formula  for  this  syrup  was  .'•lightly 
changed  in  the  .3d  ed.  N.  F.,  the  quantities  of 
asarum,  alcohol  and  sugar  having  been  reduced. 
It  is  made  from  asarum  root,  alcohol,  cochi- 
neal, potassium  carbonate,  wine  of  ipecac,  sugar 
and  water.  About  .3.5  grains  of  asarum  are 
represented  by  1  fluidrachm  of  finished  syrup. 
Used  as  a  stimulant  and  expectorant. 

Avcrnr/c  doxc  :  4  Cc.  (1  fluidrachm). 

Syrupus  Bromidorum.    N.  F. 

Syri'p  of  THE  Bromides 

This  is  a  new  preparation  in  the  .3d  ed.  N.  F. 
It  is  made  from  potassium,  sodium,  ammonium, 
calcium  aii<l  lithium  bromides,  tincture  of 
vanilla,  coinjiound  tincture  of  cudbear,  com- 
pound syrup  of  sarsaparilla  and  syrup,  .\bout 
15  grains  of  the  mixed  bromides  are  contained 
in  1  fluiilrachm  of  the  finished  syrup.  Used  as 
a  nervous  sedative. 

Average  dose:  4  Cc.  (1  fluidrachm). 


Syrupus  Calcii  Chlorhydrophosphatis. 

N.  F. 

Syri'P  of  Calcium  Chi.orhvdrophosphate 
[Syrup  of  Chlorhydrophosphate  of  Lime] 

The  formula  for  this  syrup  does  not  differ 
from  Unit  of  the  2<1  cd.  N.  F.  It  is  made  froui 
precipitated  calciuiii  i)hosphatr,  tincture  of 
lemon  peel,  hydrochloric  acid,  wafer  and  syrup. 
About  I  grain  of  calcium  |)lios|)liatc  is  con- 
tained in  1  Muidraclim  of  the  finished  syrup. 
Used  a-s  an  alteratire. 

Arrriii/r  done:  4  Cc.  (1  fluidrachm). 
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Syrupus  Calcii  et  Sodii  Hypophosphitum. 
N.  F. 

SvRTjp   OK  Calcium    and    Soditm    IIvi'ophos- 

PHITES 

[Syrup  of  Hj-pophosphitc  of  Lime  and  Soda] 

The  formula  for  this  syrup  does  not  differ 
from  that  of  the  2d  cd.  N.  F.,  except  in  the 
replacing  of  citric  acid  with  hypopho.'iphorous 
acid.  About  2  grains  each  of  calcium  and 
sodium  hypophosphitcs,  with  hypophospliorons 
acid,  sugar  and  water,  are  contained  in  1  flui- 
drachm  of  the  finished  syrup.  Used  as  an 
alterative. 

Averayt  dose  :  4  Co.  (1  fluidrachm). 

Syrupus  Calcii  Hypophosphitls.     N.  F. 

Syrup  of  Calcium    Hvpophosphite 
[Syrup  of  Hypophosphite  of  Lime] 

The  formula  for  this  syrup  does  not  differ 
from  that  of  the  2d  ed.  N.  F.,  except  in  the 
substitution  of  hypophosphorous  acid  for  citric 
acid.  It  is  made  from  calcium  hypophosphite, 
hypophosphorous  acid,  sugar  and  water.  About 
2  grains  of  calcium  hypophosphite  are  con- 
tained in  1  fluidrachm  of  the  finished  syrup. 
Used  as  an  alterative. 

Avtraye  dune  :    4  Cc.  (1  fluidrachm). 

Syrupus  Calcii  lodidi.     N.  F. 

Syrup  of  Calcium  Iodide 

The  formula  for  this  syrup  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  is  made  from 
iodine,  iron  wire,  precipitated  calcium  carbon- 
ate, sugar,  distilled  water  and  syrup.  About  5 
grains  of  calcium  iodide  are  contained  in  1 
fluidrachm  of  the  finished  syrup. 

Average  dose :    2  Cc  (30  minims). 

Syrupus  Calcii  Lactophosphatis  cum  Fer- 
ro.    N.  F. 

Syrup    ok    Calcium    Lactophosphate    with 
Iron 

[Syrup  of  Lactophosphate  of  Lime  with  Iron] 

The  formula  for  this  syriip  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  is  iimde  from 
ferrous  lactate,  potassium  citrate,  water  ami 
syrup  of  calcium  lactophosphate.  About  I 
grain  of  ferrous  lactate,  and  \  grain  of  calcium 
lactate  are  contained  in  1  fluidrachm  of  the 
inished  syrup.  Used  as  an  alterative  and  tonic. 

Aceruyt  done  :   4  Cc.  (1  fluidrachm). 

Syrupus  Chondri  Compositus.    N.  F. 

Compound  Syrup  ok  Chondrus 
[Compound  Syrup  of  Irish  Moss] 

The  formula  for  this  syrup  does  not  differ 
from  that  of  the  2d  cd.  N.  F.  It  is  made  from 
Irish  moss,  the  fluidextracts  of  ipecac,  squill 
and  senega,  camphorated  tincture  of  opium, 
purified  talc,  sugar  and  water.  Used  as  an  ex- 
pectorant. 

Avtraye  done:    8  Cc.  (2  fluidrachms). 


Syrupus  Cinnamomi.     IS.  F. 
Syrup  of  Cinnamox 

In  the  formula  for  this  syrup  in  the  .3d  ed. 
N.  F.  the  quantity  of  .sugar  has  been  increa-'ed 
and  Saigon  cinnamon  replaces  the  Ca-ssia  of  the 
2d  ed.  It  is  made  from  Saigon  cinnamon,  alco- 
hol, sugar  and  cinnamon  water.  It  is  mied  for 
flavoring. 

Averuye  dose:  4  Cc.  (1  fluidrachm). 

Syrupus  Codeinee.     N.  F. 

Syrup  op  Codei.ne 

The  formula  for  this  syrup  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  is  made  from 
codeine  sulphate  and  syrup.  About  i  grain  of 
codeine  sulphate  is  contained  in  1  fluidrachm 
of  the  finished  syrup.     Used  as  a  sedative. 

Averaye  dose  :  2  Cc.  (30  minims). 

Syrupus  Coffese.     N,  F. 
Syrup  op  Coffee 

The  formula  for  this  syrup  was  slightly 
changed  in  the  3d  ed.  N.  F.,  by  increasing  the 
quantity  of  sugar.  It  is  made  from  roasted 
coffee,  sugar  and  water.  About  25  per  cent,  of 
coffee  is  represented  in  this  syruji.  Used  us  a 
stimulant. 

Averaye  done  :  8  Cc.  (2  fluidrachms). 

Syrupus  Eriodictyi  Aromaticus.     N.  F. 

Aromatic  Syrup  of  Eriodictyox 

[Aromatic    Syrup   of    Yerba    Santa,    Syrupus 
Corrigens] 

The  formula  for  this  syrup  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  is  made  from 
fluidextract  of  eriodictyon,  solution  of  potas- 
sium hydroxide,  compound  tincture  of  carda- 
mom, the  oils  of  sassafras,  lemon  and  cloves, 
alcohol,  sugar  and  water.  Used  as  a  vehicle 
and  as  an  alterative. 

Arertiyc  done:  8  Cc.  (2  fluidrachms). 

Syrupus  Ferrl  Arsenatis.     N.  F. 

Syrup  ok  Arsenate  ok  Iron 

A  slight  change  was  made  in  tlio  formula  for 
this  preparation.  It  is  now  made  from  dried 
sodium  arsenate,  ferric  citrate,  water  and  syrup. 
About  1— 40th  grain  of  ferric  arsenate  is  con- 
tained in  1  fluidrachm  of  the  finished  syrup. 
Used  as  an  alterative  and  tonic. 

Areraye  done:   0.5  Cc.  (8  minims). 

Syrupus  Ferri  Citro-lodidi.     N.  F. 

Syrup  ok  Citri>-Ioi)II>e  ok  Iron 
[Tasteless  Syrup  of  Iodide  of  Iron] 

The  English  name  of  the  syrup  was  changed 
from  Syrup  of  Ferric  Citro- Iodide  to  Syrup  of 
("itro-Iodide  of  Iron  in  the  3d  ed.  N.  F.  The 
quantities  of  the  ingredients  were  also  slightly 
changed.     It  is  made  from  iodine,  iron  wire, 


1340 


THE  NATIONAL  FORMULARY 


potassium  citrate,  sugar  and  distilled  water. 
An  amount  of  iron  corresponding  to  about  4 
grains  of  ferric  iodide  is  contained  in  1  flui- 
drachni  of  the  finished  syrup.  It  is  alterative 
and  tonic. 

Arcraye  duse  :  2  Cc.  (30  minims). 

Syrupus  Ferri   et  Mangani    lodidi.     N.  F. 

Sykup  of  Iodide  of    Iron  and   Manganese 

The  formula  of  this  syrup  was  slightly 
changed.  It  is  made  from  iodine,  iron  wire, 
manganese  sulphate,  potassium  iodide,  sugar 
and  water.  About  6  grains  of  ferrous  iodide 
and  2\  grains  of  manganese  iodide  are  con- 
tained in  1  fluidrachm  of  finished  syrup.  Used 
as  an  alterative. 

Averaye  duse:!  Cc.  (15  minims). 

Syrupus  Ferri  Hypophosphitis.    N.  F. 

Syrup  of  Ferric  Hypofhosphite 

The  formula  for  this  syrup  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  is  made  from 
ferric  hypophosphite,  potassium  citrate,  orange 
flower  water  and  syrup.  About  1  grain  of 
ferric  hypophosphite  is  contained  in  1  flui- 
drachm of  the  finished  syrup.    Used  as  a  tonic. 

Average  dose:  4  Cc.  (1  fluidrachm). 

Syrupus  Ferri  Lactophosphatis.    N.  F. 

Syrup  of  Lactophosphate  of  Iron 

The  quantity  of  water  -was  very  slightly 
increased  in  the  3d  ed.  N.  F.  The  syrup  is  made 
from  ferrous  lactate,  phosphoric  acid,  water 
and  syrup.  About  1  grain  of  ferrous  lactate 
or  about  IJ  grains  of  so-called  lactophosjjhate 
of  iron  is  represented  in  1  fluidrachm  of  the 
finished  syrup.     Used  as  an  alterative. 

Avirage  dose:     4  Cc.  (1  fluidrachm). 

Syrupus  Ferri  Protochloridi.     N.  F. 

Syrip  of   I'itoTO(;iii,oitii)K  OF  Iron 
[Syrup  of  Ferrous  Chloride] 

The  formula  for  this  syrup  does  not  difl"er 
from  that  of  the  2d  ed.  N.  V.  It  is  made  from 
solution  of  ferrous  chloride,  glycerin,  orange 
flower  water  an<l  syrup.  About  1  grain  of  fer- 
rous chloride  is  contained  in  1  fluidrachm  of 
the  finished  syrup.     Used  as  a  tonic. 

Average  dose:     4  Cc.  (1  lluidrachm). 

Syrupus  Ferri  Saccharati  Solubilis.    N.  F. 

SvKi.i-  OF  Soluble  Saccharated  Iron 

[Syrupus  Ferri  Oxydati  S(dubilis,  (!.  P.;  Syrup 

of  Saccharated  Oxido  of  Iron,  Syrup  of 

Soluble  Oxido  of  Iron] 

Tho  formula  for  this  syrujt  docs  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  is  made  from 
polution  of  ferric  chloritle,  soilium  hydroxide, 
solution  of  sodium  hydroxide,  sugar,  distilleil 
water  an<l  syrup.  About  1  grain  of  metallic 
iron  is  represented  in  75  minims  of  this  syrup. 
Used  aa  a  tijnic  and  chalybeiite. 

Average  dose:     4  Cc.  (1  fluidrachm). 


Syrupus  Qlycyrrhizas.    N.  F. 

Syrup  op  Glycyrrhiza 
[Syrup  of  Licorice] 

The  formula  for  this  syrup  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  is  made  from 
pure  extract  of  glycyrrhiza,  glycerin,  sugar  and 
water.  About  30  grains  of  glycyrrhiza  root  are 
representeil  in  1  fluidrachm  of  the  finished 
syrup.     It  is  used  as  a  vehicle. 

Average  dose:     8  Cc.  (2  fluidrachms). 

Syrupus   Hydrochlorophosphatum.    N.   F. 

Compound   Syrup  of   Phosphates   with    Qui- 
nine AND  Strychnine 

["  Compound  Syrup  of  Hydrochlorophos- 
phates"] 

This  is  a  new  preparation  of  the  3d  ed.  N.  F., 
and  is  made  from  potassium  bicarbonate,  mag- 
nesium carbonate,  calcium  carbonate,  soluble 
ferric  phosphate,  quinine  hydrochloride,  strych- 
nine sulphate,  phosphoric  acid,  citric  acid, 
orange  flower  water,  glycerin,  sugar  and  dis- 
tilled water.  It  contains  l-128th  grain  of 
strychnine  sulphate  and  \  grain  of  quinine 
hydrochloride  in  1  fluidrachm  of  finished 
syrup.     Used  as  a  tonic. 

Average  dose  :     4  Cc.  (1  fluidrachm). 


Syrupus  Ipecacuanhs  et  Opii.    N.  F. 

Svuup  of  Ipf.cac  and  Opium 
[Syrup  of  Dover's  Powder] 

This  syrup  is  of  the  same  relative  strength 
as  that  of  the  2d  ed.  N.  F.  Instead  of  being 
made  as  it  was  formerly,  with  fluidextract  of 
ipecac  and  tincture  of  deodorized  opium,  it  is 
now  made  with  tho  official  tincture  of  ipecac 
and  opium,  with  spirit  of  cinnamon,  cinnamon 
water  and  syrup.  Five  grains  of  Dover's  pow- 
der are  represented  by  1  fluidrachm  of  finished 
syrup.     Used  as  a  diaphoretic  and  sedative. 

Average  dose:    4  Cc.  (I  fluidrachm). 

Syrupus  Mannse.     N.  F. 
Syrup  of  Manna 

The  formula  for  this  syrup  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  contains  about 
I2.i  per  cent,  of  manna,  with  sugar,  alcohol 
and  water.     Used  as  a  laxative. 

Average  dose  :     8  Cc.  (2  fluidrachms). 


Syrupus  Morphlnse  Composltus.    N.  F. 

CoMI'orNIt    SVRUP    «)F    .MoUI'IIINE 

The  formula  for  this  syruj)    does  not    ilifiVr 

from  that  of  tin-  L'd  ed.  N.  1'.      It  is  made  IV 

the  lluidextracls  of  ipecac,  senega  and  rhubarb, 
inor)>hiiie  suljdiatc,  oil  of  saiisafras  and  syrup. 
About  l-32il  griiin  of  mor|)hino  sulphate  is 
contained  in  1  fluidrachm  of  the  finished  syrup. 
I'seil  Its  a  sedative  and  expectorant. 

Average  dote  :     4  Cc.  (1  fluidrachm). 
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Syropus  Morphins  Sulphatis.    N.  F. 

Sykup  op  Morphine  Sulphate 
[Syrupus  Morphinae,  Syrup  of  Morphine] 

This  preparation  docs  not  difTer  from  that 
of  the  2d  ed.  N.  F.  It  is  made  from  morphine 
sulphate,  water  and  syrup.  About  |  grain  ol' 
morphine  sulphate  is  contained  in  1  tiuidrachm 
of  the  finished  syrup. 

Care  should  be  used  in  dispensing  this  syrup, 
a.s  the  Sirop  de  Mori)hine  of  the  French  Codex 
is  a  weaker  preparation  and  contains  about 
l-25th  grain  of  morphine  hydrochloride  in  1 
tiuidrachm  of  syrup.     Used  as  a  sedative. 

Averai/e  dose:     2  Cc.  (30  minims). 

Syrupus  Papaveris.     N.  F. 

SvRUP  OF  Poppy 

The  formula  for  this  sj'rup  iloes  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  contains  87. 5 
per  cent,  of  tincture  of  poppy,  with  sugar  and 
water.     It  is  a  mild  anodyne. 

Average  done:  2  Cc.  (30  minims.) 

Syrupus  Pectoralis.    N,  F. 

Pkctokai,  Svurp 
[Jackson's  Pectoral  (ur  Cough)  Syrup] 

The  formula  for  this  syrup  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  is  made  from 
morphine  hydrochloride,  oil  of  sassafras  and 
syrup  of  acacia.  About  l-32d  grain  of  mor- 
phine hydrochloride  is  contained  in  1  flui- 
drachm  of  the  finished  syrup.  It  is  pectoral 
and  sedative. 

Average  do8e :  4  Cc.  (1  fluidrachm). 

Syrupus  Phosphatum  Compositus.    N.  F. 

Compound  Sykup  of  Phosphatks 
["Chemical  Food"] 

Several  changes  were  made  in  the  formula 
for  this  syrup.  The  quantity  of  citric  acid  was 
considerably  increased,  and  that  of  glycerin 
has  been  increased  five  times;  the  quantity  of 
phosphoric  acid  was  slightly  increased.  The 
syrup  is  made  from  precipitated  calcium  car- 
bonate, soluble  ferric  phosphate,  ammonium 
phosphate,  potassium  bicarbonate,  sodium  bi- 
carbonate, citric  acid,  glycerin,  phosphoric 
acid,  orange  flower  water,  tincture  of  cudbear, 
sugar  and  water.  About  2  grains  of  calcium 
phosphate,  1  grain  each  of  the  phosphates  of 
iron  and  ammonium  and  smaller  quantities  of 
potassium  and  sodium  jjliosjihates  arc  con- 
tained in  1  fluidrachm  of  the  finished  syrup. 
It  is  used  as  a  tonic  and  nutrient. 

Average  dose:  4  Cc.  (1  fluidrachm). 

Syrupus  Pini  Strobi  Compositus.     N.  F. 

CoMPOUNn  Sykup  of  White  Pine 

The  formula  for  this  syrup  does  not  differ 
from  that  of  the  2d  ed.  N.  F.,  except  that  the 
quantities  of  white  pine  bark  and  wild  ciierry 
bark  have  been  slightly  incrousod.     It  is  made 


from  white  pine  bark,  wild  cherry  hark,  spike- 
nard root,  balm  of  gilcad  buds,  sanguinaria 
root,  sassafras  bark,  morphine  sulphate,  chloro- 
form, sugar,  alcohol,  water  and  gyrup.  About 
I-32d  grain  of  morphine  sulphate  is  contained 
in  1  fluidrachm  of  the  finished  syrup.  Used  as 
an  expectorant  and  sedative. 

Average  dose  •  4  Cc.  (I  fluidrachm). 


Syrupus  Quinidins.     N.  F. 

Syrup  of  Quinidine 
[Ritterless  Syrup  of  Quinidine] 

This  is  a  new  preparation  of  the  3ded.  N.  F. 
It  is  made  from  quinidine,  mucilage  of  acacia, 
solution  of  saccharin,  and  syrup  of  orange 
flowers.  About  A  grain  of  quinidine  is  con- 
tained in  ]  fluidrachm  of  finished  syrup.  Used 
as  a  tonic  and  antiperiodic. 

Average  dose  :  4  Cc.    (1  fluidrachm). 

Syrupus  Rhamni  Cathartics.     N.  F. 

Syrup  of  IiHA.mnis  Catmautua 

[Syrup  of  Buckthorn  Berries,  Syrupus  Spinse 
Cerviniv] 

The  formula  for  this  syrup  does  not  drffer 
from  that  of  the  2d  ed.  N.  F.  It  contains  20 
per  cent,  of  fermented  juice  of  buckthorn 
berries  with  sugar.     Used  as  a  cathartic. 

Average  dose:  8  Cc.  (2  fluidrachms). 


Syrupus  Rhei  et  Potassi  Compositus. 
N.  F. 

Compound  Syrup  of  Rhubarb  and  Potassa 

[Neutralizing  Cordial] 

The  proportions  of  the  ingredient,?  of  this 
syrup  have  been  slightly  changed.  It  is  nunle 
from  the  fluidextracts  of  rhubarb  and  hydra^- 
tis,  potassium  carbonate,  tincture  of  cinnamon, 
spirit  of  peppermint,  syrup  and  diluted  alco- 
hol.    Used  as  a  cathartic. 

Average  dose:  4  Cc.  (1  fluidrachm). 

Syrupus  Rubi  Aromaticus.     N.  F. 


Akdmatk 


pk  Black hekry 


The  formula  for  this  syrup  was  slightly 
changed  in  the  3d.  ed.  N.  F.  It  is  made  from 
rubus,  cinnamon,  nutmeg,  cloves,  allspice, 
sugar,  diluted  alcohol  and  fresh  blackberry 
juice.     It  is  used  in  dinrrh(va. 

Average  dose:  8  Cc.  (2  fluidrachms). 


Syrupus  Sanguinariee.     N.  F- 

Syrup  of  Sanguinaria 

[Syrup  of  Bloodroot] 

The  formula  for  this  syrup  does  not  differ 
from  that  of  the  2d  od.  N.  F.  It  is  made  from 
powdered  sanguinaria,  acetic  acid,  sugar  and 
water.      Used  as  an  expectorant. 

Arirage  dose  :  2  Cc.  (30  minims). 


1342 


THE  NATIONAL   FORMULARY 


S>Tapus  SennsE  Aromaticus.     N.  F. 

AnoMATir  Syrip  of  Senna 

The  formula  for  this  syrup  does  not  differ 
from  that  of  the  2d  ed.  N.  F.,  except  a  slight 
increase  in  the  quantity  of  sugar.  It  is  made 
from  fluidextract  of  senna,  with  jalap,  rhu- 
barb, cinnamon,  cloves,  nutmeg,  oil  of  lemon, 
sugar,  and  diluted  alcohol.  About  7J  grains 
of  deodorized  senna,  3  grains  of  jalap,  and  1 
grain  of  rhubarb  are  contained  in  1  fluidrachm 
of  finished  .syrup.     Used  as  a  purgative. 

Average  do9c :  8  Cc.  (2  fluidrachms). 


Syrupus  Senns  Compositus.    N.  F. 

CoMI'or.M)    Svuip    OF    Skxna 

The  formula  for  this  syrup  does  not  differ 
from  that  of  the  2d  ed.  N.  F.,  except  that  the 
quantity  of  alcohol  is  slightlj'  increased.  It  i.* 
made  from  the  fluidextracts  of  senna,  rhubarb 
and  frangula,  oil  of  gaultheria,  alcohol  and 
syrup.  About  8  grains  of  senna  and  2  grains 
each  of  rhubarb  and  frangula  arc  represented 
in  1  fluidrachm  of  the  finished  syrup.  Used  as 
a  purgative. 

Avcratjie  dose:     8  Cc.  (2  fluidrachms). 


Syrupus  Sodii  Hypophosphitis.    N.  F. 

Syrup  of  Sodiitm  Hypophosphite 

The  formula  for  this  syrup  does  not  differ 
from  that  of  the  2d  ed.  N.  F.,  except  that  hypo- 
phosphorous  acid  replaces  citric  acid.  It  is 
made  from  sodium  hypophosphite,  hypophos- 
phorous  Jicid,  sugar  and  water.  Two  grains  of 
sodium  hypophosphite  are  represented  by  1 
fluidrachm  of  finished  syrup.  Used  as  an 
alterative. 

Average  dose:    4  Cc.  (1  fluidrachm). 

Syrupus  Stillingiae  Compositus.     N.  F. 

CoMPorND  Syrup  of  Stillingia 

The  formula  for  this  syrup  does  not  differ 
from  that  of  the  2d  ed.  N.  F.,  except  a  slight 
increase  in  the  quantity  of  sugar.  It  is  made 
from  compound  fluidextract  of  stiilingia,  puri- 
fied talc,  sugar  and  water.  About  1,5  minims 
of  compouncl  fluidextract  of  stiilingia  arc  rep- 
resented by  1  fluidrachm  of  the  finished  syrup. 
Used  as  an  alterative. 

Aicratjc  done:     4  Cc.  (1  fluidrachm). 

Tinctura  Aconiti,  Fleming.     N.  F. 

Flkming's  Tinctihr  of  Aconitk 

The  formula  for  this  tincture  does  not  diflcr 
from  that  of  the  2d  ed.  X.  F.  Made  fn.in 
acfmitc  root  and  alcohol.  This  is  a  preparation 
which  should  no  longer  be  prescribed  or  dis- 
pense<l,  as  it  will  be  liKely  to  produce  confusion 
and  possibly  serious  cousin) nonces.  It  is  7  times 
stronger  than  the  official  tincture  of  aconite, 
.'seventy  grammes  of  aconite  root  arc  repre- 
sented in  100  Oc.  of  finished  tincture.  It  is  a 
heart  sedative. 

Artrngr  dnff  :  0.06  Cc.  (1  minim). 


Tinctura  Amara.     N.  F. 

Bitter  Tincture 

[Stomachic  Tincture,  Bitter  Stomachic  Drops, 
Stomach  Drops] 

The  formula  for  this  tincture  was  very 
slightly  changed  in  the  -Vi  ed.  N.  F.,  the  quan- 
tities of  orange  berries  and  zedoary  being  in- 
creased. It  is  made  from  gentian,  centaury 
herb,  bitter  orange  peel,  orange  berries,  zedo- 
ary root,  alcohol  and  water.  It  is  a  bitter 
tonic. 

Average  dose  :    2  Cc.  (30  minims). 


Tinctura  Antacrida.     N.  F. 

Antacrid  Tincture 

[Dysmenorrhcea  Mixture,  Fenner's  Guaiac 
Mixture] 

The  quantities  of  guaiac,  Canada  turpentine 
and  oil  of  sassafras  were  slightlj'  increased  in 
the  .3d  ed.  N.  F.  in  this  tincture.  It  is  made 
from  corrosive  mercuric  chloride,  guaiac,  Can- 
ada turpentine,  oil  of  sassafr.as  and  alcohol. 
About  ^  grain  of  corrosive  mercuric  chloride  is 
contained  in  1  fluidrachm  of  finished  tincture. 
Used  in  dysmenorrhcea. 

Average  dose:    1  Cc.  (15  minims). 


Tinctura  Antiperiodica.    N.  F. 

Antiperiodic  Tincture 
[■'  Warburg's  Tincture"] 

The  formula  for  this  tincture  has  been  con- 
siderably changed,  prepared  chalk,  opium, 
black  pepper,  cinnamon  and  ginger  having 
been  a<ldeil  in  the  3d  ed.  N.  F.,  to  tfic  long  list 
of  other  ingredients.  The  proportions  have  also 
been  slightly  changed.  It  is  made  from  rhu- 
barb, angelica  seeil,  elecampane,  saffron,  fen- 
nel, prepared  chalk,  gentian,  zedoary,  cubeb, 
myrrh,  camphor,  white  agaric,  opium,  black 
pepper,  cinnamon,  ginger,  quinine  sulphate, 
alcohol  and  distilled  water.  About  9  gr.  of 
quinine  sulphate  are  contained  in  1  fl.  oz.  of 
finished  tincture. 

The  above  tincture  without  aloes  is  intended 
to  bo  used  as  a  stock  tincture,  Warburg's  tinc- 
ture with  aloes  being  made  by  adding  8  grains 
of  extract  of  aloes  to  each  fluidounce  of  War- 
burg's tincture.  For  prescription  and  di.spcns- 
ing  purposes,  Warburg's  tincture  with  aloes  is 
to  be  dis])ensed  when  Warburg's  tincture,  with- 
out specification,  is  ordered. 

/hiHiii/r. — The  closage  of  Warburg's  Tincture 
depends  on  the  kind  \ised — whether  with  nloes 
or  without — and  the  inten<led  purjiose,  and 
varies  from  4  Cc.  (1  fluidrachm)  to  Ifi  (^'c.  (4 
fluiilrachuis).  The  larger  quantity  is  given 
when  l>r.  Warburg's  original  directions  are 
followed  for  administering  the  remedy  in  re- 
mittent fevers,  which  were  as  follows:  "  One- 
half  ounce  to  bo  given  alone  without  dilution, 
after  the  bowels  have  been  evacuated  bv  any 
convenient  purgative,  all  drink  being  with- 
held. After  throe  hours,  another  half  ounce  is 
to  bo  given."     It  is  an  antiperiodic. 
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Tinctura  Aromatica.    N.  F. 

Aromatic  Tincti'he 

The  formula  for  this  tincture  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  is  made  from 
cinnamon,  ginger,  galangal,  cloves,  cardamom, 
alcohol  and  water.  Used  as  a  stimulant  and 
aromatic. 

Average  Dose  :    2  Cc.  (30  minims). 

Tinctura  Capsici  et  Myrrhas.    N.  F. 

Tincture  of  Capsicum  and  Myruii 
[Hot  Drops] 
The  formula  for  this  tincture  does  not  differ 
from  that  of  the  2d  ed.  N.  F.     It  is  made  from 
capsicum,  myrrh,  alcohol  and  water.     It  is  a 
powerful  stimulant  and  carminative. 
Average  dose  :    2  Cc.  (30  minims). 

Tinctura  Cinclions  Detannata.    N.  F. 

Deta.vnated  Tincture  of  Cinchona 

The  formula  for  this  tincture  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  is  made  from 
fluidextract  of  cinchona,  alcohol,  solution  of 
ferric  sulphate,  ammonia  water,  water  and 
diluted  alcohol.  It  is  to  be  used  in  place  of 
the  official  tincture  of  cinchona  when  iron 
preparations  are  directed. 

Average  dose  :    4  Cc.  (1  fluidrachm). 

Tinctura  Goto.    ^.  F. 

Tincture  of  Goto 

The  formula  for  this  tincture  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  is  made  from 
eoto  bark  and  alcohol.     Used  as  an  astringent. 

Average  dose:    4  Cc.  (1  fluidrachm). 

Tinctura  Cresoli  Saponata.    N.  F. 

Saponated  Tincture  ok  Cre.sol 

This  is  a  new  tincture  made  from  35  per  cent, 
of  cresol  and  45  per  cent,  of  soft  soap  with 
alcohol.     Used  as  an  antiseptic. 

Tinctura  Ferri  Cliloridi  /Etlierea.    N.  F. 

Ethereal  Tincture  op  Ferric  Chloride 

[Bestucheff's  Tincture,  Lamotte's  Drops] 

The  formula  for  this  tincture  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  is  made  from 
solution  of  ferric  chloride,  ether  and  alcohol. 
It  should  be  remembered  that  the  official  solu- 
tion of  ferric  chloride  has  been  reduced  in 
strength.  About  i  grain  of  metallic  iron  is  rep- 
resented in  1  fluidrachm  of  finished  tincture. 
Used  aa  a  chalybeate. 

Aferagt  dust :    4  Cc.  (1  fluidrachm). 

Tinctura  Ferri  Citro-Chloridi.    N.  F. 

Tincture  of  Citro-Chloride  of  Iron 

[Tasteless  Tincture  of  Ferric  Chloride,  Taste- 
less Tincture  of  Iron] 

The  proportions  of  solution  of  ferric  chloride 
and  sodium  citrate  have  been  changed  to  con- 
form to  the  alteration  in  strength  of  the  otficiiil 
solution  of  ferric  chloride.     About  7i  grains  of 


dry  ferric  chloride  are  represented  in  1  flui- 
drachm of  finished  tincture.  Used  as  a  chaly- 
beate. 

Average  dose:    0.65  Cc.  (10  minims). 

Tinctura  Ferri  Pomata.    N.  F. 

Tincture  of  Ferrated  Extract  op  Apples 

[Tinctura  Ferri  Malatis  Crudi,  Tincture  of 
Crude  Malate  of  Iron] 

The  formula  for  this  tincture  docs  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  is  made  from 
ferrated  extract  of  apples,  alcohol  and  cinna- 
mon water.  About  1-8  grain  of  metallic  iron 
is  represented  in  1  fluidrachm  of  finished  tinc- 
ture.    Used  as  a  chalybeate. 

Average  dose:    4  Cc.  (1  fluidrachm). 

Tinctura  Quaiaci  Composita.    N.  F. 

Compound   Tincture  of  Guaiac 
[Dewees' Tincture  of  Guaiac] 

The  formula  for  this  tincture  does  not  differ 
from  that  of  the  2d  ed.  N.  F.,  except  a  slight 
increase  in  the  quantities  of  pimenta  and  pum- 
ice. It  is  made  from  guaiac,  potassium  car- 
bonate, pimenta,  pumice,  alcohol,  water  and 
diluted  alcohol.  About  7J  grains  of  guaiac  are 
represented  in  1  fluidrachm  of  finished  tinc- 
ture. Used  for  rheumatism,  and  as  an  em- 
menagogue. 

Average  dose:    4  Cc.  (1  fluidrachm). 

Tinctura  lodi,  Cliurcliili.     N.  F. 

Churchili/s  Tincture  of  Iodine 

The  formula  for  this  tincture  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  is  made  from 
iodine,  potassium  iodide,  water  and  alcohol. 
About  16.5  per  cent,  of  iodine  and  3.."^  percent, 
of  potassium  iodide  are  represented  in  the 
finished  tincture.  Used  as  a  discutient  and 
counter-irritant. 

Tinctura  lodi  Decolorata.    N.  F. 

Decolorized  Tincture  of  Iodine 

The  formula  for  this  tincture  does  not  ditter 
from  that  of  the  2d  ed.  N.  F.  It  is  made  from 
iodine,  sodium  thiosulphate,  water,  stronger 
ammonia  water  and  alcohol.  Used  as  a  dis- 
cutient. 

Tinctura  Jalapae.     N.  F. 

Tincture  of  Jalap. 

The  formula  for  this  tincture  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  contains  20  per 
cent,  of  jalap,  with  alcohol  and  water.  Used 
as  a  cathartic. 

Average  dtise :    4  Cc.  (1  fluidrachm). 

Tinctura  Japaloe  Composita.     N.  F. 

Compound  Tincture  of  Jalap 

The  formula  for  this  tincture  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  is  made  from 
12.5  per  cent,  of  jalap  and  3.2  per  cent,  of 
scauimony,  with  alcohol  and  water.  Used  as  a 
purgative. 

Average  dose  :    4  Cc.  (1   fluidrachm). 
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Tinctura  Kino  Composita.     N.  F. 

Compound  Tincture  of  Kino 

The  quantity  of  tincture  of  kino  has  been 
doubled  to  conform  to  the  reduced  strength  of 
the  oflBcial  tincture  of  kino ;  the  quantity  of 
cochineal  has  been  slightly  decreased.  The 
tincture  is  matle  from  the  tinctures  of  kino  and 
opium,  spirit  of  camphor,  oil  of  cloves,  cochi- 
neal, aromatic  spirit  of  ammonia  and  diluted 
alcohol.  About  J  grain  each  of  kino  and  pow- 
dered opium  are  contained  in  1  fluidrachm  of 
finished  tincture.  Used  as  an  astringent  and 
anodyne. 

Average  dose:    4  Cc.  (1  fluidrachm). 

Tinctura  Papaveris.    N.  F. 

Tincture  or  Poppy 

The  formula  for  this  tincture  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  is  made  from 
poppy  capsules,  glycerin,  alcohol  and  water. 
About  30  grains  of  poppy  capsules,  freed  from 
seeds,  are  represented  in  1  fluidrachm  of  fin- 
ished tincture.    Used  as  a  sedative. 

Average  dose:    2  Cc.  (30  minims). 

Tinctura  Pectoralis.    N.  F. 

Pectoral  Tincture 

[Guttie  Pectorales,  Pectoral  Drops,  Bateman's 
Pectoral  Drops] 

The  formula  for  this  tincture  does  not  differ 
materially  from  that  of  the  2d  ed.  N.  F.  It  is 
made  from  tincture  of  opium,  compound  tinc- 
ture of  garabir,  spirit  of  camphor,  oil  of  anise, 
caramel  and  diluted  alcohol.  About  2.5  minims 
of  tincture  of  opium  are  represented  in  1  flui- 
drachm of  finished  tincture.  Used  as  an  expec- 
torant. 

Average  dose  :  Infants,  0.65  Cc.  (10  minims). 

Tinctura  Persionis.    N.  F. 

Tincture  of  Cudbear 

The  formula  for  this  tincture  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  is  made  from 
cudbear,  alcohol  and  water.  Used  as  a  bright 
red  coloring  agent. 

Tinctura  Persionis  Composita.     N.  F. 

CoMi'oiNO  Ti.ncti:he  (JK  Ci  i>bkar 

The  formula  for  this  tincture  does  not  differ 
from  that  of  the  2d  ed.  N.  F.,  except  that  the 
quantity  of  cudbear  wius  slightly  reduced.  It  is 
made  from  cudbear,  caramel,  alcohol  and  water. 
Used  as  a  brownish-red  coloring  agent. 

Tinctura  Pimpinellee.     N.  F. 

TlNITIUK  OK    PlMPlNKI.I.A 

The  formula  for  this  tincture  does  not  differ 
from  that  of  the  2il  wl.  X.  V.  It  contains  lfi.5 
percent,  of  pitnjiiticlla,  with  alcohol  and  water. 
Used  BB  a  diuretic  mid  tonic. 

Arerngo  done  :   4('e.  (1  fluidrachm). 


Tinctura  Rhei  Aquosa.    N.  F. 

Aqueous  Tincture  of  Rhubarb 

The  formula  for  this  tincture  was  very 
slightly  changed  in  the  3d  ed.  N.  F.  It  is  made 
from  rhubarb,  sodium  borate,  potassium  carbon- 
ate, cinnamon  water,  alcohol  and  water.  About 
5^  grains  of  rhubarb  are  represented  in  1  flui- 
drachm of  finished  tincture.  Used  as  a  cathartic. 

Average  dose:    4  Cc.  (1  fluidrachm). 

Tinctura  Rliei  et  Qentianae.     N.  F. 

Tincture  of  Rhubarb  and  Gentian 

The  formula  for  this  tincture  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  is  made  from 
rhubarb,  gentian  and  diluted  alcohol.  About 
4  grains  of  rhubarb  and  1  grain  of  gentian  are 
represented  by  1  fluidrachm  of  finished  tinc- 
ture.   Used  as  a  tonic  and  la.xative. 

Average  dose  :    4  Cc.  (1  fluidrachm). 

Tinctura  Rliei  Vinosa.     N.  F. 

Vinous  Tincture  of  Rhubarb 

The  formula  for  this  tincture  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  is  made  from 
the  fluidextracts  of  rhubarb  and  bitter  orange 
peel,  tincture  of  cardamom,  sugar  and  sherry 
wine.    Used  as  a  laxative  and  stomachic. 

Average  dose:    4  Cc.  (1  fluidrachm). 

Tinctura  Saponis  Viridis  Composita.    N.  F. 

Compound  Tincture  of  Green  Soap 

The  formula  for  this  tincture  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  is  made  from 
soft  soap,  oil  of  cade  and  alcohol.  It  is  a  deter- 
gent used  in  skin  diseases. 


Tinctura  Tolutana  iCtlierea.    N.  F. 

Ethereal  Tincture  of  Tolu 

This  is  a  new  preparation  in  the  3d  ed.  N.  F. 
It  contains  I (!..')  per  cent,  of  balsam  of  tolu  in 
alcohol  and  ether.     It  is  used  for  coating  pills. 


Tinctura  Tolutana  Solubilis.    N.  F. 

Soi.nn.E  Tincture  ok  Tolu 

The  formula  for  this  tincture  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  is  made  from 
balsam  of  tolu,  magnesium  carbonate,  glycerin, 
water  and  alcohol.  Used  for  producing  a  trans- 
parent mixture  with  water  or  syrup. 

Axerage  dose:    2  Cc.  (30  minims). 

Tinctura  Vanillini  Composita.     N.  F. 

("oMii)UNn  Tincture  ()f  Vanillin 
[Compound  Essence  of  Vanillin] 

The  formula  for  this  tincture  does  not  differ 
from  that  of  the  3cl  e<l.  N.  F.  It  is  made  from 
vanillin,  cumarin,  alcohol,  glycerin,  syrup, 
compounil  tincture  of  cudbear  and  water.  U80<1 
for  flavoring. 
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TInctura  Viburni  Opnll  Composita.    N.  F. 

Compound  Tinctuue  of  Vibiuni'm 

The  formula  for  this  tincture  docs  not  dilTer 
from  that  of  the  2d  ed.  N.  F.  It  is  made  from 
viburnum  opulus,  dioscorca,  scullcap,  cloves, 
cinnamon,  glycerin,  alcohol  and  water.  Used' 
as  an  antispasmodic. 

Average  dose  :    4  Cc.  (1  fluidrachm). 

Tinctura  Zedoarise  Amara.    N.  F. 

Bitter  Tinctukk  of  Zedoauy 
[Compound  Tincture  of  Zedoary] 

The  formula  for  this  tincture  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  About  16  grains 
of  zedoary,  7.5  grains  of  aloes,  3.75  grains  each 
of  rhubarb,  gentian,  white  agaric  and  saffron, 
with  glycerin,  alcohol  and  water,  are  contained 
in  1  fluidrachm  of  finished  tincture.  It  is  used 
as  a  tonic  and  laxative. 

Average  done  :    4  Cc.  (1  fluidrachm). 

Tincturs  >Ethereae.    N.  F. 

Ethereal  Tinctures 

In  the  general  formula  for  ethereal  tinctures 
the  quantity  of  drug  has  been  reduced  from 
12.5  percent,  to  10  per  cent. 

Unguenta  Extensa.    N.  F. 

"Salve  Mulls" 

[Steatina,  Steatins] 

These  are  new  preparations  for  external  use 
introduced  into  the  3d  ed.  N.  F.,  consisting  of 
mulls  or  gauze  upon  which  certain  ointments 
are  spread  uniformly.  The  following  ointments 
are  used  : 

1.  Urtguenttim  Zitici  Extensum,  10  per  cent. 
Zinc  Salve  Mull  {10 per  cent.). — This  contains 
10  per  cent,  of  zinc  oxide,  with  benzoinated 
suet  and  benzoinated  lard. 

2.  Uiiguenlum  Snlicylntnm  Extensum,  10  per 
cent. — Salicylic  Acid  Sulve  Mull  {10  Jier  eeut. ). 
This  contains  10  per  cent,  of  salicylic  acid  with 
benzoinated  suet  and  benzoinated  lard. 

3.  Unguentuni  Hydrargyri  Chloridi  Corro- 
sivi  Extensum,  0.2  per.  cent. — Corrosive  Mer- 
curic Chloride  Salve  Mull  {0.2  per  cent.). — 
This  contains  0.2  per  cent,  of  corrosive  mer- 
curic chloride  with  alcohol,  benzoinated  suet 
and  benzoinated  lard. 

4.  Unguentuni  Creosoti  Salicylatum  Exten- 
sum, 20  :  10 per  cent. — Creosote-Salicylic  Acid 
Salve  Mull  {20:10  per  cent.). — This  contains 
20  per  cent,  of  creosote,  10  per  cent,  of  salicylic 
acid,  with  yellow  wax  and  benzoinated  suet. 

Unguentum  Calaminae.     N.  F. 

Calamine  Ointment 

[Unguentum  Zinci  Carbonatis  (Impuri),  I'n- 
guentum  Calaminare,  Turner's  Cerato] 

The  formula  for  this  ointment  does  not  differ 
from  that  of  the  2d  ed.  N.  F.,  except  in  the 
substitution  of  parts  for  grammes.  It  contains 
I  part  of  calamine,  with  five  parts  of  ointment. 
Used  as  an  antiseptic. 


Unguentum  Camphorse.    N.  F. 

Cami-iior  Ointment 

[Unguentum  Camphoratum] 

The  formula  for  this  ointment  docs  not  differ 
from  that  of  the  2d  ed.  N.  F.,  except  in  the 
substitution  of  parts  for  grammes.  It  contains 
22  per  cent,  of  camphor,  with  white  wax  and 
lard.     Used  as  an  anodyne. 

Unguentum  Fuscum.    N.  F. 

Brown  Ointment 

[Unguentum  Matris,  Mother's  Salve] 

The  formula  for  this  ointment  does  not  differ 
from  that  of  the  2d  ed.  N.  F.,  except  in  the 
substitution  of  parts  for  grammes.  It  contains 
50  per  cent,  of  camphorated  brown  plaster, 
with  olive  oil  and  suet.     Used  as  a  discutient. 

Unguentum  Picis  Compositum.    N.  F. 

Compound  Tar  Ointment 

The  formula  for  this  ointment  differs  very 
little  from  that  of  the  2d  ed.  N.  F.,  except  in 
the  substitution  of  parts  for  grammes.  It  is 
made  from  the  oil  of  tar,  tincture  of  benzoin, 
zinc  oxide,  yellow  wax,  lard  and  cotton  seed 
oil.  It  is  used  against  parasites  and  in  skin 
diseases. 

Unguentum  Resorcini  Compositum.    N.  F. 

Compound  Resorcin  Ointment 
["Soothing  Ointment"] 

This  is  a  new  preparation  in  the  3d  cd.  X.  F. 
It  contains  6  per  cent,  each  of  resorcinol,  zinc 
oxide  and  bismuth  subnitrate,  12  per  cent,  of 
oil  of  cade,  with  paraffin,  petrolatum  and 
hydrous  wool  fat.  It  is  used  as  an  antiseptic 
and  astringent  in  skin  diseases. 

Unguentum  Sulphuris  Compositum.  N.  P. 

Compound  Sulphur  Ointment 

[Wilkinson's  Ointment,  Ilebra's  Itch  Oint- 
ment] 
The  formula  for  this  ointment  does  not  differ 
from  that  of  the  2d  ed.  N.  F.,  except  in  the 
substitution  of  parts  for  grammes.  It  contains 
10  per  cent,  of  precipitated  calcium  carbonate, 
15  per  cent,  of  sublimed  sulphur,  15  per  cent, 
of  oil  of  cade,  with  soft  soap  and  lard.  Used  in 
the  treatment  of  itch. 

Vinum  Aurantil.    N.  F. 

Wine  of  Orange 

The  formula  for  this  wino  docs  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  is  made  from 
oil  of  bitter  orange,  alcohol,  purified  talc  and 
sherry  wine.     Us«3d  as  a  flavor. 

Vinum  Aurantii  Compositum.    N.  F. 

Compound  Wine  of  Orange 

[Elixir  Aurantiorum  Compo.situm,  Compound 
Elixir  of  Orange] 

The  formula  for  this  wino  was  very  slightly 
changed  in  the  3d  ed.  N.  F.     The  quantities  of 


85 


1346 


THE  NATIONAL  FORMULARLY 


cinnamon  and  gentian  were  increased.  It  is 
made  from  bitter  orange  peel,  absinthium,  men- 
yanthes  leaves,  cascarilla,  cinnamon,  gentian, 
potassium  carbonate  and  sherry  wine.  Used  as 
a  tonic. 

Average  dose  :     4  Co.   (1  fluidrachm). 

Vinuni  Carnis.    N.  F. 

Wink  of  Beef 
["  Beef  and  Wine"] 

The  quantity  of  extract  of  beef  has  been 
slightly  reduced  in  the  3d  ed.  N.  F.  and  the 
quantity  of  hot  water  slightly  increased. 
Syrup,  alcohol  and  compound  spirit  of  orange 
have  been  added,  which,  with  sherry  wine,  com- 
pletes the  list  of  ingredients.  Two  grains  of 
e.xtract  of  beef  are  represented  in  1  tluidrachm 
of  the  finished  wine,    llsed  as  a  nutrient  tonic. 

Average  done  :    S  Cc.  (2  tiuidrachms). 

Vinum  Carnis  et  Ferri.    N.  F. 

Wine  of  Beef  and  Iron 
["  Beef,  Wine  and  Iron"] 

Compound  spirit  of  orange,  alcohol  and  syrup 
have  been  added  to  the  formula  for  this  wine, 
and  there  has  also  been  a  slight  decrease  in 
strength.  Two  grains  of  e.xtract  of  beef,  and  2 
minims  of  tincture  of  citro-chloride  of  iron  are 
represented  in  1  fluidrachm  of  the  finished 
wine.     Used  as  a  nutrient  and  tonic. 

Aoerage  done:     8  Cc.  (2  fluidrachms). 

Vinum   Carnis,  Ferri  et  Cinchons.    N.  F. 

Wine  of  Beef,  Iron  and  Cinchona 
["  Beef,  W^ine,  Iron  and  Cinchona"] 

The  formula  for  this  wine  has  been  changed. 
It  is  now  made  from  quinine  sulphate,  cinchoni- 
dine  sulphate,  citric  acid  and  wine  of  beef,  and 
iron.  Two  grains  of  e.xtract  of  beef,  2  minims 
of  tincture  of  citro-chloride  of  iron,  and  small 
quantities  of  cinchona  alkaloids  are  represented 
in  1  fluidrachm  of  finished  wine.  Used  as  a 
tonic. 

Average  done  :     4  Cc.  (I  fluidrachm). 

Vinum  Cocse  Aromaticum.    N.  F. 

Aromatic  Wine  of  Coca 

[Vinum    Erythroxyli   Aromaticum,    Aromatic 
Wine  of  Erythroxylon] 

The  formula  for  this  wine  does  not  difl'er 
from  that  of  the  2d  ed.  N.  F.  It  is  made  from 
fluidextroct  of  coca,  compound  elixir  of  tar- 
axacum, syruj)  of  coffee,  port  wine,  aromatic 
elixir  and  sherry  wine.  About  .'50  grains  of  coca 
are  represented  in  1  fluidouncc  of  finished  wine. 
Used  us  a  nerve  stimulant. 

Average  dote  :     8  Cc.  (2  fluidrachms). 


Vinum  Fraxini  Americanse.    N.  F. 

Wine  of  WH1T^:  Ash 

The  formula  for  this  wine  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  About  30  grains 
of  white  ash  bark  are  represented  in  1  flui- 
drachm of  the  finished  wine.  Used  as  a  stimu- 
lant and  emmenagogue. 

Average  done:     4  Cc.  (1  fluidrachm), 

Vinum  Pepsini.    N.  F. 

Wine  of  Pepsin 
["  Pepsin  Wine"] 

.The  formula  for  this  wine  was  changed  in  the 
3d  ed.  N.  F.  It  is  now  made  of  glycerite  of 
pepsin,  alcohol  and  sherry  wine.  One  grain  of 
j>epsin  is  represented  in  1  fluidrachm  of  the 
finished  wine.     Used  as  a  digestive. 

Average  done:     8  Cc.  (2  fluidrachms). 

Vinum  Picis.    N.  F. 

Wine  of  Tar 

The  formula  for  this  wine  does  not  differ 
from  that  of  the  2d  ed.  N.  F.  It  is  made  from 
tar,  water,  pumice  and  stronger  white  wine 
(U.  S.  P.  1880).  Used  as  a  stimulant  and  ex- 
pectorant. 

Average  dose:     8  Cc.  (2  fluidrachms). 

Vinum  Pruni  Virginians.     N.  F. 

Wine  of  Wild  Chekky 

The  formula  for  this  wine  does  not  differ 
from  that  of  the  2d  ed.  N.  F.,  except  that  the 
quantity  of  alcohol  was  increased  25  per  cent. 
About  15  grains  of  wild  cherry  are  represented 
in  1  fluidrachm  of  the  finished  wine.  Used  as 
a  tonic  and  pectoral. 

Average  done:     4  Cc.  (1  fluidrachm). 

Vinum  Pruni  Virginianee  Ferratum.    N.  F. 

Fkrrated  Wine  of  Wild  Cherry 

The  formula  for  this  wine  does  not  differ 
from  that  of  the  2d  ed.  N.  F.,  except  that  the 
quantity  of  tincture  of  citro-chloride  of  iron 
was  slightly  decreiu<ed.  About  5  minims  of 
tincture  of  citro-chloride  of  iron  and  133  grains 
of  wild  cherry  are  represented  by  1  fluidrachm 
of  finished  wine.    Used  iu>  a  chalybeate  tonic. 

Average  done  :      1  Cc.  (1  fluidrachm). 

Zinci  Oleo-Stearas.    N.  F. 
Oleo-Stearate  op  Zinc 

This  is  a  new  preparation  in  the  3d  ed.  N.  F. 
It  is  iiiadf  from  '/.inc  acetate,  stearic  acid,  oleio 
acid,  potassium  hydroxi<le,  alcoliol  and  distilled 
water.  It  is  a  white  powder,  used  as  an  anti- 
septic application. 


ANSWERS  TO  PRACTICAL  PROBLEMS   AND   EXERCISES 

(See  page  91) 

[The  answers  to  these  questions  have  been  worked  out  from  the  data  given  in  the  problems  or 
chapters,  but  may  vary  slightly  from  other  results  on  account  of  the  use  of  metric  or  other 
equivalents  not  given  in  this  book,  or  because  in  the  answer  or  in  some  of  the  results  leading 
to  it,  the  decimals  have  not  been  carried  out  far  enough  or  perhaps  too  far.] 

1.  Ans.  700  grains  each  of  powdered  ipecac  and  opium  and  5600  grains  of  pow- 
dered sugar  of  milk.  2.  Ten  percent,  eacli  of  powdered  ipecac  and  opium  and 
80  percent,  of  powderetl  sugar  of  milk.  3.  3195  grains.  4.  3775  grains.  5. 
34  centa.  6.  128.  7.  7(J8().  8.  9600.  9.  1750.  10.  1822.8.  II.  1920.  12. 
48+  (1  pint^7291.2  grains).  13.  41.(30+.  14.  80.  15.  Linseed  oil.  f5ii; 
lime  water,  f^iv.  16.  Six.  17.  Place  4.55  grains  (1  percent,  of  455  grains)  of 
cocaine  hydrochlorate  in  a  graduate,  and  dissolve  it  in  enough  distilled  water  to 
make  a  fluidounce  ;  or,  more  conveniently,  dissolve  5  grains  in  1  fl.  oz.  40  minims 
of  water  and  u.se  1  fl.  oz.  of  the  solution.  18.  Strj'chnine,  2  grains  ;  quinine,  128 
grains  ;  ferric  phosphate,  256  grains.  19.  $1.20.  20.  He  would  lo.se  $1.  21.  7500 
mm.  22.  8.0623  M.  23.  6..30  M.  24.  12.543  M.  25.  12.543  M.  26.  1.001  M. 
27.  Twenty-five  dekameters.  28.  Twenty-five  decimeters.  29.  Yes.  30.  One 
meter  and  twenty  centimeters.  31.  $1.2  is  an  unusual  way  of  expressing  one 
dollar  and  two-tenths  ;  one  dollar  and  two  dimes  is  also  unusual  ;  but  one  dollar 
and  twenty  cents  is  common.  32.  Four  thousand  two  hundred  and  sixty-three 
meters  and  six  hundred  and  seventy-eight  millimeters.  33.  81.396  M.  (Place 
each  row  in  position,  beginning  at  the  right-hand  column,  and  add  in  the  usual 
manner  ;  if  816  cm.  is  to  be  placed,  beginning  with  6  in  the  centimeter  place,  and 
8  would  be  in  the  meter  place,  thus  8.16  ;  732  dm.  would  be  73.2,  while  36  mm. 
would  be  0.036)  — 

•  8.16 

73.2 
0.036 

81.396 

34.  0.015  M.  35.  473.016  M.  36.500.  37.  8.36  sq.  M.  38.  8.3608  sq.  M.  39. 
3.030303  sq.  M.  40.  20.202020  sq.  M.  41.  505.0005  sq.  M.  42.  1,000,000.  43. 
63.063063063  eu.  M.  44.1000.  45.  A  liter.  46.50.  47.  174.625  L.,  or  174  L. 
625  Cc.  48.  Oil  of  juniper,  2  Gm.  ;  oil  of  caraway,  oil  of  fennel,  each  0.20  Gm. ; 
alcohol,  600  Gm. ;  water,  397.60  Gm.  49.  Oil  of  juniper,  14  grains  ;  oil  of  carawav, 
oil  of  fennel,  each  1.4  grains;  alcohol,  4200  grains;  water,  2783.2  grains.  50. 
82.28+.  51.  61.69  ^  fl.  oz.  (7291.2  X  1.387,  the  sp.gr.  of  solution  of  ferric  chlo- 
ride (see  page  93 )  =  10112.894,  the  weight  of  one  pint  of  solution  of  ferric  chloride  ; 
10112.894X37.8^3822.6740832,  the  number  of  grains  of  anhvdrous  salt  in  one 
pint  of  solution  of  ferric  chloride  ;  10  times  this  amount  (10  V(  3822.6740832)  equals 
the  weight  in  grains  of  a  solution  containing  lO  percent,  of  anhydrous  salt,  38226.740 
grains  ;  now  if  the  weight  of  one  pint  of  solution  of  ferric  chloride  be  subtracte<l 
from  it,  the  remainder  must  be  the  number  of  grains  of  water  to  be  added  to  make 
the  whole  10  percent.,  38226.740  —  10112.894  --  28113.846  ;  then  281 13.846  -r-  455.7 
(the  number  of  grains  in  a  fluidounce  of  water)  =61.694-  fl.oz.l.  52.  7.161  + 
fl.  oz.  solution,  8.8.39  f  fl.  oz.  water.  53.  15  percent.  54.  5.5  grains.  55.  377 
grains.  56.  16  minims.  57.  480.  58.  6.30  grains.  59.  604.83+  grains.  60. 
497.6+  grains.  61.  ;!;.  62.  .32.35.47  grains.  63.  25.277  I-  grains.  64.  28.709  1 
grains.  65.  .3059  grains.  66.  4932.32  gniins.  67.  38.53  '  L'rains.  68.  15.6 
minims.  69.  3758.75  +  .  70.  103.78!  minims.  71.  1800.  72.  61.025+  (gal- 
lon ^231  cu.  in.).  73.  0.4731  J^.  74.  283U.87  :  .  75.  946.32  i  76.  2113  4-1 
77.  270.52  f.  78.4.53.59^.  79.1370.17'.  80.  .-!732.50.3S  i  .  81.91.444-.  82. 
189.  83.  1021.2.  83a.  1.0212.  S3h.  1021200  84.  1609..329  i  .  85.  7'^  65  i 
86.  187.2.  87.  5  oz.,  262.5  grains.  88.  20.  89.  3.47  ^  jrrains.  90.  0.324  Gm.. 
5  grains  nearly.  91.  5248  grains.  92.  10  ll)s.  trov.or  8  lbs.  3oz.  287.5  gr.  av.  93. 
30  lbs.  trov,  or  24  lbs.  10  oz.  425  er.  av.  94.  8  llW.  9  nz.  trov  weight  or  7  lbs  3  oz 
87.5gr.av.  95.4.4.  96.4.2.  97.11.45.  98.6.49.  99.  1  4-6.49  -0.154-L.  100. 
4.680  kilogrammes.     101.  625  centimeters.     102.  21.84  kilogrammes.     103.  11.5. 
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104.4.2.  105.  0.960+.  106.  1.476+ chloroform.  107.  1.246  glycerin.  108. 
5S9.58+.  109.36.848.  110.698.41+.  1 1 1.  43.65+ Gm.  112.  0.4731+. 
1^3.  ysV?-     114.  „>j^.     115.  ^5  (01  =  473.11  Cc).     116.  0.845. 

68.25  177.45  210)177.45(0.845 

35.7  32.55  1680 


32.55  210.00  945 

840 
1050 
1050 

117.  400  grains.  118.  16  oz.  av.  Weight  of  bottle  15  oz.  av.  119.  454.21+ 
(01  =  473.11  Cc).  120.  56  lbs.  4  oz.  164.04  gr.  av.  121.  726.74+  (01  = 
473.11  Cc).  122.  11.45+.  123.  7.69+.  124.  9.  125.  10.6+.  126.  5  pints 
phenol  cost  $2.21+,  5  pints  glycerin  cost  $2.08+  ;  the  druggist  therefore 
loses  13+  cents.  127.  1.31.  1560  :  7.8  :  :  262  :  1.31.  128.  0.820  alcohol.  129. 
11220  lbs.  399.360  gr.  av.  (1  cu.  in.  252.509  grains)  =180  cubic  feet;  volume  = 
192  cubic  feet.  130.  11  gallons  3  pints  10.18  H.  oz.,  or  95  lbs.  7  oz.  76.314  gr.  av. 
131.  0.073S+.  132.  0.9372+.  133.  0.8025.  134.  0.25.  135.  15.28  fl.  oz. 
136.  9.3  Cc.  137.  36.456  grains  (see  answer  to  No.  17).  138.  25.56  oz.  av. 
139.  Weight  of  the  bottle,  7436.94  grains  ;  weight  of  the  syrup,  8598.06  grains  ; 
weight  of  the  oil,  5907.06  grains.  140.  Weight  of  the  bottle,  6125  grains  ;  weight 
of  the  water,  70()0  grains.  141.  Weight  of  the  water,  16.5  oz.  av.  ;  weight  of 
acid,  19.14  oz.  av.  ;  sp.gr.  1.16;  hydrochloric  acid.  142.  Lard,  28.57  percent; 
wax,  57.14  percent.;  spermaceti,  14.29  percent.  143.  285.71  Gm.  lard;  571.43 
Gm.  wax  ;  142.86  Gm.  spermaceti.     144.  296+  percent,  profit. 

500  Gm.  ether  =  7716.2  grains 
4  fl.  oz.  water  =  1822.8  grains 
1822.8  X  0.716  =  1305.1,  weight  of  4  fl.  oz.  ether 
7716.2  :  75  :  :  1305.1  :  X  =  12.6+  cents,  cost  of  ether 
50  —  12.6  =  37.4  cents  profit 
12.6  :  100  :  :  37.4  :  X  =  296+ 

145.  0.928  percent  146.  32.47.  147.  6  fl.  oz.  148.  Morphine  sulphate,  0.9 
Gm.  ;  camphor,  19.2  Gm.  ;  glycyrrhiza,  19.8  Gm.  ;  prec.  calc.  phosph.  20.1  Gm. 
149.  $1.56+.  150.  13  oz.  72^  grains  (13.166  oz.).  151.  14  oz.  280  grains  (14.58 
oz.).  152.  8.3328  lbs.  av.  153.  10.126  lbs.  troy.  154.  11.415  lbs.  av.  155. 
0.2286  percent  1 56.  0.0143  percent  157.  1.04i6.  158.0.9600615.  159.7.14 
percent  160.  3998.5+  grains.  161.4.227.  162.  About  3i  by  4^  inches.  163. 
5  inches  ==  12.7  cm.  The  funnel  is  0.7  cm.  or  about  \  inch  too  small.  1 64.  3.3831 
grains.  165.  231.5  grains.  166.  252+ percent  167.  51.54+ percent.  168. 
15.4_|_  cents.  169.  2083+  Cc.  170.  3  fl.  oz.  157  minims.  171.  1358.125  Cc. 
172.  5  percent  173.  12  oz.  av.  salt,  14^  lbs.  water.  174.  27  +  3  =  30  Gm. 
of  total  solution.  3  -j-  30  =  0.10  or  10  i)ercent.  1 75.  437.5  -r-  8  =  54.7  grains  ;  this 
adiled  to  455.7  grains  =  510.4  grains  total  solution  ;  54.7  -=-  510.4  =  0.107+  or  10.7 
percent  176.  480-7-8  =  60  grains  +  455.7  grains  =  515.7  grains  total  solution. 
60  -?-  515.7  =  0.116  or  11.6  percent  1 77.  3.64+  grains.  1 78.  0.333  (im.  1 79. 
6.17+  percent  (480  +  7291.2  =  7771.2;  480-4-7771.2  =  0.0617).  180.  18+1  = 
19  j)art«  tMal.  1 -r- 19  =  0.05263  =  5.26  percent  181.  48.98  percent  7291.2  + 
7000  =  14291.2;  7000-^14291.2  .4898  (.r  48.98  percent.  182.5760  +  7291.2- 
13051.2;  5760-^13051.2  0.4413  or  44.13  percent.  183.  9.1  grains.  184.57.14 
percent  185.  5  Gm.  186,  46.65  (Jm.  187.  93  i  <ents.  188.  Oil  nf  turpentine 
heavier  by  45..57  grains.  189.  $2.34.  190.  63  |  cents  a  gallon.  191 .  173.97  Cc. 
192.  . 39.9"  troy  oz.  193.  22H.<>z.  194.  TJfl.oz.  195.  Ufl.oz.  196.  6  fl.  oz. 
197.  2  fl.  oz.  (actual  mea.'^nre  1.14  fl.oz.).  198.  Salicylic  aci.i,  207  grains  ;  mono- 
hydratefl  sofiium  carbonate,  93  grains.  199.  86.2  (im.  salicylic  acid,  38.7  Gin. 
nioiiobydratcd  sodium  carbonate.     200.  58.9+  cents. 

ALLIOATION 

I.  2  |)art.M  of  7  percent,  and  9  i)arts  of  18  percent  2.  6  parts  of  7  percent,  and 
5  parts  of  18  percent  3.  (>  j.arts  of  7  percent.,  7  parts  of  16  jiercent.,  and  7  parts 
of  18  jiercent.  4.  4  parts  of  7  percent,  2  j)art.s  of  8  percent,  6  parts  of  16  percent., 
7  parts  of  18  percent.,  or  2  parts  of  7  jiercent,  4  parts  of  8  percent.,  7  parts  of  16 
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percent.,  6  parts  of  18  percent.  5.  7  parts  of  9  jjercent.,  5  parts  each  of  15,  16, 
and  18  percent.  6.  4  parta  (jf  7  percent.,  4  parts  of  8  percent.,  4  parts  of  9 
percent.,  4  parts  of  11  percent.,  and  13  parts  of  16  percent. 


1 

1 

(■ 

-^1 

7 

8 

9 

1 

11 

16 

1 

4 

4 

4 

4 

5 
4 
3 

1 

13 


7.       7  parts  of  77  percent. 
7  parts  of  83  percent. 
10  parts  of  92  percent. 
24 


539 

581 

_920 

24)2040 

85 


85 


1 

77 

83 

1 

1 
92 

1 

7 

7 

2 

8 

10 


8.  10  oz.  9.  184  parts  of  glycerin  and  246  parts  of  alcohol.  1 0.  36  parts  of 
glycerin  and  125  parts  of  diluted  alcohol.  11.  58.82  ounces  of  94  percent,  and 
41.18  ounces  of  60  percent.  12.  148.7  Cc.  of  alcohol,  77.3  Cc.  of  glycerin,  and  24 
Cc.  of  syrup.  1 3.  26  pints  of  0.820,  3  pints  each  of  sp.  gr.  0.935  and  sp.  gr.  0.865. 
14.  12 J  troy  ounces. 


12 

13 

4  :5  :  :  10  :  12i    10  X  17  =  170 

1 
8 

5 
15.  160  grains. 

17 
4 

12^  X  8  =  100 
22J      270 
270  -T-  22J  =  12  percent. 

16.  685^  grains. 

12 
3 

85 

16 
1             3  :  480  :  :  1  :  160 

75 

92 

7  10  7  :  480  :  :  10  :  685f 

1 7.  72.16  oz.av.  (7291.2  X  2  X  0.816  =  11899.238  grains  m  a  quart  of  U.  S.  P.  alcohol ; 
and  11899.238  X  0.923  =  10982.997  grains  of  absolute  alcohol  (92.3  percent,  absolute 
alcohol  in  U.  S.  P.  alcohol). 

35  parts  of  alcohol  (92.3  percent.)  require  57.3  parts  of  water 
35  to  make  the  mixture  35  percent.  ;  then  as  35  :  57.3  :  :  11899.238  : 

19680.466  and  19680.466  +  11899.238  -=-  437.5  ^  72.16  oz.  av. 


92.3 


18. 


35     57.3 
12.4  oz. 


14 


101        161 


2J         3| 


2J:9::3t  :12.4 


19.  24  oz. 


14 


10.4 


15.5 


1.5 


3.6 


1.5  :  10 


4  oz.  10  percent.  =  40 

5  oz.  1 1  percent.  ^^55 
9  95 

95  -^  9  =  10|  percent. 

3  oz.  9  percent.  --  27 

3i  oz.  10  percent.  ^^  35 

3l  oz.  12  percent.  =  42 

10  104 

104 -=-10   10.4  jx-nviit. 


:  :  3.6  :  24 

percent.,  1920  grains  11  percent.,  1280  grain.s  16  percent,  and  320 
21.  18.5  parts  to  every  32.3  parts.    22.  5  oz.  362 -|-  grains, 
grains  :  2550  grains. 


20.  1280  grains  o 

grains  18  percent,     ^t.   lo.o  pans  i 

50.8  :  18.5  :  :  7000  grains  :  2550  grains. 
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23.  6  s  192  grains. 

For  one  part  of  16  percent,  he  must  use  4  parts  of  13J  per- 
14  cent.,  or  i  of  the  whole  amount  of  13i  percent.    |  of  8  oz.  = 

1  6  oz.  192  grains. 


16         13 


24.  2                                              1|    oz.  =  900  grains 
I  n                                          j*g  oz.  =  192  grains 

^•^  '^i  or  in  the  proportion  of  75  to  16. 

1|  .4 

25.  20  parts  of  \ltha  of  1  percent,  and  17  parts  of  3]  percent.  26.  23  parts  of 
1.235  percent,  and  51  parts  of  2.345  percent.  27.  11  parts  of  1.676  percent,  and  3 
parts  of  3.188  percent.  28.  43  parts  of  0.840  percent.,  43  parts  of  1.848  percent., 
and  82  parts  of  2.688  percent.  29.  19  oz.  256|  grains.  If  43  parts  are  equal  to  5 
oz.,  then  bv  proportion  82  parts  are  equal  to  19  oz.  256f  grains.  30.  5  oz.  of  0.840 
percent.,  11.7905  oz.  of  2.688  percent,  and  15.2095  oz.  of  1.848  percent  31.  43.2 
oz.  of  solution,  22  oz.  of  water.  32.  2  pints  8  fl.  oz.  353  min.  33.  16  fl.  oz.  of 
1.412,  20  fl.  oz.  of  1.448.  34.  57.6  fl.  oz.  water.  35.  20*  oz.  28  :  18  :  :  32  :  204. 
If  in  28  oz.  there  are  18  oz.  water,  then  32  oz.  will  require  20^  oz.     36.  11.5+  fl.  oz. 

81 

-1  13.9:5:  :  32: 11.5 


94.9  76 


5  13.9 

37.  80  fl.  oz.  76.8  min.  38.  3  parts  of  1.03  percent.,  7  parts  of  1.10  percent., 
15  parts  of  1.32  percent.,  and  22  parts  of  1.28  percent.  39.  63.8  Gm.  of  1.03  per- 
cent, 148.9  Gm.  of  1.10  percent.,  319.2  Gm.  of  1.32  percent.,  and  468.1  Gm.  of  1.28 
percent  40.  1506.4  Gm.  41.  832.5  Gm.  42.  115.35  Gm.  43.  80  Cc.  44. 
2.77+  pints.  45.  3.08+  pints.  46.  7.14  Gm.  47.  349.2  Gm.  48.  21.5+  fl. 
oz.     49.  1088.6+  Gm.     50.  84  parta  of  3.52  to  48  parta  of  4.84. 


GLOSSARY 


UNCOMMON  NAMES,  TERMS,  OR  SUBSTANCES 


A. 


Acetum  Acerrimum.    Concentrated  ace- 
tic acid. 

Bezoardicum.     Aromatic  vinegar. 

Saturni.  Solution  of  lead  subace- 
tate. 

Theriacale.    Aromatic  vinegar. 
Acetylphenylamine.   Acetanilid,  U.  S.  P. 
Acid,  Anticyclic.     Mixture  of  antipyrin 
and  salicylic  acid. 

Boroboracic  (Acid  Boroboric). 
Mixture  of  equal  parts  of  burax 
and  boric  acid. 

Borussic.     Prussic.     Hydrocyanic. 

Carbazotic  (Picronitric  acid).  Picric 
acid. 

Coalic.  Obtained  by  treating  coal 
with  34  per  cent,  nitric  acid. 

Cresylic.     Cresol. 

Nancic.     Lactic  acid. 

Phenic.     Carbolic  acid. 

Sozoiodolic.  DiiodoparaphenolsuU 
phonic  acid.     (Antiseptic.) 

Sozolic.  Orthophenolsulphonic  acid. 

Sulphhydric.  Hydrogen  sulphide. 
Sulphuretted  hydrogen.  Hydro- 
sulphuric  acid. 

Thiolinic.  Sulphurated  and  sulpho- 
natcd  linseed  oil. 

Tumenolsulphonic.  Obtained  by 
treating  the  distillate  of  a  mineral 
oil  with  sulphuric  acid. 
Acidum  Asepticum  (A«idum  Aseptini- 
cuni).  Mixture  of  solution  of  hy- 
drogen peroxide  with  boric  and 
salicylic  acids. 

Chloronitrosum.  Nitrohydrochloric 
acid. 

Coeruleum  (Blue  acid).  Hydrocy- 
anic acid. 

Muriaticum  Oxygenatum.  Chlo- 
rine. 

Nitrico-Nitrosutn.  Fuming  nitric 
acid. 

Ossium.     (ilacial  phosphoric  acid. 

Scytodepsicum.     Tannic  acid. 
Actina.     ('oiitains  menthol,  oil  of  mus- 
tard, and  etiuT. 


Adeps  Anserinus.     Goose-grease. 
Gadi.     Cod-liver  oil. 
Lanse.     Lanolin  (purified  wool-fat). 
Ovillus.     Mutton-suet. 
Adipatum.     Substitute  for  lard;  a  mix- 
ture of  lanolin,  vaselin,  and  ceresin. 
Adragante.     Tragacanth. 
Aer  Fixus.     Carbonic  acid  gas. 
Aerosus  Lapis.     Lapis  calaminaris. 
Aerozol.    Ozonized  volatile  oils.    (Ozone 

Co.,  New  York.) 
iErugo.     Crude  copper  acetate. 
lEs.     Copper. 
JE.S  Aratum.     Copperas. 
.flEther  Vegetabilis.     Acetic  ether, 
.^theroleum.     A'olatile  (essential)  oil. 
^thiops  Antimonialis.     Chiefly  a  mix- 
ture of  black  antimony  and  mer- 
cury. 
Martialis.      A    black    iron    oxide ; 
formed    by    keeping    iron    filings 
covered  with  water  for  a  long  time. 
Mineralis.     Mixture  of  mercury  and 

sulphur. 
per  se.     Mercury  oxide. 
Vegetabilis.     Charcoal  of  sea-weed. 
Affium.   Extract  of  poppy-heads  (opium). 
Agathin.     Salicylalphamethylphenylhy- 

drazone.     (Anodyne.) 
Agnine.      Lanolin    without    the    water. 

(Metcalf  &  Co.,  Boston.) 

Agopyrin.     Said  to  be  a  mixture  of  sali- 

pyrin,   ammonium    chloride,   and   cin- 

ciionine  sulphate.    (Influenza  remedy.) 

Alabastine.     An  improved  kalsomine. 

Alanin-Mercury.       ^lercury  amidopro- 

pionate. 
Alboline.    A  purified  petroleum  product, 
similar  to  white  vaselin.     (McKesson 
&  Bobbins.) 
Album  Graecum.     Excrement  of  dogs. 

Nigrum.    Excrement  of  mice  or  rats. 
Alcohol  Sulphuris.     Carbon  di.«ulphide. 
Alcolene.     A  mixture  of  ethyl  and  me- 
thyl alcohols. 
Alcoolat  (French).     A  distilled  spirit. 
Alcoolature     (French).        An    alcoholic 
tincture  of  a    fresh    plant.      ("  (ireen 
tinctures.") 

i;i5l 
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Alcoole  (French).  An  alcoholic  solu- 
tion of  a  substance  entirely  soluble  in 
the  alcohol. 

Alegar.  Ale  vinegar.  (Made  by  fer- 
menting ale  upon  raisins  or  vine  cut- 
tings.) 

Alexine.  A  generic  name  for  protective 
albuminous  preparations  used  for  inoc- 
ulations. 

Algaroth.     Antimony  oxychloride. 

Alkali,  Vegetable.  Potassium  carbonate. 
Volatile.     Ammonium  carbonate. 

Alkalithia.  Contains  catfeine,  sodium, 
and  potassium  bicarbonates,  and 
lithium  carbonate.  (Specialty  of  Keas- 
bey  &  Mattison.) 

Alkathrepta.  A  homoeopathic  prepara- 
tion of  cacao. 

Almond  Bran.  A  cosmetic  powder  for 
washing,  consisting  of  perfumed  pow- 
dered almonds  and  borax. 

Alum,  Rock  (Alumen  Rupeum).    Lump 
alum   as  it  occurs  with  the  earth 
attached. 
Roman.     See  Rock  Alum. 

Alumen  Plumosum.     Asbestos. 

Alumnol.  Aluminum  salt  of  oxyme- 
thylsulpbonic  acid.  Aluminum  naph- 
toi  sulfonate.     (Astringent  antiseptic.) 

Amadou.     Punk ;  tinder. 

Ambretta  Seeds.     Musk  seeds. 

Amianthus.     Asbestos. 

Amidol.  Diamidoplienol  (for  photo- 
graphic purjvisos). 

Amidum.     Starcli. 

Ammonium    Carbonicum    Pyro-Oleo- 
sum.     A   mixture  of  ammonium 
carbonate  with  "animal  oil." 
Sulpho-Ichthyolate.     Ichthyol. 

Amphion.     Opium. 

Amplosia.  A  n  unfermcntcd  juice  of  the 
grape. 

Amylopsin.  Starch-converting  ferment 
of  till'  jiancreatic  juice. 

Analgene.  An  antiiieuralgic  and  ano- 
dyne. Urthoexetiiyialphamonoacetyl- 
ami(l(»chinoiin('.  Orthooxyethylana- 
monobcnzoylamidoquinoline. 

Analgesine.     Antipyrin. 

Anaphromeli.  Clarified  honey  (Mel 
df.-piimntum). 

Anaspalin.  Ointment  base,  similar  to 
lanolin. 

Angioneu  rosin.     NitroLrlycerin. 

Anima  Articulorum  (Life  of  the  Limbs). 
A  name  given  to  colchicum. 
Rhei.    Aqueous  tincture  of  rhubarb. 

Annidalm.     Aristol.     (Antiseptic.) 

Anodynin.     Antipyrin. 

Antacidines.  Linn-water  tablets.  (Met- 
rnWWi  Co.,   I'.oMon.) 

Anthos  (Flores  or  Herba).  Rosemary 
(flow'Ts  or  herb). 

Anthrakokali.  Coal  treated  with  caustic 
potajisa. 


Anthrarobine.  Dioxyanthranol .  Leu^ 
coiilizarin.     (Antiseptic  dermic.) 

Antibacteride.  A  mixture  of  borax, 
boric  acid,  and  glucose. 

Anticholerine.  A  product  of  cholera 
bacteria,  according  to  Klebs. 

Antidiphtherine.  Potassium  chlorate 
with  a  trace  of  iron  chloride. 

Antidotum  Fuchsi.  Fluid  ferric  hy- 
drate.     (Arsenic  antidote.) 

Antifebrin.  Acetanilid,  U.  S.  P.  Ace- 
tylphenylamine.     Phenylacetamide. 

Antifungin.  Anti.«cptic.  Contains  mag- 
nesium biboratc  and  free  boric  acid. 

Antikamnia.  An  anodyne.  Said  to  be 
a  mixture  of  antifebrin,  sodium  bicar- 
bonate (with  or  without  caffeine),  and 
tartaric  acid.     (Anodyne,  antipyretic.) 

Antikol.  Mixture  of  acetanilid,  sodium 
bicarbonate,  and  tartaric  acid. 

Antimonium  Album.     Bismuth. 

Antimony,  Diaphoretic.  Potassium 
antimonate. 

Antinervine.  Salicyl-bromanilid.  Said  to 
be  a  mixture  of  acetanilid,  ammonium 
bromide,  and  salicylic  acid.    ( Sedative. ) 

Antinonnine.  Potassium  orthodinitro- 
cresol  with  soap  and  glycerin.  (Para- 
siticide.) 

Antipyrin.  Analgesine.  Anodynine. 
Dimethyloxychinozin.  Parodyn.  Me- 
tosin.  Phenazon.  Phenylon.  Phe- 
nyldimethylpyrazolon.  Pyracin.  Phe- 
nyldimethylisopyrazolon.  Pyrazolon. 
Oxydimetliyl-chinizin.  Sedatin.  Oxy- 
diethylquinizine. 

Antisepsin.  Monobromacetanilid.  Par- 
amonobrom  phenylacetamide. 

Antiseptin.  Mixture  of  zinc  iodide  and 
sulphate  with  boric  acid  and  thymol. 

Antiseptol.  Cinchonine  itxlosulphate. 
(Antiseptic.) 

Antithermal.  A  new  antipyretic  of  un- 
known cfiinposition. 

Antithermin.  Phenylhydrazinc-ljevu- 
linic  acid.     (Antipyretic.) 

Antlia  Gastrica.     Stomach-pump. 

Apioline.  Cbapoteau's  specuilty  ;  active 
princijtle  of  parsley. 

Apone.  Tiiniment.  (Capsicum,  ammo- 
nia, chloral.) 

Apyonin.  French  designation  for  yellow 
jtyoktanin.     (Antiseptic.) 

Apyrothium.     Sulphur. 

Aqua  Binelli.     Creosote  water. 

Bullientis  (.Yqua;).     Boiling  water. 
Cerasorum.     Diluted  bitter  almond 

water. 
Crotonis.  Water  from  Croton  Lake, 
New  York  (that  is,  hydrant  water). 
Flava.     Yellow  wash. 
FcEtida    Antihysterica.      A    distil- 
late    from     asafetida,    galbanum, 
myrrh,  valerian,  etc. 
Fortis.     Nitric  acid. 
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\qua  Gummosa.     Diluted  mucilage  of 
gum  arable  (about  1  part  of  gum 
in  64  of  water). 
Hydrothionica.     Sulphuretted    hy- 

droi^en  water. 
Laxativa  Viennensis.     Compound 
infusion  of  senna.    (Modified  black 
draught.) 
Metaliorum.     Mercury. 
Naphse.     Orange  flower  water. 
Nigra.     Black  wash. 
Phagedaenica.     Yellow  wash. 
Regis.     Nitrohydrochbiric  acid. 
Saturnina.     Lead  water. 
Vitae.     Brandy  or  whi.skey. 
Aquila  Alba.     Calomel. 
Aquozon.       Ozonized    water.       (Ozone 

Co.,  New  York.) 
Argentum  Fugitivum.     Quicksilver. 
Musivum.     Mosaic  gold. 
Vivum.     Quicksilver. 
Argilla.     Clay.     (In  pharmacy  it  means 
alumina.) 
Sulphurica  Alcalisata.     Alum. 
Argols.     Crude  potassium  bitartrate. 
Aristol.       Dithymoldiiodide.        Di-iodo- 

dithymol.     (Antiseptic.) 
Arquebusade.     An   agreeably  smelling 
vulnerary  water,  which  might  be  called 
"  compound  sage  water." 
Asa  Dulcis.     Benzoin. 
Asaprol.     Calcium  salt  of  betanaphtol- 
alphamonosulphonic  acid.      (Antisep- 
tic.) 
Asbolin.     An  alcoholic  distillate  of  soot. 

(Antitubercular.) 
Asepsin.     Antisepsin. 
Aseptin.     Mixture  of  boric  acid,  borax, 

and  alum. 
Aseptol.      Sozolic  acid.      Orthophenyl- 
sulphonic  acid   (33  per  cent,   aqueous 
solution). 
Asparoline.     Contains  guaiacum,  aspar- 
agin,  parsley  seed,  black  haw,  and  hy- 
oscyamus.      (According    to    Wampole 
&  Co.,  Philadelphia.) 
Ater  (Atra).     Black  (Niger). 
Atramentum.     Black  ink. 

Indicum  (Sinense).     India  ink. 
Auramin.     Yellow  pyoktanin.      (Anti- 
septic.) 
Aureoline.     Hair  bleach.     (A  more  or 
less  diluted  solution  of  hydrogen  per- 
oxide.) 
Aurum  Musivum  (Mosaic  Gold).     Tin 

bi.sulphide. 
Axungia.     Adcps.     (Fat.) 


Baker's  Salt.     Ammonium  subcarbon- 

ate. 
Balata.     Gum  chicle. 
Balsam,    Friar's.      Compound   tincture 

of  benzoin. 


Balsam,  Hungarian.      Exudation   from 
Pinus  pumilio. 
Persian.   Compound  tincture  of  ben- 
zoin. 
Riga.   By  distillation  from  the  leaves 
(jf   Pinus   cembra ;    generally   an 
artificial  aromatic  spirit. 
Sulphur.     Sulphurated  linseed  oil. 
Traumatic.     Compound  tincture  of 
benzoin. 
Balsamum    Arcaei.      An    ointment   of 
elcini. 
Gileadense.     Balm  of  Gilead. 
Judaicum.     Balm  of  Gilead. 
Nucistae.     An  ointment  containing 
the  volatile  and  fixed  oils  of  nut^ 
meg. 
Ophthalmicum  Rubrum.  Ointment 

of  rod  precipitate. 
Saponaceum.     Opodeldoc. 
St.  Yves.     Ointment  of  red  precipi- 
tate. 
Universale.     Ointment  of  lead  sul>- 
acetate,  made  with  yellow  wax  and 
rape-seed  oil. 
Verum.     Balm  of  Gilead. 
Vitae  Hoffmanni.      Alcoholic  solu- 
tion of  sundry  balsamic  oils. 
Bang.     Cannabis  Indica. 
Barbotine.     See  Semen  Contra. 
Barilla.     Impure  sodium  carbonate. 
Barm.     Yeast. 

Baudruche.     Goldbeaters'  skin. 
Baume   de  Vie.      Compound  decoction 
of  aloes. 
Tranquille.     Compound  infused  oil 
of  hyoscyamus. 
Belle  Dame.     Atropa  belladonna. 
Benedictum  Vinum.     Antimonial  wine. 
Benzene.     Of  English  chemists,  means 
benzol    (coal-tar  benzin),  and  not  the 
American  benzin  (from  petroleum). 
Benzoic  Ether.     Ethyl  benzoate. 
Benzonaphtol.     Betanapbthylbenzoate. 
Betanaphtol-benzoate.  (Intestinal  anti- 
septic.) 
Benzophenoneid.       Apyonin      (yellow 

pyoktanin). 
Benzosol.      Benzoyl-guaiacol.       Guaia- 

col  benzoate      (Antitubercular.) 
Betel  Nut.     Areca  nut. 
Betol.      Hetanaphtbyl  salicylate.      Beta- 
naphtol    salicylate.      (Intestinal    anti- 
septic.) 
Big  "  G."      Injection.     Contains  borax 

and  lu'j-berine. 
Bills  Bovinum.     Ox's  gall. 
Bi-Palatinoid.     Gelatin  capsule  divided 
by  a  partition,   to  keep   two   powders 
s(>parate  until  swallowed. 
Bitumen  Judaicum.     Asphaltum. 
Black  Draught.     A  compound  infusion 
of  senna  ;  must  not  beccmfounded  with 
"  Black  Drop." 
Black  Drop.     Vinegar  of  opium. 
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Black  Flux.  A  mixture  of  charcoal  and 
potassium  carbonate. 

Blanc  Fixe.  Artificial  barium  carbon- 
ate or  sulphate. 

Blue,  Berlin.     Prussian  blue. 

Black.     A  name  for  ivory-black. 
Chinese.     Prussian  blue. 

Bolus  Armena.     Bole  Armenian. 

Borofax.  Trade-mark  applied  to  an  emol- 
lient by  Burroughs,  AV'ellcome  &  Co. 

Boroglycerin.  A  concentrated  solution 
of  boric  acid  in  glycerin. 

Borol.  Fused  mixture  of  boric  acid  and 
sodium  bisulphate. 

Borussic.     Prussian.     Hydrocyanic. 

Bovinine.  Meat  juice  preserved  by 
glycerin  and  boric  acid. 

Bovox.     An  essence  of  beef.     (Boston.) 

Bovril.  Extract  of  beef,  peptone,  albu- 
men, and  fibrin.     (London.) 

Brain  Salt,  Effervescent.  Contains 
chiefly  ammonium  bromide  and  caf- 
feine. 

Brasium.     Malt. 

British  Gum.     Dextrin. 

Brofeine.  Specialtv  of  Wohlfarth,  Now 
York  (?). 

Bromo-Febrin.  Said  to  be  potassium 
or  ammonium  bromide  and  antifebrin. 
(Specialty  of  Weiller  &  Co.,  Balti- 
more.) 

Bromo-Caffeine.  Specialty  of  Kea.s- 
liey  A:  Mattison,  Ambler,  Pa. 

Bromo-Pyrene.  Specialty  of  Wamjiole, 
Philadelphia. 

Bromo-Soda.  Specialtv  of  Warner  & 
Co.,  IMiiladelphia. 

Bromol.    Tribroniophenol.    (Antiseptic.) 

Brotipyrine.  Specialty  of  Stearns  & 
Co.,  Detroit. 

Burning  Fluid.  Three  measures  of  alco- 
hoi  and  one  of  purified  oil  of  turpentine. 

Butter  of  Antimony.  Solution  of  anti- 
monv  chloride. 

Butylhypnal.      r?iitylcl)loral-anti  pyrin. 

Butyrum     Majoranae.        Ointment     of 
swret  marjoram. 
Nucistse.     Expressed  oil  of  nutmeg. 

Byne  (Bynin).  Apparently  a  favorite 
name  in  England  for  malt  and  malted 
preparations. 

Bynol.  Malt  and  cod-liver  oil.  (Allen 
&  Hanbury,  London.) 


C.     See  also  K. 

Cactina.     A  preparation  of  Cactus  gran- 

diflorus.     (Sultan  Co.,  St.  Louis.) 
Caffa.     Camphor. 
Caffeoresorcin.    Combination  of  calleine 

with  H'sorcin. 
Cail-Cedra.     IJark  of  Swietenia  senega- 

jctisis. 

Calamine.     Iinpuri'  zinc  carbonate. 


Calcithos.     Copper  subacetate. 

Calisaya.     Cinchona  (Yellow). 

Camphine,     Rectified  oil  of  turpentine. 

Camphoid.  Gun-cotton  dissolved  in  an 
alcoholic  solution  of  camphor.  1  :  20 
solution  of  pyroxylin  in  Kubini's  cam- 
phor solution.     (Vehicle  for  dermics.) 

Camphol.  A  mixture  of  camphor  and 
salnl.      (Antiseptic.) 

Camphor  Julep.     Camphor  mixture. 

Camphorline.  A  trade  name  for  naph- 
talin. 

Cancroin.  Extract  of  cancerous  tumors, 
according  to  Adamkiewicz.  (Alexine 
of  cancer.) 

Cancrorum  Lapilli.     Crabs'  stones. 
Chelae.     Crabs'  claws. 

Candelae  Fumales.  Fumigating  pas- 
tilles. 

Canthos.  A  special  cantharidal  plaster 
of  Johnson  &  Johnson.  London. 

Capita  Papaveris.     Poppy-heads. 

Capsulae  Amylaceae.     Wafer  capsules. 

Carbasus.     Gauze. 

Carboline.  A  hair  preparation.  Per- 
fumed liquid  vaselin. 

Carbon  Black.  The  soot  of  natural 
gas. 

Carnine  Syrup,  Niemann's.  Beef  juice 
prescrvrd  by  cane  sugar. 

Cassius's  Purple.  A  compound  of  tin 
with  gold  oxide. 

Castoria.  A  laxative.  Said  to  be  a 
modified  compound  infusion  of  senna. 

Celerina.  Said  to  be  a  combination  of 
celery,  black  haw,  coca,  and  probablj- 
kola. 

Cera  Sigillata.     Sealing-wax. 

Cerate,  Compound  Camphor.  Cam- 
phor ici'. 

Ceratum  Citrini   (P    L.   1745).      Resin 
cerate. 
Epuloticum  (P.  L.  1745).     Ceratum 

cala?ninaris.     Turner's  cerate. 
Labiale.     Lip  salve. 
Lithargyri    Acetati    Compositum. 
Goulard's  cerate.     (P.  L.  1787  ) 

Cerate,  Turner's.     Cerate  of  c:ilamine. 

Ceresin.  Karth-wax.  An  impure  par- 
atlin. 

Cetraria.     Iceland  Moss. 

Chalcanthum.     Copperas. 

Charpie       Lint. 

Chelen  (Kelene).  Ethyl  chloride. 
(Local  ana'slhetic.) 

Chemical  Food.  Compound  syrup  of 
pliospbati's. 

Chinium.     Quinine. 

Chionia.  A  preparation  of  Chionanthus. 
(Peacock  Co.,  St.  Louis.) 

Chloral   Caffeine.     Molecular  combina- 
tion I  1  :  1)  of  chloral  and  calleine. 
( A  nodyiii',  antispasmodic.) 
Camphor.      A    mixture   <if    chloral 
and  I'amphor. 
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Chloral  Carmine.      Staining  fluid  pre- 
pared   by    heating   together   on    a 
water-bath    for   half  an    hour  .05 
Gm.  carmine,  20  C.c.  absohite  al- 
cohol, and  30  drops  liydrochloric 
acid  (sp.gr.  1.124),  adding  25Gni. 
chloral  hydrate,  and  filtering  when 
cool. 
Chloralamide.     Chloral  formamide. 
Chloralimide.     Trichlorethylideniniide. 
Chlorobrom.       Solution    of     potassium 

bromide  and  chloralamide  in  water. 
Chlorol.      Solution    of    corrosive    subli- 
mate,   sodium    chloride,    hj-dn  chloric 
acid,    and   copper  sulphate   in   water. 
(Antiseptic.) 
Chlorophenol.     Antiseptic. 
Christia.     Manilla   paper    made   water- 
proof with  chrome  gelatin. 
Chymosin.     Pepsin. 
Cibus  Deorum.     Asafetida. 
Cineres    Clavellati.      Crude    potassium 

carbonate. 
Cinnabar  (Vermilion).       Mercuric   sul- 
phide. 
Coal-Tar  Naphtha.     Benzol. 
Cognac.     Brandy. 
Colcothar.     Crude  ferric  oxide. 
Colla  Piscium.     Isinglass. 
Conchinine   (of  the  German  chemists). 

Quinidine 
Confectio  Cardiaca.     Aromatic  confec- 
tion. 
Damocratis.      Damocrates'    confec- 
tion.   An  aromatic  astringent  con- 
fection   containing   opium,    which 
originally  had  04  ingredients. 
Connecticut  Lead.     Barytes. 
Cornu  Cervi.    Hart's  horn.    Ammonium 
carbonate. 
Cervi     Ustum     Nigrum.         Bone- 
black. 
Cream  of  Tartar,  Soluble.     Potassium 

and  sodium  borotartrate. 
Cremor   Aniisepticus.      Chiefly  vaselin 

and  thymol.      (London.) 
Creolin.     Mi.xture  of  coal-tar  hydrocar- 
bons  with   resin   soap    ^Pearson's),  or 
with  cresolsulphonic  acid  (Artmann's 
creolin). 
Creosotal.     Creosote  carbonate. 
Creosote  Carbonate.    Chiefly  an  impure 

guaiacol  carbonate. 
Cresalol.     Paracresol   salicylate.     Para- 
cresylic  ether  of  salicylic  acid.     (Intes- 
tinal antiseptic.) 
Cresol.     Cresylic  acid. 
Cresolin.     A  preparation  similar  to  creo- 
lin. 
Cresylol.    Cresol.    Cresylic  acid.    Meta- 

cresol.     (Antiseptic.) 
Crocus  Martis.     Ferric  oxide. 

Metallorum   (Antimonii).      Brown 

antinujiiy  oxide. 
Saturni.     Red  lead. 


Croton- Chloral.     Butyl-chloral. 

Cryst  Alba.  Reflned  naphtalene.  (Dis- 
infi-ctaiit.) 

Crystalli  Tartari.     Cream  of  tartar. 

Cuca.     Coca. 

Cullet.     Broken  glass  for  remelting. 

Cuprum  Scoriatum.  Crude  copper  ace- 
tate.    (Verdigris.) 

Cura9ao.     Elixir  of  orange  peel. 

Cutch.     Dark  (black)  gum  catechu. 

Cynosbatae.     See  Hips. 


Dactyli.     Dates. 

Dagutt.     See  Daggett,  Oil  of. 

Dasjespis.      Inspissated    urine    of    the 

South  African  badger  (Hyrax). 
Decoctum    Album.     A   kind   of   chalk 
mixture. 
Diaphoreticum.     Compound  decoc- 
tion of  guaiacum. 
Lignorum.       Compound    decoction 

of  guaiacum  wood. 
Zitmanni.     Compound  decoction  of 
sarsaparilla. 
Dermatol.     Bismuth    subgallate.       (As- 
tringent antiseptic.) 
Derosne's  Salt.     Narcotine. 
Diabolus  Metallorum.     Tin. 
Diacodium.    Poppy-heads.      (Old  name 

for  syrup  of  poppies.) 
Diagrydium.     Scammony. 
Diana.     Silver. 
Diapente.    A  tonic  powder,  or  electuary, 

composed  of  5  ingredients. 
Diaphtherin.      Oxychinaseptol.       (Oxy- 
chinolin  and  orthosulphonic  acid.)    Or- 
thophenol  sulphonatc.      (Antiscjitic. ) 
Diascordium.      An    aromatic    electuary 
of  tormentil  root  and  scordium  (water 
germander)  with  opium. 
Dilapsus.      As   an   adjective  to  several 

salts  moans  effloresced. 
Dimethyl-oxy-chinizin.     Antipyrin. 
Disinfectant,  Jeye's.     Mixture  of  coal- 
tar  hydrocarbons  with  resin  soap. 
Ledoyen's.      Solution    of    lead    ni- 
trate. 
Disinfectol.     A  product  similar  to  creo- 
lin. 
Dithione.     Mixture  of  the  sodium  salta 
of  the  isomei-s  of  dithiosalicylic  acid. 
(Antirheumatic.) 
Diuretin   ("I.    &   II.").       Theobromine 

sddiuni  salicylate.      (Diuretic.) 
Draco  Mitigatus.     C"ak>mel. 
Dulcin.    .\  new  sweetening  agent.    Para- 

pbi'iittdlcarlmmid.     (Sucrol.) 
Dutch  Drops.     Haarlem  oil. 

Liquid.  "I    The  chloride  of  olefiant 
Oil.         I        gas. 

Tea.     A  variety  of  St.  Germain  tea. 
(Laurent.; 
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Earth,  Japan.     Catechu. 

Nut.      I'tanut. 
Eau  de  Rabel.     See  Elixir,  Haller's. 
Sedative    de    Raspail.       Contains 
ammonia,  salt,  camphor,  alcohol, 
and  water. 
Ebur  Ustum.     Bonchlack. 
Eikonogen.     Sodium  salt  of  the  amido- 
betanaphtolbetainonosul  phonic       acid 
(For  photographic  purposes.) 
Elseosaccharum.      Oil   sugar.       (Sugar 

flavored  with  volatile  oil.) 
Electuarium.     Confection.     (Soft.) 

Dentifricium.     Tooth  paste. 
Elephant  Louse.     The  nut  of  ca.shew. 
Eliteine.     Specialty  of  Ingram,  Detroit, 

Mich.      (Skin  lotion.) 
Elixir   Adjuvans.      A   kind   of   simple 
elixir. 
Anisi.     Aniseed  cordial. 
Aperitivum.    Compound  tincture  of 

aloes. 
Aurantiorum      Compositum.        A 
compound  elixir  of  orange  peel  and 
gentian. 
of  the  Three  Chlorides.      Contains 
iron,   mercurj',  and  arsenic,   with 
elixir  cinchona.     (Renz  &  Henry, 
St.  Louis.) 
Corrigens.    Aromatic  elixir  of  yerba 

santa. 
Daffy's.       Compound    tincture    of 

senna. 
Garus.     Mixture  of  syrup  with  an 
alcoholic    distillate   of  aloes    and 
spices. 
Haller's.    3  parts  alcohol  and  1  part 

sulphuric  acid,  mixed  slowly. 
of  Long   Life.      A  modification  of 

the  well-known  Swedish  Bitters, 
ad  Longam  Vitam.    Elixir  of  Long 

Life. 
Nutrans.     Tonic.     (Allaire,  Wood- 
ward &  Co.,  Peoria,  Illinois.) 
Pectorale.     Compound  ammoniated 
elixir  of  liquorice  with  oils  of  fen- 
ni-1  and  anise. 
Proprietatis    (Paracelsi).         Com- 
pound tincture  of  aloes  and  myrrh. 
Purgans.      Compound    tincture   of 

jalap. 
Rhei  Darelii.     Tinctura  rhei  dulcis. 
Roborans  Whyttii.  Compound  tinc- 
ture of  cinchona  (containing  saf- 
fron). 
Salutis.       Compournl    tincture     of 

senna. 
Stomachic.     "1  (.'ompound     tincture 
Stoughton's.  I      of  gentian. 
Viscerale.     Compound   tincture   of 

oriiriu'e  pi'il  jirid  gentian. 
Vitrioli  Mynsichti.     Aromatic  sul- 
phuric acid. 


Emplajtrum  Cantharidum  Perpetuum. 
A  mild  cantliiU'ida]  |ilastcr. 
Fuscum.     Mother  phi.sler.     Univer- 
sal plaster.     Brown  salve. 
Gummosutn.    Compound  piaster  of 
galbanum. 
Ens  Martis.     Ammoniated  iron. 
Enule.     Trade-mark  suppositories.  Burr- 
oughs, Wellcome  &  Co. 
Epidermine.     Ointment  basis,  consisting 
of  white  wax,  water,  gum,   and  gly-. 
cerin,  e(jual  parts. 
Ergotole.    Specialty  of  Sharp  &  Dohme, 

Baltimore. 
Eserine.     Phy.sostigmine. 
Essence  (French).     Volatile  oil. 

of   Mirbane.      Nitrobenzol.     (Artu 
lieial  oil  of  bitter  almonds.) 
Etherolat,       Etherolature,       Eth6rold 
(French).     Correspond  to  the  alcoholic 
terms.     (See  Alcoolat,  etc.) 
Ethyl    Bromide.         Monobrom-ethane. 
Must  not  be  confounded  with  ethylene 
bromide. 
Ethylene    Bromide.        Dibrom-ethane. 

Different  from  ethyl  bromide. 
Eucalypteol.       Eucalyptene    bichloride 
(according  to  Lafarge).     (Antiseptic.) 
Eucalyptoresorcin.        Combination    of 

eucalyptol  and  resorcin. 
Eulyptol.     A  mixture  of  salicylic  acid, 
carbolic   acid,  and  oil   of  eucalyptus. 
(Antiseptic^ 
Euphorin.     Phenyl-urethane.     Phenyl- 
ethylic  urethane.      Ethyl  and  phenyl 
carbamate. 
Europhen.     Diisobutylorthocresoliodide. 

SuV)stitute  for  iodoform. 
Exalgin.       Methylacetanilid.       Methyl- 

phenylacotamide.     (Anodyne.) 
Exodine.     Mixture  of  acetanilid,  sodium 
salicylate,    and    sodium     bicarbonate. 
Exodyne.     (Antipyretic.) 
Expectorant,    Stokes's.       Senega    and 
squill  cough  mixture  with  ammonium 
carbonate. 
Extract   of    Apple,    Ferrated.      Crude 

iron  malatc 
Extractum  Catholicum.   Compound  ex- 
tract of  rhubarb. 
Martis  Pomatum.    Crude  iron  mal- 

ate  in  the  form  of  extnict. 
Panchymagogum     Crollii.       Com- 
]io\ui(l  e.xtriict  of  rhubarb.     (Rhu- 
barb, aloes,  jalap,  soap.) 
Eyesolene.        Kye-salvo    of    Spitler    & 

Drexler,  Paterson,  N.J. 
Eyestones.     Crabs'  eyes. 

F. 

Faba  Porcina.  1  The    fruit  of  Hyoscya- 

Suilla.  )      mus  niger. 

Purgatrix.     Castor  oil  bean. 
Fsecula.     Starch.     (Amylum.) 
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Fairoline.     Ointment  of  unknown  com- 

|)()sition. 
Farina  Hordei  Praeparata.  •  Hsirliy  flour 
heated  in  a  steam  bath  for  about  thirty 
hours. 
Ferri  lodidum  Saccharatum.     Containe 
20  per  cent,  pure  ferrous  iodide. 
U.  S.  P.  1890. 
Ferri  Scobs.     Iron  tilings. 
Ferro    Pagliari.       Solution    of    ferrous 

chloride. 
Ferrugo.     Iron  rust. 
Ferrum   Alcoholisatum.      Finely  pow- 
dered iron,  which  is   not  the  same 
as  reduced  iron. 
Limatum.     Iron  filings. 
Pomatum    (extract,  tincture,    etc.). 
Iron  malate. 
Firwein.     Contains  bromine,  iodine,  and 
phosphorus  with  balsams.      (Tilden  & 
Co.,  New  Lebanon,  N  Y.) 
Flake  White.     Carbonate  of  lead. 
Flea  Seeds.     Seeds  of  Nigella. 
Flores   Antimonii.      Antimony   sesqui- 
oxide. 
Benzoes.     Benzoic  acid. 
Bismuthi.     Bismuth  oxide. 
Zinci.     Zinc  oxide. 
Flos  iEruginis.     Copper  acetivte. 
Flos  Salis.     Sodium  subcarbonate. 
Fluor  Spar.     Calcium  fluoride. 
Flowers  of  Antimony.     Oxide  of  anti- 
mony. 
of  Benjamin.     Benzoic  acid, 
of  Zinc.     Oxide  of  zinc. 
Fo-di-ta.    A  pepsin  tablet.     (New  York 

&  Chicago  Chemical  Co.) 
Formalin.     40  per  cent,  solution.     For- 
maldehyde.    (Antiseptic.) 
Formol.     Formaldehyde. 
Formylum  Chloratum.     Chloroform. 
Fossiline.     Similar  to  petrolatum,  vase- 

lin,  etc.     Vaselin. 
Frankincense.     Olibanum. 
French   Polish.     An  alcoholic  solution 
of  shellac. 
White.     Pulverized  talc. 
Friar's  Balsam.    Compound  tincture  of 

benzoin. 
Fromentin.     The  embryo  of  wheat. 
Fuligokali.    An  alkaline  solution  of  soot 

evaporated  to  dryness. 
Fuller's  Earth.     A  species  of  clay. 
Furfur.     Jiran. 

Fustic,  Old.  The  wood  of  Morus  tinctoria. 
Young.     The  wood  of  Rhus  cotinus. 


Galactic.     Lactic. 
Galena.     Lead  sulphide. 
Gallacetophenone.       Methyl  ketotrioxy- 

benzol.  Methylkctotrioxy  benzene. 

Trioxyacetophenone.      Alizarin-yellow 

"C." 


Gallein.  Coal-tar  color.  Used  as  an 
indicator. 

Gallobromol.     Dibromogallic  acid. 

Gambir.      Pale  gum  catechu. 

Gannal's  Solution.  Solution  of  alumi- 
imni  acetate. 

Gelatol.  Ointment  basis,  consisting  of 
oil,  glycerin,  gelatin,  and  water. 

Gentian,  White.  A  German  rural  do- 
mestic mediciiAC,  which  is  dried  white 
dog-dung. 

Glacialin.  Mixture  of  borax,  boric  acid, 
and  sugar  (or  glycerin). 

Glacies.     Ice. 

Mariae.  Isinglass-stone ;  Muscovy 
glass.  (A  variety  of  calcium  sul- 
phate.) 

Glandes  Quercus  (Tostae).  Acorns. 
(Acorn  cotl'ce.) 

Glass  Gall.     The  scum  forming  on  th« 
surface  of  melting  glass. 
of  Antimony.      Vitrified  antimony 
oxide. 

Globuli  Martiales.  A  crude  iron  tar- 
trate in  the  form  of  balls  or  marbles. 

Glonoin.     Nitroglycerin.     Trinitrin. 

Glusidum.  The  official  name  for  sac- 
charin in  the  Brit.  Ph. 

Gluten.     Glue. 

Glycere  (Glycerat)  (French).  Soft  or 
solid  glycerin  preparations. 

Glycerinum  Pepticum.  One  of  Fair- 
child's  pepsin  preparations. 

Glycerole  (French).  Liquid  glycerin 
j)reparations 

Glyceryl  Borate.     Boroglyceride. 

Glyconin.  A  mixture  of  yolk  of  egg 
and  glycerin. 

Qlycozone.  Probably  a  solution  of  hy- 
drogen peroxide  in  glycerin.  (Mar- 
chand,  New  York.) 

Gommeline.     Crude  dextrin. 

Grains  d'Avignon.  French  berrien 
( Rliamnus  infectorius). 

Graphite.     Black  lead. 

Green  Vitriol.     Ferrous  sulphate. 

Guaiacolsalol.  Guaiacol  salicylate.  (In- 
testinal anti.septic.) 

Gum  Dragon.     Tragacanth. 

Gummi  Elasticum.     India  rubber. 

Guttae  (Gutti).     Gamboge. 

Rubrum  Gambiense.     Kino. 

Scorpionis.    1  ^  ,  • 

T-t.  iT   ■  >  Gum  arable. 

Thebaicum.  ( 

Gunjah.     Cannabis  Indica. 

Gypsum.     Plaster  of  Paris. 

H. 

Haematites.     Bloodstone. 
Haematogen.    Iron  albuminate,  as  found 

in  <'ggs. 
Haemogallol.     Produced   by   the   action 

of  pyrogall()l  upon  the  coloring  matter 

of  blot)d.     Reduction  product  of  hR>m- 

atin.     Blood-producer. 
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Haemol.  Produced  by  the  action  of  zinc- 
dust  upon  the  coloring  matter  of  the 
blood.     Blood-producer. 

Hamburg  Drops.     A  kind  of  "Swedish 
Bitters." 
Tea.      Identical   with  St.   Germain 
tea,  difterently  flavored. 

Hazeline.     Trade-mark  for  a  hamamelis 

preparation,  Burroughs,  Wellcome  &  Co. 

Hazeline  Snow.  Trade-mark  for  a  toilet 
preparation,  Burroughs,  Wellcome  & 
Co.,  London. 

Hemisine.  Trade-mark  for  an  active 
principle  of  suprarenal  gland  by  Burr- 
oughs, Wellcome  &  Co.,  London. 

Hepar.      Liver  (of  sulphur,   antimonj', 
lime,  etc.). 
Antimonii.    An  impure  antimonium 

and  potassium  sulphide. 
Sulphuris.        Potassa      sulphurata. 
••  Liver  of  sulphur." 

Herba  Corta.  Specialty  of  Griswold, 
Hartford,  Conn. 

Hiera  Picra.  (Incorrectly,  but  com- 
monly, called  Hicra  Picra.)  Pulvis 
aloes  et  canellse. 

Hill's  Balsam  of  Honey.  A  tincture 
of  tiijn,  honey,  etc. 

Hips.     The  fruit  of  dog-rose. 

Homberg's  Phosphorus.    Calcium  chlo- 
ride. 
Pyrophorus.      A  mixture  of  alum 
and  brown  sugar,  or  of  potassium 
sulphiilc,    alumina,   and   charcoal. 

Huxham's  Tincture  of  Bark.  Com- 
pound tincture  of  cinchona. 

Hydracetine.  Acetophenylhydrazine. 
Pyrndine.     Acetylphenylhydrazine. 

Hydrargyri  Oxymurias.  Corrosive  chlo- 
riilf  iif  mercury. 

Hydrargyrus  Muriatus.  Corrosive  chlo- 
ride of  mcroirv. 

Hydrastis,  Colorless.  Solution  of  hy- 
dni.-tine  in  glvcerin  and  water.  (Keith 
.S:('n.) 

Hydrochrite.     Barley  water. 

Hydrolat  (French).     A  distilled  water. 

Hydrole  (French).  An  aqueous  solu- 
tion. 

Hydroleine.  A  kind  of  pancreatic  emul- 
sion of  cod-liver  oil.  (Crittenden,  New 
York.) 

Hydronaphtol.  Antiseptic.  Said  to  be 
dittcrent  from  betanaphtol.  (Kignev 
&  Woltr,  New  Yf.rk.) 

Hydropege.     Spring  or  hydrant  water. 

Hydrophilous  (Hygrophilous)  Cotton. 
Ah^orlx'iit  cotton. 

Hygrine.     One  of  the  alkaloids  of  coca. 

Hypnal.      Chloral-antipyrin.       Trichlo- 
rald<"liv(lph<'nvldimethylpyrazolone. 
f  Hypnotic.) 

Hypnone.     Acotophenone.    (Hypnotic.) 

Hypoderms.  Tablets  for  hypodermic  in- 
jections.   (Allen  AHanbury,  London.) 


I. 

Ichthyocolla.     Isinglass. 

Ichthyol.     Ammonium  ichthyol-sulpho- 

nati'  from  a  peculiar  bituminous  shale. 
Indian  Pink.     Spigelia  marilandica. 

Tobacco.     LoDelia  inflata. 
Indicum.     Indigo. 
Inflammable  Air.     Hydrogen. 
Ingluvin.    Pepsin  obtained  from  the  crop 

of  chicken. 
Injection  Brou.     A  French  specialty  for 

gonorrhoea. 
lodol.      Pyrrol   tetraiodide.      Tetraiodo- 

pyrrole.      (Antiseptic,  alterative.) 
lodophenine.     Combination  of  phenace- 

tin  with  iodine.     (Antiseptic.) 
lodophenochloral.     Mixture  of  tincture 

of   iodine,  carbolic   acid,    and   chloral 

hydrate;. 
lodopyrine.      lodoantipyrine.      Antipy- 

rine  nionoiodide. 
Iron,   Alcoholized.       Finely    powdered 
iron.     It  is  not  the  .same  as  iron 
by  hydrogen. 
by  Hydrogen.     Reduced  iron. 
Nitrogenized.     Syrup  of  iron   and 
sodium  albuminates. 
Issue   Peas.     Small   orange   berries,   or 

round  pills  turned  from  orris  root. 
Izal.     By-product  obtained  in  coke-for- 
mation.    "  Thomcliffe  disinfectant." 

J. 

Japan  Earth.     Catechu. 

Jap-Menthol.     Menthol  from   Japanese 

oil  of  peppermint. 
Jesuits'  Bark.     Cinchona. 

Drops.      Contain    guaiacum,   sarsa- 
parilla,  and  Peruvian  balsam. 
Jews'  Pitch.     Asphaltum. 
Judas's   Ear.      A  fungus  of  elder-tree. 

(Exidia.) 
Jupiter.     An  ancient  name  for  tin. 
Jusculum.     Broth  (of  beef,  veal,  turtle, 

etc.). 

K. 

K.     See  also  C. 

Kairine.      Oxychinolinethyl   hydrochlo- 
rate.     (Antipyretic.) 
"  A."  Oxyquinolinethylhydridc. 

(Antipyretic.) 

Kali  Aeratuni.     Potassium  carbonate. 

KalicurTi  Hydras.     Fused  pota.ssa. 

Kalium,  Kali.     Pota.ssium,  poUissa. 

Kaolin.  Chiiui  clay.  A  hydrated  sili- 
( iit<'  of  alumina. 

Kefir.     A  kind  of  kumyss. 

Kelene.     Chelen.      Ethyl  chloride. 

Kepler.  Trade-mark  applied  to  nuilt  and 
other  preparations,  IJurroughs,  AYell- 
come  &  Co.,  London. 

King's  Yellow.  Y'ellow  arsenic  sul- 
phide. 
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Kochine.     Tuberculin. 

Kodozonol  Ozonized  cod-liver  oil. 
(Ozone  Co.,  New  York.) 

Kreozonol.  Ozonized  oil  of  tar.  (Ozone 
Co.,  New  York.) 

Kresin.  A  solution  of  cresol  in  a  solu- 
tion of  sodium  cre.soxyl-acetate.  (A  25- 
per-cent.  solution.) 

Kresylol.     See  Cre.sylol. 

Kumysgen.  Kuinyss  in  a  dry  form. 
(Reed  &  Carnrick,  New  York.) 


Lac  Magnesiae.     Milk  of  magnesia. 

Virginis.     See  Virgin's  Milk. 
Lacca  CcErulea.     Litmus. 

Musica  (Lakmus).      Litnms. 
Lactin.     Sugar  of  milk. 
Lacto   Preparata.       A   kind  of   malted 
milk  with  cereals,  etc.     (Reed  &  Carn- 
rick, New  York.) 
Lakmoid.     Substitute  fo^;  litmus  ;  a  coal- 
tar  color. 
Lamiuna  Album.     Blind  nettle. 
Lamotte's  Drops.     Ethereal  tincture  of 

ferric  chloride. 
Lanadeps.     A  purified  lanolin.     (Lloyd 

&  Co.,  Leicester,  England.) 
Lanain.     Adeps  lanse.     Lanolin. 
Lana  Philosophica.     Zinc  oxide. 
Lanesin.     Similar  to  lanolin. 
Lanolin.      Purified  wool  fat   emulsified 

with  water.     Adeps  lanae.     Lanain. 
Lapides  Cancrorum.     Eyestones. 
Lapilli  Cancrorum.     Crab's  eyes,  crab- 
stones  ;     concretions     found      in      the 
stomach  of  the  European  crawfish. 
Lapis  Baptista.     Ancient  name  for  tal- 
cum. 
Calaminaris.     Impure   zinc   carbo- 
nate. 
Causticus.      Potassa.      (In   sticks.) 
Coeruleus.     Copper  sulphate. 
Divinus.     Copper  aluminate. 
Haematites.     Bloodstone. 
Infernalis.     Lunar  caustic.     (Fused 

silver  nitrate.) 
Lazuli.     Ultramarine. 
Ophthalmicus.     Eyestones. 
Smiridis.     Emery. 
Latrol.     A  substitute  for  iodoform.     By 
the  action  of  iodine  upon  one  of  the 
anilines.     (Clinton  Pharm.  Co.) 
Ledoyen's  Disinfecting  Liquid.     Solu- 
tion of  nitrate  of  lead. 
Lenitive     Electuary.        Confection    of 

senna. 
Leucoenus.     White  wine. 
Leucogene.     Sodium  bisulphite. 
Levant  Nut.      Cocculus  Indicus.     (Fish 

berries. ) 
Lichen  Islandicus.     Iceland  moss. 
Life- Everlasting.       Gnaphalium    poly- 
cepbalum. 


Lignia  Nitrica.     Gun-cotton. 
Lignum    Sanctum.      Guaiacurn   wood 

(Lignum  vitae.) 
Vitae.     Guaiacum  wood. 
Limatura  Ferri.     Iron  filings. 
Linonine.     Compound  enmlsion  of  lin- 
seed   oil.       (Danbury    Pharm.    Ass., 
Conn.) 
Limine.         Absorbent    cotton    in    thin 
sheets.       (Johnson    &    Johnson,    New 
York. 
Lipanin.     An  olive  oil  containing  6  per 

cent,  of  free  oleic  acid.      (Alterative.) 
Liquor  Anodynus  (Hoffmannij.     Hotf- 
mann's  anodyne. 
Cornu  Cervi  (Liquor  CO.).     Solu- 
tion of  ammonium  carbonate,  con- 
taining empyreumatic  oil. 
Cornu  Cervi  Succinatus  (Liquor  C. 
C.  Succinatus).     Solution  of  am- 
monium succinate. 
Ferri  Oxychlorati.     Dialyzed  iron. 
Fumans   Boylii.      Ammonium  hy- 

drosulphide. 
Salicylicus,  Sellers's.    Contains  so- 
dium and  quinine  salicylates  and 
salicin. 
Seriparus.     Liquid  rennet. 
Stypticus  Loofii.     Solution  of  ferric 

chloride. 

Tongae  Salicylatus.    See  Tongaline. 

Listerine.     Antiseptic.     Contains  borax, 

thymol,  eucalyptol,  oils  of  wintergreen 

and  peppermint. 

Lithiated  Hydrangea.     Kidney  remedy. 

Contains  hydrangea  and  lithium  benzo- 

salicylate.     (Lambert  Co.,  St.  Louis.) 

Lithines.    Lithia  water  tablets.   (Metcalf 

&  Co.,  Boston. ) 
London  Paste.     Soda  with  lime. 
Looch  Album.    An  emulsion  of  almonds 

and  oil  of  almonds. 
Loofah.       "Vegetable     sponge;"     the 

skeleton  of  a  gourd. 
Losophan.    Triiodometacresol.    Triiodo- 
metacresylic  acid.   (Antiseptic  dermic.) 
Love-Apple.     Tomato. 
Luna.     Silver. 

Lysol.      Mixture  of  cresols  with  soap. 
(Antiseptic.) 

M. 

Magisterium  Bismuthi.     Bismuth  sub- 
nitrat^■. 
Coccionellar,.     Carmine. 
Sulphuris.     Washed  sulphur. 
Magnesia  Alba.     Magnesium  carbonate. 

Nigra.      Black  manganese  oxide. 
Mala.      Poiini  (apple). 
Mallein.     A  product  of  the  "  epizootic" 
biuilli.     prepared     by     Adamkiewicz. 
.Mtxine    of    glanders,    acconling      to 
Adamkiewicz. 
Marcasita.     Metallic  bismuth. 
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Marine  Acid.     Hydrochloric  acid. 
Salt.     Sodium  chlnridf. 

Mars,  or  Martis.  Iron  (Tinctuni  Martis 
is  tincture  of  iron). 

Massicot.     Lead  protoxide. 

Mater  Metallorum.     Mercury. 

Matta.  Tile  cortical  portion  from  a  va- 
riety of  millet-seed,  used  for  adulter- 
ating pepper. 

Maw-Seed.     Poppy-seed. 

Meadow  Saffron.     Colchicum. 

Meconium.     The  juice  of  the  poppy. 

Medulla  Bovis.     Ox-marrow. 
Lactis.     Butter. 
Sassafras.     Sassafras  pith. 

Mel  ^gyptiacum.     Liniment  of  copper. 

Melanosmegma.     Soft  (green)  soap. 

Meleguette  Pepper.  Grains  of  Para- 
dise. 

Mellite  (French).     A  honey. 

Mephite  of  Soda.  Impure  sodium  car- 
bonate. 

Mercure  Precipite  Blanc  (French). 
White  precipitate. 

Mercurius  Dulcis.     Calomel. 

Praecipitatus  Albus.     A  name  for 
calomel. 

_..         ■  I  Antimony  oxide. 

Mercury   Alanin.      Mercury   amidopro- 
pionate. 
Hahnemann's      Soluble.        Black 
mercury  oxide. 
Methacetine.    Paraacetanisidine.    Para- 
oxymethylacetanilid.       Acetylmethyl- 
paramidophenol.     (Antipyretic.) 
Methanilid.     Exalgin. 
Metheglin.     Honey  wine.     Mead. 
Methonal.     Dimethylsulphonedimethyl- 

mi'thane. 
Methozin.     Antipyrin. 
Methylal.      Methylenedimethylic  ether. 

( Amesthetic.) 
Metol.     Salt  of  monomethylparaamido- 

metacresol  (for  photographic  uses). 
Metopium.     Kxpressid  oil  of  almonds. 
Metozin.     Antipyrin. 
Metrenchyta.    Vaginal  injection;  some- 
times a  vaginal  syringe. 
Mica  Panis.     Bread  crumb. 
Microcidin.     Sodium  betanaphtol.     So- 
dium  betanaphtolate    (76    per  cent.). 
(Antiseptic.) 
Microcosmic  Salt.    A  mixture  of  sodium 

and  ammonium  phosphates. 
Mikozone.     IIy[)notic  and  sedative.     (A 

variety  of  clilorodyne). 
Milk  of  Sulphur.      Precipitated  sulphur. 
(Strictly  only  that  preci})itated  by 
sulphuric  acid.) 
Virgin's.   I'ose  water  rendered  milky 
by  till'  addition  of  tinctun-  of  bin- 
zoin. 
Mineral  Gum.    Soluble  glass  ;  sodium  or 
potttstiium  .silicate. 


Minium.     Red  lead. 

Graecorum,   Minium  Purum,    Red 
mercuric  sulpliide. 
Miraculum    Chemicum.        Magnesium 

carbonate. 
Mithridate.     See  Confectio  Damocratis. 
Mistura    Acaciae.      Mucilage    of    gum 
arabic  of  variable  strength. 
Oleoso-Balsamica.      An    alcoholic 
solution    of   Peru   balsam,   oil   of 
amber,  and  sundry  volatile  oils. 
Mixtura  Alba.     Compound  chalk  mixt- 
ure. 
Salina.    Potio  Riveri.    (Effervescent 

mixture  of  potassium  citrate.) 
Solvens.      Solution    of   ammonium 

chloride  with  liquorice. 
Solvens  Stibiata.     Solution  of  am- 
monium   cliloride    with    liquorice 
and  tartar  emetic. 
Mixture,    Antidysenteric.      Acid   cam- 
phor mixture. 
Dysmenoi^hoea.       Guaiac  mixture 

with  corrosive  sublimate. 
French.        Carbolized    solution    of 

iodine. 
Gadberry's.     Acid  mixture  of  qui^ 

nine  and  iron. 
Griffith's.      Compound  mixture  of 

iron. 
Hope's.     Acid  camphor  mixture. 
Mollin.     Ointment  basis,  consisting  of  a 
glycerin  soap  containing  an  excess  of 
fat  or  oil. 
Mollisin.     Ointment  basis  of  4  parts  of 
paraffin  oil  and  1  part  of  yellow  wax. 
Molybdos.     Lead. 
Morrhuol.      Alcoholic   extract   of   cod« 

liver  oil. 
Mosaic  Gold.     Tin  bisulphide. 
Mosquera  Preparations.    C'ontain  meat 
digested  by  pine-apple  juice.     (Parke, 
Davis  &  ("<>.,  Detroit,  Mich.) 
Mountain  Fat.     Paralfin. 
Muride.  1 
Murina.  } 

Muscus.     Moss.     (Iceland,  Irish,  etc.) 
Myrrholin.     Solution  of  myrrh  in  castor 
oil,  equal  parts.     (Alterative.) 

N. 

Naphae    Flores   (Aqua).     Orange   flow- 
ers (water,  etc.). 
Naphtha.     Prescribed  by  English  physi- 
cians, means  pyroxylic  and  pyro- 
acetic   spirits.      In    German    pre- 
scriptions   it   means    ether;    often 
writtiii  naphtha  vitrioli. 
Vitrioli.      Kther. 
Naphthalol.     Bet4)l. 
Naphthopyrin.      Combination   of   beta- 

iiapbtdl  wilb  antipyrin. 
Naphthosalol.      l?itol. 
Naphthyl.     Naphtol. 


Bromine. 
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Natrium,  Natron.     Sodium,  soda. 
Natro-Kali  Tartaricum.     Koehelle  salt. 
Neapolitan  Ointment.     Mercurial  oint- 
ment. 
Neogale.     Fresh  milk. 
Nepenthe.      A   preparation    of   opium. 

(Ferris  &  Co.,  Bristol,  England.) 
Nico.     Nickel  carbonmonoxide. 
Nigramentum.     Black  ink. 
Nihil  Album.     Crude  zinc  oxide. 

Griseum.     Zinc  oxide. 
Nitratine.     Sodium  nitrate. 
Nitre,  Rough.     Magnesium  chloride. 
Nitrobenzin.  )  Artificial    oil     of     bitter 
Nitrobenzol.  )      almonds. 
Nitrum    Flammans.       Ammonium   ni- 
trate. 
Saturninum.     Lead  nitrate. 
Nix  Zinci.     Zinc  oxide. 
Norwood's   Tincture.      A  tincture   of 
Veratrum  viride,  U.S.P.  1890strength. 
Number  Six.      Tincture   of   capsicum 

and  myrrh.     ( Hot  drops. ) 
Nux  Aromatica.     Nutmeg. 

Metella.      Seed   of   Strychnos   nux 

vomica. 
Moschata.     Nutmeg. 


CEnanthic  Ether.     Artificial  oil  of  cog- 
nac, 
CSsipus.     Suint.     Impure  wool  fat. 
Oil,    "  American."       Scandinavian    for 
castor  oil. 

of  Bay.  Oil  of  laurel  berries.  (Gen- 
erally is  understood  to  mean  oil  of 
bay  rum.) 

of  Ben  (or  Behen).  Comes  from  a 
Moringa,  and  is  not  the  same  as 
oil  of  benne,  which  comes  from  a 
Sesamum. 

of  Cassia,  Artificial.  Probably 
camphor  oil,  or  neutral  oil  per- 
fumed with  oil  of  cassia. 

Colza.     Oil  of  rapeseed. 

Dagget.  Empyreumatic  oil  of  birch. 
(Oil  of  Russia  leather.) 

Dippel's.  Rectified  oil  of  harts- 
hiirn. 

of  Eggs.  By  expression  from  hard- 
boiled  yolks. 

Leaurelle.  A  preparation  for  the 
complexion.     (Proprietary.) 

Lucca.     A  brand  of  good  olive  oil. 

of  Niobe.     Methyl  bcnzoate. 

St.  Jacob's.  A  liniment.  (Spe- 
cialty of  Vogelcr,  Hiiltimore.) 

Seneka.     Crudi'  ])etn)leum. 

of  Smoke.     Creosote. 

Swallow.  Infused  oil  of  elder  flow- 
ers. 

of  Tartar.  Solution  of  potassium 
carbonate. 

of  Vitriol.    Sulphuric  acid. 


Ointment,  Black  Basilicon.     Basilicon 
ointment  with  pitch. 

Maury's.  A  compound  rhubarb 
ointiiient. 

Volatile.     Volatile  liniment. 
Oleite.     Sodium  sulphoricinoleate. 
Oleosa.     A  special  brand  of  eucalyptus 

oil.      (Drysdale  «fc  Co.,  London.) 
Oleum  Animale   Fcetidum.     Crude  oil 
of  hartshorn. 

Anthos.     Oil  of  rosemary. 

Betulinum.  Empyreumatic  oil  of 
birch.     (Oil  of  Ku.ssia  leather.) 

Bubulum.     Neatsfoot  oil. 

Cadinum.  Empyreumatic  oil  of 
juniper. 

Camphoratum.  Liniment  of  cam- 
phor. 

Castoris.  Castor  oil.  (Has  nothing 
to  do  with  castoreum.) 

Cedrae  (de  Cedro).     Oil  of  lemon. 

Chaberti.     Rectified  animal  oil. 

Chamomillae  Citratum.  Oil  of 
lemon,  distilled  over  German 
chamomile. 

Cocois.     Oil  of  cocoanut. 

Coctum.  Fixed  oil  (olive  oil)  in- 
fused with  the  respective  herb, 
etc. 

Cornu  Cervi  (Fcetidum).  Crude 
animal  oil. 

Fermentationis.     Fusel  oil. 

Juniperi  Oxycedri  (Empyreumati- 
cum).     Oil  of  cade. 

Laurinum.  Expressed  oil  of  laurel 
berries. 

Lumbricorum.  Infused  oil  of  earth- 
worms. 

Napi.     Rapeseed  oil. 

Nucis  Moschatae.  Besides  the  two 
kinds  of  oils  (volatile  and  fixed)  see 
also  Balsam  Nucistoe. 

Nucistae.  Expressed  or  volatile  oils 
of  numeg. 

Palmae  Christi.     Castor  oil. 

Petrae.  Crude  petroleum.  (Seneka 
oil.) 

Philosophorum.  Olive  oil  distilled 
over  hot  bricks. 

Portugallicum.     Oil  of  bergamot. 

Rusci.  Kmpyreuinatic  oil  of  birch. 
(Oil  of  Ru.«.sia  leather.) 

Tartari  per  Deliquium.  Concen- 
trated solution  of  potassium  car- 
bonate. 

Templinum.     Oil  of  pine  cones  and 
small  branches  of  Pinus  punulio. 
Onguent    (French).       Ointment    which 

contains  resin. 
Opodeldoc,  Steers's.     Solid  opodeldoc. 
Orellana.     Arnotta. 

Orexin.      Phenyldibydrochina/.olino  hy- 
drochloride.       Phenyldihydroquinazo- 
line.     (Appetizer.) 
Orleana.     Annotta. 
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Orthine.  Orthohydrazineparaoxybenzoic 
acid.      (Antiseptic,  antipyretic.) 

Oryza.     Kioe. 

Os  Sepiae.     Cuttlefish  bone. 

Oxalium.     Potassium  binoxalate. 

Oxychinaseptol.  Orthophenolsulpbo- 
iiate  of  oxyc'hiiioline. 

Oxy-di-methyl-chinizin.     Antipyrin. 

Oxygen  Powder.  Sodium  peroxide  con- 
taining 20  per  cent,  active  ox}-gen. 
(Bleacher.) 

Oxymel.     Honey  boiled  with  vinegar, 
^ruginis.     Honey  with  copper  ace- 
tate. 

Oxymellite  (French).  Honey  with  vin- 
egar. 

Ozokerite.  Earth-wax  ;  an  impure  par- 
affin. 


Palacetyrus.     Old  cheese. 

Palatinoid.  Gelatin  capsule  with  dry 
powder. 

Panacea  Mercurialis.     Calomel. 

Panchymagogum  Minerale  (P.  Quer- 
citani).      Calomel. 

Pancro-Bilin.  Ox-gall  and  pancreatin 
(Keed  tt  Carnrifk,  New  York.) 

Pan- Peptic  Preparations.  Specialty  of 
Sharp  &  Dolime,  Baltimore. 

Papine.  A  preparation  of  opium.  (Bat- 
tle &  Co.,  St.  Louis.) 

Papoid.  Digestive  principle  of  the  fruit 
of  Carica  papaia. 

Paraffinum  MoUe.     Petrolatum. 

Paroleine.  Trade-mark  for  a  prepara- 
tion of  tasteless  petroleum  oil,  Burr- 
oughs, Wellcome  *fc  Co.,  London. 

Passulse.     Raisins. 

Minores.    Corinthian  raisins.    (Gro- 
cers' '•  currants.") 

Pasta  Cerata.  Ointment  basis,  consist- 
ing of  yellow  wax,  water,  and  potas- 
sium carbfinate. 

Peacock's   Bromides.     Contains  potas- 
.■^iuiii,    sodium,    calcium,    ammonium, 
and  lithium  bromides.     (St.  Louis.) 
r  Pearl  White.     Bismuth  subnitrate. 

Pelletierine.  Alkaloid  of  pomegranate 
bark. 

Pental.  Trimethylethylene.  BetaLso- 
amylene.     (Ana-sthetic.) 

Pepperette.  Olive  pits.  (For  adulter- 
ating pepper.) 

Pepsalia.  A  peptic  salt  (probably  pep- 
sin and  salt)  for  table  use.  (Stern, 
London.) 

Perloids.  A  style  of  capsules.  (Pro- 
prietiiry.) 

Persio.     Cudbear. 

Phenacetine.  Paraacetophenetidine. 

Phenin.      Oxyethylacetanilid.      (Anti- 
pvretic,  anodyiif.) 

Phenates.     Carlxilatcs. 

Phenazone.     Antipyrin. 


Phenetidin.     Phenacetin. 

Phenetol.     Ethyl  phenate. 

Phenic  Acid.     Carbolic  acid. 

Phenin.  Paraacetophenetidine.  Phen- 
acetin. 

Phenocoll .  A midoacetoparaphenetidi ne. 
Glycocoll-paraphenetidine.  (Antipy- 
retic.) 

Phenofax.  Trade-mark  applied  to  an 
antiseptic  surgical  dressing.  Burroughs, 
"Wellcome  &  Co.,  London. 

Phenolin.     Mixture  of  soap  with  cresols. 

Phenolphthalein.  A  coal-tar  color.  In- 
dicator in  analysis. 

Phenolsulphonate .     Sulphocarbolate. 

Phenopyrin.  Combination  of  carbolic 
acid  with  antipyrin. 

Phenosalyl.  Mixture  of  carbolic  acid, 
.salicylic  acid,  lactic  acid,  menthol,  and 
eucalyptus  oil.     (Antiseptic.) 

Phenyl.     Phenol. 

Phenylacetamide.    Acetanilid,  U.  S.  P. 

Phenyl-di-methyl-iso-pyrazolon.  An- 
tipyrin. 

Pheiiyl-di-methyl-pyrazolon.  Antipy 
rin. 

Phenylic  Acid.     Carbolic  acid. 

Phenylone.     Antipyrin. 

Phosphin.  A  coal-tar  color.  Chrysan- 
ilin  nitrate. 

Photoxylin.  Similar  to  gun-cotton,  but 
made  from  wood-pulp. 

Phyllis  Amara.     Bitter  almond  bran. 

Physostigmine.     Eserine. 

Phytoline.  Antifat.  From  poke  ber- 
ries by  a  peculiar  process.  (Walker 
Pharm.  Co.,  St.  Louis.) 

Pichi.     Fabiana  imbricata. 

Picrol.  Diiodoresorcinmonosul  phonic 

acid. 

Picropyrin.  Combination  of  picric  acid 
with  antipyrin. 

Pills,  Eternal.  Pills  of  metallic  anti- 
mony, about  15  grains  each,  which, 
after  use,  were  recovered  from  the 
stools  and  washed. 
Lapactic.  Sharp  &  Dohme's  spe- 
cialty. (Baltimore.) 
Perpetual.     See  Pills,  Eternal. 

Pinguedo.     Lard. 

Pinguoleum.     Fixed  oil. 

Pink    Powders.      Contain  calomel   and 
sugar,    colored   with    a   little  car- 
mine. 
Saucer.     The  coloring  matter  is  de- 
rived from  safflower. 

Pinus  Canadensis,  Kennedy's.  Dark  : 
compound  fluid  extract  of  Pinus  cana- 
densis. White:  compound  solution  of 
7,iiK"  sulj)hate. 

Piperazidin.     Piperazin. 

Piperazin.  Diethylendinmine.  Ethyl- 
eiiimine.     (Uric  acid  solvent.) 

Pip-Menthol.  Menthol  from  American 
and  European  oil  of  peppermint. 
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Pisselaeum  Indicum.     Petroleum. 
Plasma,     (ilycerite  of  starch. 
Plasment.     Jiii.«i.s  for  urethral  injection.s. 
A  .slimy  solution  of  Irish  and  Iceland 
moss  with  admixture  of  glycerin  and 
benzoin. 
Plaster,  Diachylon.     Lead  plaster. 

Nuremberg.  Brown  plaster.  Mother 
plaster. 
Piatt's  Chlorides.    Contains  aluminum, 

sodium,  zinc,  and  calcium  clilorides. 
Plumbago.     Black  lead.     Also  a  genus 

of  li(!rl)s. 
Plumbum  Album.     Tin. 

Scytodepsicum.      Moist    lead    tan- 
natc. 
Plutonium.     Barium. 
Poivrette.      Olive    pits;    adulterant   of 

peppc.T. 
Poly  solve.     Alkaline  salts  of  sulpholeic 

acid. 
Poma  Aurantii  (-iorum).    Orange  buds. 
Pommade    (French).     Ointment   which 

does  not  contain  resin. 
Pompholix.     Zinc  o.vide. 
Pond's    Extract.      A    private   make   of 
"distilled     extract     of     witch-hazel" 
(hamamelis). 
Potash  for  Gargling.     Potassitim  chlo- 
rate. 
Potassium   Chromate   (neutral).      Yel- 
low potassium  chromate. 
Hydriodate.         Pota.ssiuin     iodide. 
(Kalium    hydro-iodicum   of    Ger- 
man prescriptions.) 
Rhodanate.      Potassium   sulphocy- 
anide  (-cyanate). 
Pot-Pourri.    Fumigating  species,  chiefly 

flowers,  generally  preserved  with  salt. 
Powder,  Digestive.     Compound  powder 
of  pepsin.     (Proprietary.) 
of  Algaroth.     Antimony  oxide. 
Pr6cipite    Blanc    (French).      This,    in 
French  prescriptions,  for  internal  use, 
is   calomel  (by  the  wet  process),  and 
for   external    use    it   generally    means 
white  precipitate. 
Primuline.      Sodium   thioparatoluidine- 

sulphonati!. 
Prussian  Blue.     Iron  ferrocyanide. 
Pulvis  ^rophorus.     Ktlervcscing  pow- 
der.    (Soda,  Seidlitz.) 
Diatragacanthae.     Starch,  liquorice 

root,  gum  arable,  and  sugar. 
Digestivus.         Kluibarli,    saltpetre, 

and  cream  of  t;irtar. 
Gummosus.     See   Pulvis  Diatraga- 

cantliii'. 
Infantum.     When  for  internal  use: 
magnesia  and  rhubarb,  with  oil  of 
fennel.      When  for  external   use: 
baby  dusting-powder. 
Jacobi.     Antimonial  powder. 
Puerorum.      See   Pulvis    Infantum 
(internal  use). 


Pumiline.  A  distillate  from  Pinus  pu- 
milio,  in  a  variety  of  forms.  (Stern, 
London.) 

Punicine.  Pelletierine ;  alkaloid  of 
pomegranate  bark. 

Purple  of  Cassius.  Gold  precipitated 
from  solution  by  tin  chloride. 

Putty  Powder.  Polishing  .substance. 
Tin  oxid.'. 

Putz  Pomade.  A  polishing  ointment, 
containing  ferric  oxide,  and  probably 
pumiee-stone. 

Pyoktanin,  Blue.     Methylviolet. 
Yellow.     Auramine. 

Pyracine.     Antipyrin. 

Pyrazolone.     Antipyrin. 

Pyretin.  A  new  antipyretic  of,  as  yet, 
unknown  composition. 

Pyrodine.  Acetophenylhydrazine.  Hy- 
dracetin.     Acetylphenylhydrazine. 

Pyrcenus.     Alcohol. 

Pyrogallopyrin.  Combination  of  pyro- 
gallol  with  antipyrin. 

Pyrolignine.  A  "ligneous"  (sir.)  prod- 
uct from  wood  tar.  (Borst,  Montreal, 
Canada).     (Antipyretic.) 

Pyrophorus.  A  mixture  of  certain  sub- 
stances  which  ignite  spontaneously 
when  exposed  to  the  air. 

Pyroxylin.     Gun-cotton. 

Pyrozole.  One  of  the  coal-tar  chemi- 
cals. (Pyrozole  Chem.  Co.,  St.  Louis.) 
(Antipyretic.) 

Pyrozone.  Hydrogen  peroxide  rendered 
permanent  in  ether.  (Specialty,  Mc- 
Ke-sson  &  Robbins,  New  York. ) 


Quaker  Button.     Nux  vomica. 

Quaker's  Black  Drop.  Vinegar  of 
opium. 

Quassation,  In  pharmacy,  the  act  of 
reducing  roots  and  tough  barks  to  mor- 
sels. 

Quevenne's  Iron.  Iron  reduced  by  hy- 
drogen. 

Quicicine.  A  solution  of  1  part  of  car- 
bolic acid  and  0.02  part  of  mercuric 
chloride  in  100  parts  of  dilute  alcnhol. 

Quickwater.  Solution  of  mercuric  ni- 
trate. 

Quinine,  Amorphous.  The  ether  solu- 
ble part  i>f  i|iiin<>i(liiie. 

Quinole.  llydro(|uinone  (for  photo- 
graphic purposes). 

R. 

Radical  Vinegar.     Glacial  acetic  acid. 
Raisins,     Corinthian.        (in>cers'     cur- 
rants. 
Ramenti  Ferri.     Iron  filings. 
Realgar.     Red  arsenic  sulphide. 
Reddle.     Red  chalk. 
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Regulus  (Antimonii,  etc.).  The  pure 
iiif'tals,  when  separated  by  fusion. 

Resina  Elastica.     India  rubber. 

Empyreumatica  Liquida.     Tar. 
Empyreumatica  Solida.     Pitch. 
Flava.     Rosin.     (Colophony.) 
Pini.     Turpentine  (solid,  hard). 

Resopyrin.  Compound  of  resorcin  and 
antijiyrin. 

Resorcinol,  Resorcin.  This  name  has 
also  been  given  to  the  fused  product  of 
resorcin  and  iodoform.     (Bielaiew.) 

Resorcinopyrin.  Combination  of  resor- 
cin and  antipyrin. 

Retinol.  Rosin  oil.  Rosinol.  Resinol. 
(Antiseptic,  astringent.) 

"  Rex."      Extract   of  beef  of   Cudahy, 
Omaha,  Neb. 
Metallorum.     Gold. 

"  Rhatn.  Cat."  Abbreviation  of  Rham- 
nus  catharticus.     (Buckthorn  berries.) 

Rixoline.     Artificial  oil  of  turpentine. 

Rizine.  Rice,  partially  acted  upon  by 
superheated  steam. 

Rob  (Roob).  Inspissated  juice  (of  elder- 
berries, carn)t,  juniper  berries,  etc.). 

Rodinal.  Paraamidophenol.  (For  pho- 
tographic purposes.)  Solution  of  pa- 
raamidophenol hydrochlorate,  sodium 
sulphite,  and  potassa  in  water. 

Rose  Pink.  Whiting  colored  with  de- 
coction of  Brazil  wood  and  pearl  ash. 

Rosinol.     Rosin  oil. 

Rotterin.  Antiseptic  solution,  contain- 
ing zinc  chloride  and  sulphocarbolate, 
salicylic  acid,  boric  acid,  citric  acid, 
thymol,  and  sodium  chloride.  Also  in 
pa-stilles. 

Rotulae.     Lozenges. 

Rouge.     Red  ferric  oxide. 

Card.       Sodium    carthainate,    from 
safllower. 

Rubigo  Ferri.     Iron-rust. 

Rubramentum.     Red  ink. 

Ruddle.     A  kind  of  red  chalk. 

Rufus's  Pills.    Pills  of  aloe.s  and  myrrh. 

Rusot.     Extract  of  Berberis  lycium. 


S. 

Saccharated  Pepsin.  (IT.  S.  P.  18!»0. ) 
pepsin  10  jiercent.  Powdercid  sugar 
of  milk,  HO  percent. 

Sacchari   Fcex.     ]VIola.sses. 

Saccharol6  (FVench).  Any  moist  lir|uid 
preparation  (except  syrup)  which  con- 
tains sugar  in  large  proportions. 

Saccharum  Acernum.  "1  .,      , 

^         ,  >  Maple  sugar. 

Canadense.  )         '  ■ 

Candum       (Candisatum).        Rock 

caiidy. 

Saturni.     Sugar  of  lead. 

Saccharure  (P'reneh)       Dry  8accharol6  ; 

medicated  sugars. 

Saffranin.     A  coal-tar  color. 


SafTrol.     A  concentrated  oil  of  sassafras  ; 
now  mostly  obtained  from  oil  of  cam- 
phor. 
Saffron,  American.     Safflower. 
Saim.     Adej>s. 

Sal  Absinthii.     Potassium  carbonate. 
Acetosellae.       Potassium      oxalate. 
((ionerally  oxalic  acid  is  expected.) 
.^ratus.     Potassium  carbonate. 
Alembroth.      A    mixture    of    mer- 
curic and  ammonium  chlorides. 
Amarum.     Magnesium  sulphate. 
Ammoniacum  Martiale.     Iron  am- 

monio-chloride. 
Ammoniacum  Secretum  Glauberi. 

Ferrous   sulphate. 
Ammoniacum  Volatile.       Ammo- 
nium carbonate. 
Anglicum.     Magnesium  sulphate. 
Argenti.     Silver  nitrate. 
Armeniacum.       Ammonium    chlo- 
ride. 
Artis.     A  mixture  of  mercuric  and 
ammojiium  chlorides. 

Benjamin.  It,  ■-, 

„     ■"    .         >  Benzoic  acid. 
Benzom.     j 

Catharticus  Amarus.     Magnesium 

sulphate. 
Catharticus  Anglicanus.      Magne- 
sium suljihate. 
Catharticus  Glauberi.    Sodium  sul- 

j)hate. 
Chalybis.     Iron  sulphate. 
Cornu  Cervi.     Ammonium  subcar- 

boiiate. 
de  Duobus.     Potassium  sulphate. 
Diureticus.     Potassium  acetate. 
Enixum.     Potassium  bisulphate. 
Essentiale  Tartari.     Tartaric  acid. 
Fossilis.     Sodium  chloride. 
Fuliginis.     Ammonium  carbonate. 
Gemmae.     Sodium  chloride. 
Lactis.     Milk  sugar. 
Marinum.     Sea  salt. 
Martis.     Ferrous  sulphate. 
Microcosmicum.     Salts  of  urine. 
Mirabile    Glauberi.       Sodium    sul- 

jihate. 
Mirabile  Perlatum.     Sodium  pho.s- 

phate. 
Nitrum.     Pota.^sium  nitrate. 
Ossium.     Aiiinionium  carbonate. 
Panchrestum.     Potassium  tartrate. 
Petrae.      I'<itassiuiii  nitrate. 
Polychrestum    Seignetti.     Sodium 

tartrate. 
Polychrestus.     Pota.s.«iuni  sulphate. 
Polychrestus  Glaseri.    Potassae  sul- 

))lias  cum  sul|)hure. 
Prunelle.      I'otassium  nitrate. 
Rupellensis.      Kochelje  salt. 
Sapientise.     Sal  alembroth. 
Saturni.      Liad  acetate. 
Scientiae.     Sal  alembn)th. 
Sedativus  Hombergi.    Boracic  acid. 
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8al  Sedlicensis.     Maijnesiurn  sulphate. 
Sennerti.     Potassium  acetate. 
Seydschutzense.      Mai^nesiuiii  sul- 

phat(!. 
Succini.     Succinic  acid. 
Tartari.     Pntassiuin  carhoiiate. 
Tartari  Essentiale.     Tartaric  acid. 
Thermarum  (Carolinarum).  Carls- 

l)ad  salt. 
Urinae.     Sodium  phosphate. 
Vegetabile.     Potassium  tartrate. 
Vitae.     Sal  al(;mbroth. 
Vitrioli.     Zinc  sulphate. 
Vitrioli  Narcoticum.    Boracic  acid. 
Volatile.     Ammonium  carhonate. 
Volatile  Liquid.     Ammonia  water 
Vomitorium    Vitrioli.        Zinc    .sul- 
phate. 
Salacetol.       Salic\'lacetol.        (Antirheu- 
matic.) 
Salamander's    Blood.       Fuming   nitric 

acid. 
Salbromalide.     Antinervine. 
Salicyl-Bromanilide.     Antinervine. 
Salinaphtol.     Bet(jl. 
Saliphene.     Salicylphenetidine. 
Salipyrin.     Antipyrin  salicylate. 
Salitonia.     A   saline    tonic.     (Phenique 

Cheni.  Co.,  St.  Louis.) 
Salmiac.     Ammonium  chloride. 
Salol.     Phenyl   salicylate.    Phenol  sali- 
cylate.      Phenylic    ether   of   salicylic 
acid. 
Salophene.  Acetylparaamidosalol.   (An- 
tirheumatic.) 
Salt,  Fruit.     A  variety  of  Seidlitz   (or 
Seltzer)  aperient. 
Herapath's.     Quinine  iodosulphate. 
Microcosmic.     Sodium  and  ammo- 
nium phosphate. 
Seignette.     Rochelle  salt. 
Sore-Throat.     Sal  prunelliB. 
of  Tartar.     Pure  potassium  carbon- 
ate. 
of  Tin.     Tin  chloride. 
Salve   Pencil.     Ointment  in  the  shape 

of  a  pencil  or  stick. 
Sandiver.     See  Glass  Gall. 
Sandyx.     Red  lead  o.\ide. 
Sanrtetto.     A  combination  of  santal  oil 
and  saw-palmetto.      For  bladder-com- 
plaints.    (Od.  Chem.  Co.,  New  York.) 
Santal    Midy.      Gonorrhwa  capsules  of 

Grimault  &  Co.,  in  Paris. 
Santoninoxim.     Derivative  of  santonin. 
Sapo    Medicatus.      A    <food    quality  of 

neutral  whiti;  Castile  soap. 
Sapocarbol.      Mixture   of    cresols   with 

soap.     (Antiseptic.) 
Saponiment.     A  kind  of  compound  soap 

linim  -nt. 
Saprol.     Mixture  of  crude  cresols  with 

hydrocarbons.     (Antiseptic. ) 
Sarco-Peptones.     Specialty  of  Rudish. 
(Meat  peptone.) 


Santonica.       Levant 


Saturatio.     Solution  of  8r>dium  citrate. 

Saturnus  (Saturni).     Lead. 

Schweinfurth's  Green.    Copper  arsenite. 

Sea-Onion.     Squill. 

Sebum  iSevum).     Suet.     Tallow. 

Sedatine.  Antipyrin.  Also  applied  to 
paravalerylamidophenetol.  (A  new 
sedative.) 

Sedox.  A  new  dressing  for  wounds,  etc., 
similar  to  cotton. 

Seignette's  Salt.     Rochelle  salt. 

Semen  Contra.  Wormseed  from  Bar- 
bary. 

Semen     Cynae. 
wormseed. 
Sanitum.     The   seed   of    Artemisia 
santonica. 

Semencina.  Levant  wormseed.  (San- 
tonica.) 

Semina  Strychni.     Nux  vomica. 

Serosine.  Bronio-anilid.  (Antipyretic.) 
(Serosine  Chem.  Co.,  St.  Louis.) 

Serum  (Lactis,  etc.).  Whey  (milk,  etc.). 

Sideros.     Iron. 

Siliqua  Dulcis.     St.  John's  bread. 

Soloid.  Trade-mark  for  compressed  and 
other  chemicals  for  making  lotions,  etc. 
Burroui^hs,  Wellcome  &  Co.,  London. 

Sol.     Gold. 

Solution,  Goadby's.  A  preserving  so- 
lution for  animal  substances,  contain- 
ing salt,  corrosive  sublimate,  and  ar- 
senic. 

Solutol.  A  solution  of  sodium  cresolate 
in  excess  of  cresol.  Solution  of  cresols 
in  sodium  cresylate.     (Disinfectant.) 

Solveol.  A  solution  of  cresolene  in  so- 
dium salicylate.  Solution  of  cresols  in 
sodium  cresotate.    (Surgical  antiseptic.) 

Solvin.     See  Polysolve. 

Somnal.  Solution  of  chloral  hydrate 
and  urethane  in  alcohol. 

Sozal.  Aluminum  salt  of  paraphenol- 
sulphonic  acid. 

Sozoiodol  (difficultly  soluble).  Potas- 
sium salt  of  diiodoparaphenolsul- 
phonic  acid. 
Mercury,  Zinc,  etc.  The  respec- 
tive salts  of  diiodoparaphenolsul- 
phonic  acid. 

Sozoiodol  (easily  soluble).  S<xlium  salt 
of  diiodoparaphenolsulphonic  acid. 

Spanish  White.     Bismuth  subnitrate. 

Sparadrap.     Spread  adhesive  plaster. 

Spathum  Fluoricum.     Fluor-spar. 

Species  Pectorales.  Pectonil  species. 
("  Breast  tea.") 

Spelter.     Zinc. 

Speltrum.     Zinc. 

Sperma  Mercurii.     Mercurv  acetate. 

Spermine.  An  ai]ueous  mfusion  ob- 
tained from  the  pn>state  gland  and 
testicles  of  animals.     (Nerve  tonic.) 

Spina  Cervina  (Baccae,  etc.).  Buck- 
thorn berries,  etc. 
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Spirit  of  Nitre.     Crude  nitric  acid. 
Pyro-Acetic.     Acetone, 
of  Salt.     Crude  nmriatic  acid, 
of  Turpentine.     Oil  of  turpentine. 
Spiritus.     See  al>(>  Liquor. 

Inflammabilis.    Alcohol  (sometimes  ' 

wliiskey). 
Juniperi.     Generally  gin. 
Lethalis.     Carbonic  acid. 
Mindereri.     Solution  of  ammoiiiuin 

acetate. 
Muriatico-^thereus.        Spirit     of 
chloric  ether.       (Not  that  contain- 
ing chlorof(jrm.) 
Muriatico-^thereus       Martiatus. 

TiiRtura  ferri  chloridi  atherea. 
Nitri  Dulcis.     Sweet  spirit  of  nitre. 
Nitri  Duplex.    ^ 
Nitri  Fumans.  I  Nitric  acid. 
Nitri  Glauberi.  j 
Nitrico-iEthereus.     Sweet  spirit  of 

nitre. 
Odoratus.     Cologne. 
Pyroxylicus.     Methylic  alcohol. 
Sacchari.     Kuni. 

Salis  Dulcis.    Spirit  of  chloric  ether. 
(Not  that  containing  chloroform.) 
Salis  Fumans.     Muriatic  acid. 
Sulphurico-iffithereus.       Spirit    of 

etiier.      (Hort'iiiann's  drops.) 
Veneris.     Acetic  acid. 
Vitrioli.     Diluted  sulphuric  acid. 
Vitrioli    Dulcis.      Hoffmann's  ano- 
dyne. 
Spodium.  Crude  bone  charcoal.    (Ivory- 
black.) 
Spritz.     A  laboratory  wa.sh-bottle. 
St.    Germain    Tea.       Contains    senna, 
manna,    elder-flowers,    and    fennel    or 
anise. 
Stannum  Cinereum.  1  pj^^^^^^^,^ 
Glaciale.  J 

Indicum.     Zinc. 
Steapsin.     Kniulsifying  ferment  of  the 

pancreatic  juice. 
Stearin.     Stearic  acid. 
Steel  Mixture.     Mistura  ferri  composita. 
Stibio-Kali  Tartaricum.    Tart-r  emetic. 
Stibium.     Antimony. 
Stilus  (Stylus).     Ointment  in  the  shape 

of  pencil  or  stick. 
Stipites  Dulcamarae.     Dulcamara. 
Storax  Calamita.     Solid  stora.x.      (Gen- 
erally sawdust  or  residue  of  cinchona 
preparations  mi.xed  with  liquid  stora.\.) 
Stoughton's  Elixir.    Compound  tincture 

of  gcutiaii. 
Stypteria.     Alum. 
Styracol.     (iuaiacol  cinnamate.     Cinna- 

iMylgU!iiu<'ol.     (Antiseptic.) 
Styrone.     Cinnamyl  alcohol. 
Succata.     "  Citron"  of  the  grocers. 
Succinum  (Oleum,  etc. ).    Amber     (Oil, 

etc. ) 
Succolata.     Chocolate. 


Sucrate  (French).     A  saccharate. 
Sucrol.  Paraphenetolcarbamide.  (Sweet- 
ener.) 
Suffitus.     Fumigation. 
Sugar  Sand.     Crude  milk  sugar. 
Suint.    rEsipus.    Impure  wool  fat.    (An- 
tiseptic.) 
Sulphaminol.     Thio-oxydiphenylaniine. 
Sulphas    Americanus  Australis.     Qui- 
nine sulphate. 
Sulphonal.       Diethylsulphonedimethyl- 

methane.     (Hypnotic.) 
Sulphur  Antimoniatum  Fuscum.    Pre- 
cipitated sulphuret  of  antimony. 
Auratum.     Golden  sulphur.       (An- 
timony sulphide.) 
Nigrum.     Impure  native  sulphur. 
Stibiatum      Rubrum      (Rubeum). 
Kermes    mineral,   antimony,    sul- 
phide and  oxide. 
Vivum.     Impure  native  sulphur. 
Sydenham's    Laudanum.        Wine    of 

opium. 
Syrup,  Cuisinier.     Compound  syrup  of 
sarsaparilla. 
of  Figs.   A  kind  of  compound  syrup 
of  senna.     (California  Fig  Syrup 
Co.,  San  Francisco.) 
Syrupus  Communis.     Molasses. 

Diacodii.     Syrup  of  poppy-heads. 
Domesticus.     Syrup  of  buckthorn 

berries.     (Generally  molasses.) 
Empyreumaticus.     Molasses. 
Fuscus.     Molasses. 
HoUandicus.     Molasses. 


Tabloids.     Trade-mark  applied  to  com- 
pressed   and    other   goods,  etc.     Burr- 
oughs, "Welcome  &  Co.,  London. 
Taffetas.      IMaster  .spread  on  silk. 
Tartarus.       Crude   potassium    bitartrate 
(argols).         Then,    several    potas- 
sium salts. 
Boraxatus.     Potassium  and  sodium 

borotartrate. 
Natronatus.     Rochelle  salt. 
Tartarisatus.     Potassium  tartrate. 
Vitriolatus.     Potassium  sulphate. 
Terebinthina  Cocta.    Turpentine  (hard, 

solid). 
Terra  Cariosa.     Kotten-stone. 
Foliata.     Sulphur. 
Foliata  Mineralis.    Impure  sodium 

carbonate. 
Foliata  Tartari.    Potassium  acetate. 
Fullonica.  )  ^.^„^^,^  ^^^^,^ 
Fullonum.  ) 
Japonica.     Catechu. 
Ponderosa.       Natural    barium    sul- 

phatf. 
Sigillata    (Alba,    Rubra).       White 
and  red  bole. 


GLOSSARY  OF  UNCOMMON  NAMES,  ETC. 


i:Wi 


Terraline.      A  preparation  from   petro- 
leum products,  for  internal  use.     (Ter- 
raline Co.,  Washington,  D.C.) 
Tetraiodpyrrol.     lodol. 
Tetronal.         Diethylsulphonediethylmc- 

thane.     (Hypnotic.) 
Thebaicum.     Containing  opium. 
Therapol.        Ozonized    vegetable     oils. 

(Ozone  Co.,  New  York.) 
Theriaca.     Molasses. 
Theriaca    Andromachi.       An    aromatic 
astringent  confection  containing  opium, 
which  originally  had  more  than  70  in- 
gredients. 
Thermine.        Tetnihydrobetanaphthyla- 
mine.     Tetrahydrobetanaphtholamine. 
(Heat  producer.) 
Thilanin.     Compound   of   sulphur  with 

lanolin.     (Dermic.) 
Thioform.      Basic  bismuth  dithiosalicy- 

late.     (Antiseptic.) 
Thiolin.      Salts   of    thiosulphonic   acid. 
Salt   of   thiolinic   acid.      Sulphonated 
and  sulphurated  linseed  oil. 
Thiolo.  Ammonium  salt  of  thiosulphonic 

acid.     Thiol.     Artificial  ichthyol. 
Thiosinamine.     Allylsulphuwirbamide ; 
by  the  action  of  ammonia  upon  volatile 
oil  of  mustard.     (Thornclitfcdisinfect- 
ant.)     See  Izal. 
Thymacetin.    Oxethylacetamidothymol. 

(Analgetic.) 
Thymolol.     Aristol. 
Tincal.     Native  borax. 
Tinctura  Hiera.     Wine  of  aloes. 
Japonica.     Tincture  of  catechu. 
Melampodii.        Tincture    of    black 

hellebore. 
Thebaica.     Tincture  of  opium. 
Tincture,    Antacrid.       Guaiac   mixture 
with  corrosive  sublimate. 
Antiperiodic.     A   kind  of  Swedish 

bitters  with  quinine. 
Bestucheff's.     Ethereal  tincture  of 

ferric  chloride. 
Huxham's.     Compound  tincture  of 

cinchona  with  saffron. 
Simulo.      Tincture  of  the   seeds  of 
Capparis  coriacea.     (Nervine  ) 
Tolphite.     A  dusting-powder  containing 

talcum.     (England.) 
Tolypyrin.    A  new  antipyretic.     Parato- 

lyldimethylpyrazolone. 
Tolysal.     A  compound  of  tolypyrin  with 

salicylic  acid. 
Tongaline.     Contains  tonga,  cimicifuga, 
colchicine   salicylate,    pilocarpine   sali- 
cylate,   according    to   Mellier  Co.,  St. 
Louis. 
Tonquinol.    Trinitroisobutyltoluol.  Sub- 
stitute for  musk. 
Tous-les-mois.     Canna  starch. 
Traumaticine.    Solution  of  gutta-percha. 
Treacle.  Originally  "Theriac."  In  Eng- 
lish prescriptions  it  means  "  molasses." 


Treacle,  Venice.  See  Theriaca  Andro- 
machi. 

Trefusia.     A  natural  iron  albuminate. 

Tribromhydrine.     Ally!  tribromide. 

Trifolium  Fibrinum.  Menyanthes 
(Huckbean.      Bogbean.) 

Tri-Iodides,  Henry's.  For  rheumatisnr». 
(Kenz  &  Henry,  St.  Louis.) 

TrJmethylamine.  Is  not  exacth*  the 
same  as  propylamine,  though  often 
prescribed  thus. 

Trional.  TriethylsulphonmethylethyU 
methane.  Diethylsulphonomethyl- 

ethylmethane      (Hypnotic.) 

Trip.     Iron  subcaroonate. 

Tritica.  A  kidney  remedy.  Probably 
a  preparation  of  Triticum  repens. 
(Searles  &  Hereth,  Chicago.) 

Trypsin.  Pe[)tonizing  ferment  of  the 
]>iincreatic  juice. 

Tuberculin.  A  product  of  the  tubercle- 
bacilli,  according  to  Koch. 

Tuberculocidin  (shortened  "  T.  C," 
or  Alexine  "  T.  C").  Purified 
tuberculin,  according  to  Klebs. 
"  E."  Mixture  of  tuberculin  (Koch) 
and  tuberculocidin  (Klebs),  ac- 
cording to  Spengler. 

Tumenol.     A   preparation  of  tumenol- 
sulphonic  acid. 
Powder.     ALso  a  preparation. 

Turbeth  Mineral.  Yellow  mercuric  sul. 
phate. 

Turionis  Pini.     Pine  cones. 

•'  Turps."     Oil  of  turpentine 

Tusche.     India  ink. 

Tushy-stone.     A  gray  zinc  oxide. 

Tutia.     Impure  zinc  carbonate  or  ozida 

Tutty.     Impure  zinc  oxide. 


U. 


Ultramarine.     German  blue. 
Unction.     ^lild  mercurial  ointment. 
Unguentum  .^gyptiacum.   Honey  with 
acetate  of  copper 
Cerussae    Acetatse    (P.    L.    1787). 

Cerate  of  lead  acetate. 
Diapompholygos.    Ointment  of  im- 
pure zinc  oxide. 
Myrrhae.       Ointment  basis  :    1    part 
of   myrrh    and    10   part*    of   wax 
melted  together  with  oil. 
Nervinum.    Compound  ointment  of 

rosemary. 
Ophthalmicum.      A  mild  ointment 

of  mercuric  oxide. 
Quercinum.     Soft  (moist)  lead  tan- 

nate. 
Scytodepsicum.       Moist  lead   tan- 
natc. 
Uralin.     Uraliuni. 

Uralium.     Chlonil-urethan.     Uralin. 
Urethane.     Ethyl-carbamate. 
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Uricedin-Stroschein.  Compound,  con- 
taining in  100  parts  27.5  sodium  sul- 
phate, 1.6  sodium  chloride,  67  sodium 
citrate,  and  1  0  lithium  citrate. 

Uropherin.  Theobromine,  lithium,  and 
sodium  salicylate.     (Diuretic.) 


Valoid.  Trade-mark  for  liquid  extract*, 
etc.      Burroughs,  "VVellconie  &  Co. 

Valule.  Trade-mark  applied  usually  to 
capsules  enclosing  divided  doses  of  sub- 
stances.     Burroughs.  "Wellcome  «&  Co. 

Vaporole.  Trade-mark  applied  usually 
to  capsules  containing  medicaments  for 
inhalation,  etc.  Burroughs,  Wellcome 
&  Co.,  London. 

Venus.     Copper. 

Crystals  of.     Copper  acetate. 

Vervain's  Balsam.  Compound  tincture 
of  bciiznin. 

Vienna  Powder.     Potassa  with  lime. 

Vigoral.  A  mixture  of  beef  extract  and 
powdered  beef.  (Armour  &  Co. ,  Chi- 
cago.) 

Vin  Mariani.  Compound  wine  of  coca. 
French  specialty. 

Vinegar  of  the  Four  Thieves.  An  aro- 
matic vinegar  of  the  French  Pharmaco- 
pfpia. 

Vinolia  Preparations.  Contain  zinc 
oxide  and  borax. 

Vinum    Adustum.      Alcohol.       (Some- 
times brandy.) 
Crematum.     Brandy. 

Virgin's  Milk.  A  mixture  of  tincture 
of  benzoin  and  water. 

Viride  .^ris.  Verdigris.  (Crude  cop- 
per acetate.) 


Viscum  Album.     Mistletoe. 
Vitriolum  Cupri.     Blue  vitriol. 

W. 

Wade's  Drops.     Compound  tincture  of 

benzoin. 
Wash  Rag.     LuflFa  aegyptiaca. 

Goulard's.     Lead  water. 
\A^aterglass.     Sodium  or  potassium  sili- 
cate. 
White  Copperas.     Sulphate  of  zinc. 
Flake.     Lead  carbonate. 
Liquor.     Southern   negro   term   for 

alcohol. 
"  Nix."     Crude  zinc  oxide. 
Pearl.     Bismuth  subnitrate  or  chlo. 

ride. 
Permanent.     Artificial  barium  car. 
bonate  or  sulphate. 
Wolfram.     Tungsten. 
Wolframate.     Tungstate. 
Wound  Balsam.      Compound  tincture 
of  benzoin. 


Yellow  Arsenic. 

phide. 


Yellow  arsenic  sul- 


Zea.   Maize,    Indian  corn. 
Zinc  Flowers.     Zinc  oxide. 
Zinchaemol.     The  same  as  haemol. 
Zootic  Acid.     Pru.ssic  acid. 
Zooticum.    As  adjective  to  several  salts 

Hydrocyanatc. 
Zymine.     English  name  for  pure  pan 

creatin. 
Z.  Z.     Anciently  myrrh,  now  zingiber 

Ginger. 


QUESTIONS 


Note.— In  the  fourth  edition  of  this  book,  questions  whieh  had  appeared  iu  former  editioiu 
were  omitted  to  save  space,  these  are  now  inserted  in  a  revised  form  and  are  placed  at  the  end 
of  the  book.  These  tjuestions  are  intended  to  aid  students  in  reviewing  their  work  and  as  sug- 
gestive to  Boards  of  Tharmacy  in  preparing  examination  questions. 


QUESTIONS  ON  INTRODUCTORY  CHAPTER. 

Define  Pharmacy.     (See  page  25.) 

In  what  respects  is  Pharmacy  an  art  as  well  as  a  science,  and  what  does  it  com- 
prehend? 

Is  the  word  Pharmacy  ever  applied  to  any  particidar  place?     If  so,  how? 

Into  what  two  classes  is  Pharmacy  divided? 

Name  and  define  the  sciences  which  form  the  basis  of  Theoretical  Pharmacy. 

Define  Materia  Medica. 

What  is  the  name  of  the  science  which  treats  of  crude  drugs? 

In  what  respect  does  this  science  differ  from  Pharmacy  in  its  specific  sense? 

What  is  Toxicology? 

Of  what  does  Microscopy  treat? 

Name  and  define  additional   collateral    branches    taught    in    association    with 
Theoretical  Pharmacy. 

Define  Practical  Pharmacy. 

What  is  a  Pharmacopa?ia? 

Give  the  titles  and  last  dates  of  issue  of  four  of  the  most  important  Pharma- 
copoeias. 

Why  is  the  present  Pharmacopoeia  called  "Eighth  Revision"  and  not  "1900"? 

Are  all  Pharmacopoeias  issued  under  authority  of  government? 

If  not,  name  an  exception. 

What  would  be  the  advantages  of  an  International  Pharmacopoeia? 

By  what  practical  plan  have  the  chief  advantages  of  such  a  book  been  secured? 

When  was  the  present  U.  S.  Pharmacopcx'ia  prepared? 

Describe  the  way  in  which  the  U.  S.   Pharmacopoeia   is   revised   and   how   the 
committees  are  appointed. 

How  many  members  constituted  the  final  committee  of  revision? 

How  many  substances  having  separate  titles  are  contained  in  the  Pharmacopoeia? 

What  classification  or  arrangement  of  the  various  drugs  and  medicines  has  been 
accepted? 

In  the  nomenclature  of  the  Pharmacopoeia,  how  are   the   titles   of  the   various 
substances  indicated? 

What  is  the  official  Latin  title  of  Caraway? 

What  is  the  botanical  name  of  Caraway? 

What  is  the  official  English  title  of  Cantharis? 

What  is  the  synonym  of  Cantharis? 

What  is  the  symbolic  formula  of  Potassium  Chlorate? 

What  is  the  official  definition  of  Caraway? 

What  is  the  object  of  having  an  official  Latin  title,  and  what  use  is  made  of  it? 

Why  is  the  Latin  language  selected  for  this  title? 

Under  what  circumstances  is  it  allowable  to  abbreviate  official  Latin  titles? 

When  are  abbreviations  improper? 

What  does  the  official  definition  indicate? 
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In  choosing  the  official  name,  what  part  of  the  botanical  name  of  a  plant  is  pre- 
ferred? 

What  exceptions  are  there  to  this  rule? 

When  several  parts  of  the  same  plant  are  used,  how  are  they  distinguished? 

When  two  or  more  plants  of  the  same  genus  are  official,  how  are  they  distin- 
guished? 

Are  the  Latin  names  of  drugs  usually  in  the  singular  or  the  plural  number? 

What  reason  is  assigned  for  this? 

In  the  case  of  compound  medicines,  how  have  the  names  been  selected? 

Where  medicines  have  too  many  important  ingredients  to  admit  of  selection, 
how  have  they  been  named? 

What  is  meant  by  the  official  English  title  of  a  Pharmacopceial  substance? 

Under  what  circumstances  shoidd  the  official  English  title  be  used? 

The  common  or  popular  names  having  been  discarded  and  other  names  substi- 
tuted, what,  for  example,  are  the  present  names  of  the   drugs  formerly 
known  as  Irish  Moss,  Pipsissewa,  Male  Fern,  Yellow  Jasmine? 

Why  has  this  change  been  made? 

Have  all  the  common  names  been  changed?  If  not,  give  an  example  and  the 
reason  why  it  was  not  changed. 

What  important  change  in  the  English  names  of  chemical  substances  was  made 
in  the  U.  S.  Pharmacopoeia  of  1890?    Why  was  this  done? 

How  are  the  higher  and  lower  forms  of  the  salts  of  iron  and  mercury  differen- 
tiated?    Give  an  example. 

How  are  the  compounds  of  mercury  further  distinguished? 

Why  is  the  term  "iron"  retained  for  the  scale  salts  of  iron? 

Do  the  pharmacopceial  names  of  chemical  substances  always  represent  their 
chemical  composition?  If  not,  give  an  example  of  one  that  does  not,  and 
the  reason  for  not  using  the  systematic  name. 

Were  the  proprietary  or  trade  names  for  synthetic  remedies  introduced  into  the 
U.  S.  P.  (8th  Rev.)? 

Give  an  illustration  of  the  rule  followed. 

What  is  meant  by  a  synonym? 

Is  it  desirable  to  increase  the  use  of  synonyms? 

Why  are  they  used? 

Where  were  synonyms  placed  in  the  present  Pharmacopoeia?     Why? 

What  is  meant  by  the  botanical  name  of  a  plant? 

How  is  it  usually  derived? 

W^hy  is  it  important  to  know  the  botanical  names  of  plants? 

What  is  the  meaning  of  the  official  abbreviation  "  Fam."  used  after  the  botanical 
name? 

What  abbreviation  was  used  in  the  U.  S.  P.  1890  in  place  of  the  present  "  Fam."? 

What  are  symbolic  formulas? 

What  are  the  objectg  of  their  employment? 

What  do  the  figures  following  a  symbolic  formula  indicate? 

What  is  meant  by  molecular  weight? 

What  is  an  atom? 

Describe  what  is  meant  by  the  official  definition  of  a  drug  or  chemical. 

What  was  the  purpose  in  introducing  the  "purity  rubric"? 

How  will  it  prevent  unjust  prosecutions? 

What  is  meant  by  the  official  description  of  a  dnig? 

What  are  the  objects  of  having  official  descriptions? 

What  is  an  assay  process?     How  are  alkaloidal  drugs  usually  assayed? 

What  is  meant  by  "  gravimetric  "  assay  ? 

Bv  "volumetric"  assay? 

Why  was  an  average  dose  introduced  into  the  U.  S.  P.?  What  was  the  need  for 
doses  in  the  Pharmacopceia? 

Describe  the  principle  of  weight  and  measure  adopted  by  the  U.  S.  Pharmacopoeia 
of  1890. 

How  are  the  quantities  expressed  in  the  late  Pharmacopoeia?  Which  system  is 
preferable  ? 

What  is  a  Dispensatory  ? 

Name  the  two  principle  Dispensatories  published  in  the  United  States. 


PART    I 

QUESTIONS   ON   CHAPTEK  I 
METROLOGY 

Define  Metrology.     (See  page  37.) 

What  does  its  present  and  less  strict  definition  include? 

What  is  weight ''' 

What  is  measure  . 

What  is  specific  gravity  ? 

In  the  history  of  Metrology,  how  many  distinctly-marked  periods  may  be  traced  ? 

Describe  the  peculiarities  of  each  period. 

What  was  the  original  weight  of  the  English  silver  penny  ? 

What  is  the  origin  of  the  avoirdupois  pound  ? 

How  did  the  custom  originate  of  druggists  using  one  system  of  weights  for  buying 

drugs  and  another  for  compounding  then  ? 
When  were  the  Imperial  measures  and  standards  adopted  in  Great  Britian  ? 
What  relation  does  the  yard  bear  to  the  length  of  a  pendulum  beating  seconds  ? 
What  is  the  weight  in  grains  of  the  pound  troy  ? 
What  is  the  weight  in  grains  of  the  pound  avoirdupois  ? 
What  is  the  weight  in  grains  of  a  cubic  inch  of  distilled  water  ? 
What  is  the  weight  of  an  Imperial  gallon  of  distilled  water  ? 
What  is  the  weight  of  a  wine  gallon  of  distilled  water  ? 
How  many  cubic  inches  does  a  wine  gallon  contain  ? 
How  is  the  pound  troy  divided  ? 
How  is  the  pound  avoirdupois  divided  ? 

What  is  the  difference  in  grains  between  the  troy  ounce  and  the  avoirdupois  ounce. 
What  is  the  difference  in  grains  between  the  troy  pound  and  the  avoirdupois  pound  ' 
How  is  the  U.  S.  wine  gallon  divided? 
How  is  the  Br.  Imperial  gallon  divided? 

What  is  the  weight  in  grains  of  a  pint  of  distilled  water  (U.  S.)? 
What  is  the  weight  in  grains  of  a  fluidounce  of  distilled  water  (U.  S.)? 
What  is  the  weight  in  grains  of  a  troy  ounce  of  distilled  water  (U.  S.)? 
What  is  the  weight  in  grains  of  an  avoirdupois  ounce  of  distilled  water? 
What  is  the  weight  in  grains  of  an  Imperial  fluidounce  of  distilled  water  (Br.)? 
What  is  the  estimated  capacity  of  a  tumblerful? 
What  is  the  estimated  capacity  of  a  teacupful? 
What  is  the  estimated  capacity  of  a  wineglassful? 
What  is  the  estimated  capacity  of  a  tablcspooiiful? 
What  is  the  estimated  capacity  of  a  dessertspoonful? 
What  is  the  estimated  capacity  of  a  Icaspoonful? 
Can  ordinary  household  teaspoons,  tablespoons,  etc.,  be  relied  upon  for  accurate 

dosage?    What  is  recommended  for  use  in  measuring  such  doses? 
Wliat  is  the  standard  or  unit  of  measurement  in  the  metric  or  decimal  system? 
How  is  it  derived? 

Why  is  the  system  called  the  metric  system? 
Why  is  the  system  called  the  decimal  system? 
How  is  the  unit  of  capacity  derived? 
How  is  the  unit  of  weight  derived? 
How  are  the  multiples  of  the  various  units  expressed? 
How  are  the  divisions  of  the  various  imits  expressed? 
What  word  has  been  suggested  as  a  u.scful  mnemonic? 
Give  the  names  of  the  various  denominations  of  length. 
Give  the  names  of  the  various  denominations  of  capacity. 
Give  the  names  of  the  various  denominations  of  weight. 
Which  of  these  terms  are  used  in  the  V.  S.  Pharmacopoeia? 
WTiat  is  the  meaning  of  a  micromillimeter? 

1371 
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What  are  the  chief  merits  of  the  metric  system? 

What  is  the  length  of  a  meter? 

What  is  the  capacity  of  the  Uter  in  pints? 

What  is  the  measure  of  a  gramme  of  distilled  water? 

What  is  the  weight  of  a  gramme  in  grains? 

What  is  the  chief  disadvantage  of  the  metric  system? 

How  are  the  metric  weights  usually  divided? 

How  can  you  convert  meters  into  inches? 

How  can  you  convert  centimeters  into  inches? 

How  can  you  convert  millimeters  into  inches? 

How  can  you  convert  liters  into  fluidounces? 

How  can  you  convert  liters  into  pints? 

How  can  you  convert  liters  into  Imperial  pints? 

How  can  you  convert  liters  into  Imperial  gallons? 

How  can  you  convert  cubic  centimeters  into  fluidounces? 

How  can  you  convert  cubic  centimeters  into  Imperial  fluidounces? 

How  can  you  convert  grammes  into  grains? 

How  can  you  convert  grammes  into  avoirtiupois  ounces? 

How  can  you  convert  grammes  into  troy  ounces? 

How  can  you  convert  centigrammes  into  grains? 

How  can  you  convert  milligrammes  into  grains? 

How  can  you  convert  kilogrammes  into  avoirdupois  ounces? 

How  can  you  convert  kilogrammes  into  avoirdupois  pounds? 

How  can  you  convert  kilogrammes  into  troy  ounces? 

How  can  you  convert  inches  into  meters? 

How  can  you  convert  inches  into  centimeters? 

How  can  you  convert  inches  into  millimeters? 

How  can  you  convert  pints  into  liters? 

How  can  you  convert  fluidounces  into  cubic  centimeters? 

How  can -you  convert  Imperial  pints  into  liters? 

How  can  you  convert  Imperial  gallons  into  liters? 

How  can  you  convert  Imperial  fluidounces  into  Cc? 

How  can  you  convert  grains  into  grammes? 

How  can  you  convert  grains  into  centigrammes? 

How  can  you  convert  grains  into  milligrammes? 

How  can  you  convert  avoirdupois  ounces  into  kilogrammes? 

How  can  you  convert  avoirdupois  ounces  into  grammes? 

How  can  you  convert  aviordupois  pounds  into  kilogrammes? 

How  can  you  convert  troy  ounces  into  kilogrammes? 

How  can  you  convert  troy  ounces  into  grammes? 

How  are  the  metric  units  spelled  by  the  French? 

How  are  the  metric  units  sfxilled  by  the  U.  S.  Pharmacopoeia? 

How  should  0.050  m.  be  read? 

How  should  0.05.5  m.  be  read? 

How  should  0.0555  m.  be  read? 

In  measures  of  capacity  less  than  a  liter,  what  terms  are  used? 

In  weight,  when  the  quantity  is  relatively  large,  what  terms  are  used? 

In  quantities  less  than  a  kilogramme  and  greater  than  a  granmie,  what  terms  are 

used? 
In  quantities  below  the  gramme,  what  terms  are  used? 
What  is  a  balance? 

What  particulars  are  necessary  to  obtain  correct  results? 
Name  tlie  various  kinds  of  pharmaceutical  balances  in  use. 
Describe  a  single  beam,  equal  arm  balance. 

When  the  beam  is  in  a  horizontal  p<wition.  where  sliould  the  centre  of  gravity  be? 
Give  a  simple  illustration  of  the  principle  of  .s\isiH>iuliiig  a  beam. 
What  particulars  are  necessary  in  regard  to  the  end  knife-<>dges? 
Wliat  is  the  effect  if  the  end  knife-edges  are  not  equidistant   from  the  central 

knife-edge?  ,  i      r       i       o 

What  if  tlie  central  knife-edge  is  not  in  line  with  the  end  knife-edges? 
Wliat  if  the  knife-<'(iges  are  not  parallel  with  each  other? 
What  are  the  requisites  for  the  beam  of  a  fine  balance  in  order  to  secure  accuracy 

in  weighing?  i      •  ~ 

Why  should  the  beam  of  the  balance  be  rigid  and  non-elastic? 
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Why  should  it  be  no  heavier  than  necessary  in  order  to  secure  tho  requisite 
strength? 

What  advantages  have  agate  knife-edges  and  planes  over  those  made  of  steel? 

How  may  a  balance  be  tested  for  accuracy? 

What  are  the  advantages  of  having  the  balance  supported  by  a  rigid  metallic 
column? 

Wherein  does  an  analytical  balance  differ  from  an  ordinary  prescription  balance? 

What  sort  of  counter  scales  was  formerly  in  use? 

What  has  taken  its  place  generally  in  more  recent  times? 

Upon  what  principle  are  tlie  single  beam,  une(}ual  arm  balances  constructed? 

What  are  the  advantages  of  the  "  Ball  scale?" 

Describe  the  vest-pocket  prescription  balance. 

Describe  the  double  beam,  unequal  arm  balance. 

What  are  its  advantages? 

Describe  a  scale  made  to  weigh  liquids. 

What  is  the  principal  objection  to  such  balances? 

What  principle  is  adopted  in  making  platform  scales? 

Describe  the  construction  of  a  "compound  lever  balance".  What  are  the  advan- 
tages of  such  a  balance? 

What  is  a  "box  prescription  scale"? 

Is  such  a  scale  suitable  for  weighing  quantities  of  a  grain  or  less? 

What  is  the  principle  of  the  torsion  balance? 

Of  what  weights  does  a  pile  of  avoirdupois  weights  consist? 

What  is  meant  by  block  weights? 

What  is  the  objection  to  the  use  of  a  wooden  block? 

How  are  troy  weights  usually  arranged? 

How  are  iron  metric  weights  usually  shaped? 

What  weights  are  generally  used  for  analytical  purposes? 

What  is  the  best  material  and  form  for  grain  weights  for  prescription  purposes? 

Why  are  aluminum  weights  preferable  to  brass? 

What  are  the  advantages  of  aluminum  wire  weights? 

What  measures  are  commonly  used  for  measuring  liquids  when  the  quantity  is 
more  than  a  pint? 

What  when  the  quantity  is  one  pint  or  less? 

What  effect  has  denting  upon  tinned  iron  or  copper  measures? 

Describe  the  forms  of  graduated  glass  measures  in  common  use. 

Which  is  preferable,  and  why? 

Describe  Hodgson's  graduated  measures. 

Describe  Hobb's  graduated  measures. 

What  is  an  objection  to  either  of  these,  and  how  may  it  be  remedied? 

What  objection  is  there  to  using  minim  graduated  measures? 

How  may  greater  accuracy  be  obtained? 

How  is  a  pipette  used? 

Do  the  terms  minim  and  drop  always  mean  the  same? 

About  how  many  drops  are  there  in  a  fluidrachm  of  water?     A7is.  60. 

In  a  fluidrachm  of  syrup  of  acacia?     Ans.  44. 

In  a  fluidrachm  of  chloroform?     Ans.  250. 

In  a  fluidrachm  of  tincture  of  opium?  Aiis.  130. 

What  is  specific  gravity? 

How  much  weight  does  a  body  lose  by  being  immersed  in  water? 

What  is  the  rule  for  finding  the  specific  gravity  of  a  body? 

How  is  the  specific  gravity  taken  of  a  solid,  insoluble  in  but  heavier  than  water, 
by  means  of  a  balance? 

How  by  means  of  a  specific-gravity  bottle? 

How  by  means  of  a  graduated  tube? 

How  by  immersing  it  in  a  liqviid  of  the  same  specific  gravity? 

How  is  the  specific  gravity  taken  of  a  sohd  sohiblc  in  but  heavier  than  water? 

How  is  the  specific  gravity  taken  of  a  solid  insohible  in  but  lighter  than  water? 

How  of  a  solid  soluble  in  but  lighter  than  water? 

Describe  a  specific-gravity  bottle. 

Can  an  ordinary  bottle  be  used  for  this  purpose? 

State  how  this  can  be  done? 

What  are  Lovi's  or  specific-gravity  beads? 

What  is  a  hydrometer  or  areometer? 
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What  two  classes  of  hydrometers  are  there? 

Describe  Baume's  hydrometer. 

What  is  the  difference  between  the  one  for  Hght  hquids  and  the  one  for  heavy 

liquids? 
Why  is  the  zero  mark  placed  near  the  top  in  hydrometers  for  heavy  liquids? 
Describe  the  specific  gravity  scale  hydrometer. 
What  is  the  object  of  having  two  bulbs  blown  in  the  glass  at  the  lower  end  of  the 

hydrometer? 
Which  is  the  more  accurate  for  taking  specific  gravity, — the  hydrometer  or  the 

specific-gravity  bottle, — and  why? 
Which  is  more  likely  to  give  a  correct  indication  of  spjecific  gravity, — a  hydrometer 

having  an  elongated  bulb  with  cylindrical  sides,  or  one  having  an  oval  or 

globular  bulb, — and  why? 
What  is  a  urinometer,  and  how  is  it  usually  graduated? 
What  is  the  specific  gravity  of  healthy  urine? 
What  is  the  specific  gravity  of  diabetic  urine? 
What  is  a  saccharometer,  and  how  is  it  graduated? 
What  is  an  elaeometer? 
What  is  a  lactometer? 

What  does  an  alcoholmeter  usually  indicate? 
Describe  Tralles's  hydrometer. 
Describe  Cartier's  hydrometer. 
Describe  Gay-Lussac's  centesimal  alcoholmeter. 
Describe  Sikes's  hydrometer. 
Describe  Jones's  hydrometer. 
Describe  Dica's  hydrometer. 
Describe  Twaddell's  hydrometer. 
Describe  Beck's  hydrometer. 
Describe  Zanetti's  hydrometer. 
Describe  P'ahrenheit's  hydrometer. 
Describe  Nicholson's  hydrometer. 
Describe  Mohr's  specific-gravity  apparatus. 
Describe  Ciannal's  method  of  taking  specific  gravity  of  a  liquid. 
How  can  a  specific-gravity  pipette  be  used  to  show  specific  gravity? 
Describe  Rousseau's  densimeter. 
What  is  specific  volume? 
How  can  you  obtain  the  volume  of  a  given  weight  of  a  liquid? 


CHAPTEE     II 

OPERATIONS   REQUIRING  THE  USE  OF   HEAT 

According  to  the  dynamical  theory,  how  is  heat  produced?    (See  page  104.) 
What  solids  are  commonly  used  as  fuels  in  developing  heat? 

What  is  the  objection  to  using  wood  as  a  source  of  heat  in  pharmaceutical  opera- 
tions? 
Is  charcoal  more  or  less  convenient,  and  why? 
What  advantages  has  anthracite  coal? 
What  is  the  objection  to  bituminous  coal? 
What  are  the  a<lvantages  of  coke  as  a  fuel? 
What  fundamental  parts  constitute  a  furnace? 
What  percentage  of  carbon  is  present  in  anthracite  coal? 
What  gases  are  produced  by  the  combustion  of  coal? 
How  much  air  is  rcfjuired  for  the  burning  of  one  ]X)und  of  coal? 
De8cril)e  the  construction  of  a  range  with  water-back  and  tell  its  advantages. 
What  Iif|uids  are  used  for  heating  purposes  in  pharmaceutical  operations? 
What  objection  is  there  to  the  use  of  alcohol? 
Describe  a  simple  alcohol  stove. 
To  what  iLses  may  methyl  alcohol  be  put? 
What  is  the  arrangement  of  the  so-called  Russian  blast  lami)? 
How  may  petroleum  benzin  or  gasolin  be  burned  without  danger  from  explosion? 
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Ib  kerosene  or  coal  oil  safer  as  a  fuel  than  gasolin?     If  so,  why? 

Does  coal  oil  require  a  wick  to  burn  satisfactorily? 

What  is  the  disadvantage  of  using  a  wick? 

Describe  the  blue  flame,  wickless,  coal  oil  stove. 

Upon  what  principle  is  this  stove  constructed? 

Of  what  does  ordinary  illuminating  gas  consist?     How  is  it  produced? 

What  valuable  liquid  and  solid  by-products  are  obtained  in  process  of  manu- 
facture? 

Give  an  explanation  of  the  three  zones  that  are  apparent  in  an  ordinary  gas-flame. 

How  may  ordinary  gas  be  burned  so  as  to  become  a  source  of  heat  rather  than  of 
light? 

What  is  a  Bunsen  burner? 

What  is  the  objection  to  the  ordinary  Bunsen  burners? 

How  may  this  be  obviated? 

How  does  the  length  of  the  perpendicular  tube  affect  the  smokeless  character  of 
the  flame? 

Describe  Fletcher's  radial  burner. 

How  may  the  vapor  of  gasoline  be  used  in  the  place  of  gas? 

What  are  the  cliief  points  to  be  secured  in  a  good  gas  stove? 

Describe  the  Economy  gas  stove. 

What  are  the  chief  advantages  in  this  stove? 

Describe  an  instantaneous  water  heater  for  use  at  the  prescription  counter. 

What  are  the  advantages  of  the  use  of  illuminating  gas  as  a  source  of  heat? 

How  may  electricity  be  used  as  a  source  of  heat? 

In  pharmaceutical  operations,  how  are  degrees  of  temperature  measured? 

What  is  a  thermometer? 

What  three  scales  of  degrees  of  heat  for  thermometers  are  used? 

Which  is  most  largely  used  in  this  country? 

Which  is  used  in  the  U.  8.  Phai'macopoeia? 

Wiiat  are  the  freezing  and  boiling  points  of  Fahrenheit's  scale? 

How  is  the  intervening  space  divided? 

What  are  the  freezing  and  boiling  points  of  the  Centigrade  scale? 

How  is  the  intervening  space  divided? 

What  are  the  freezing  and  boiling  points  of  Reaumur's  scale? 

How  is  the  intervening  space  divided? 

How  may  Centigrade  degrees  be  converted  into  those  of  Fahrenheit  above  32? 

How  may  Fahrenheit  degrees  above  32  be  converted  into  Centigrade  degrees? 

What  are  the  essential  points  of  a  good  thermometer? 

Convert  —  13.72°  C.  into  F.  Convert  —  27.4°  F.  into  C. 

—  13.72  —  27.4 

1.8  —32 


10976  1.8)  — 59.4  (  —  33 

1372  54 


—  24.696  54 

+  32  54 


8.696 


Convert  —  5°  C.  into  F.  Convert  —  2.2°  F.  into  C. 

o  o 


-5 
1.8  —32 


—  9.0  1.8  )  — 34.2  (  —  19 

+  32  IS 

23.  162 

162 


1376 


6 
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Convert  78°  C.  into  F 
78 
1.8 

Convert  62*>  F.  into  C. 
62 
32 

624 

78 

1.8  )  30  (  16.66 
18 

140.4 
32 

120 
108 

172.4  12 

What  is  a  clinical  thermometer? 
Give  the  normal  temperature  for  the  human  body. 
What  is  meant  by  a  melting  point  and  of  what  value  is  such  a  factor? 
Describe  the  ordinary  method  of  taking  a  melting  point  and  also  Bensemann's 
method. 


CHAPTEE     III 
USE  OF   HEAT 

What  is  a  blowpipe,  and  how  is  it  used?     (See  page  119.) 

What  is  it  used  for? 

How  is  a  gas  blowpipe  arranged? 

What  is  tlie  construction  of  a  footbellows? 

What  is  a  crucible,  and  what  is  its  use? 

Of  what  materials  are  crucibles  made? 

What  sort  will  bear  great  heat  without  danger  of  breaking? 

What  is  the  best  metal  from  which  to  make  crucibles,  and  why? 

What  processes  require  the  application  of  high  heat? 

What  is  ignition?     Give  an  example  of  ignition. 

What  is  fusion?  Give  an  example  of  an  official  preparation  in  which  this  process 
is  used. 

What  is  calcination? 

What  is  deflagration? 

What  is  carbonization?     Give  an  illustration. 

What  is  torrefaction?     Give  an  illustration. 

What  is  incineration? 

What  is  subhmation? 

In  operations  reciuiring  lower  temperature,  what  contrivances  are  used  for  con- 
trolling the  heat? 

What  is  a  sand  bath? 

What  is  an  oil  bath? 

What  temperature  does  an  oil  bath  furnish? 

What  temperature  does  a  glycerin  bath  furnish? 

What  temperature  does  a  salt  water  bath  furnish? 

What  is  a  water  bath? 

What  is  latent  heat? 

When  water  at  0°  Centigrade  is  mixed  with  an  equal  weight  of  water  at  100°  Cen- 
tigrade, what  is  the  temixraturo  of  I  ho  mixluro? 

How  m\ich  water  will  100  parts  (by  weight)  of  steam  raise  from  the  freezing  point 
to  the  boiling  point? 

What  two  classes  of  steam  liaths  are  used? 

What  temperature  can  be  obtained  by  an  open  steam  bath? 

What  is  the  pressure  of  the  atmospliere  to  tlie  s(|U!ire  inch? 

If  water  be  hr-ated  continuously  under  pressiiro,  what  will  be  the  result? 

What  wotild  l>e  tlie  temperature  of  a  steam  balli  carrying  100  pounds  pressure  to 
the  sf|uaro  inrli? 

Describe  an  upright  tubular  steam  boiler. 

What  is  the  objection  to  using  tinned  copper  steam  kettles? 
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What  is  the  objection  to  using  enamelled  cast  iron  steam  kettles? 
What  form  of  jacketed  steam  kettle  is  most  convenient? 
How  may  steam  under  pressure  be  used  in  vessels  which  are  not  jacketed? 
Describe  the  construction  of  a  jacketed  steam  kettle  to  be  used  over  a  naked 
fire  without  a  boiler. 


CHAPTER    IV 
VAPORIZATION 

What  is  vaporization?     (See  page  129.) 

What  is  evaporation? 

What  is  distillation? 

What  is  desiccation? 

What  is  exsiccation? 

What  is  granulation? 

What  is  sublimation? 

What  is  meant  by  ebullition  or  boiling? 

What  is  meant  by  the  boiling  point  of  a  liquid? 

Is  the  boiUng  point  of  a  liquid  a  definite  temperature? 

Is  the  evaporating  point  of  a  liquid  a  definite  temperature? 

What  is  the  boiling  point  of  water  under  the  ordinary  pressure  of  the  atmosphere? 

When  confined  under  pressure,  how  high  can  its  temperature  be  raised  without 
boiling? 

What  will  be  the  effect  upon  boiling  if  the  pressure  is  made  much  less  than  that  of 
the  atmosphere? 

How  may  the  boiling  point  of  a  liquid  be  determined  accurately? 

What  is  meant  by  the  tension  of  vapors? 

What  effect  have  cold  and  pressure  upon  vapors? 

What  effect  have  heat  and  removal  of  pressure  upon  vapors? 

Upon  what  does  the  quantity  of  vapor  that  will  form  in   a  confined  space  de- 
pend? 

How  is  the  evaporation  of  a  liquid  influenced  by  the  presence  or  absence  of  aqueous 
vapor  in  the  air? 

How  may  the  rapidity  of  evaporation  be  increased? 

Why  does  increase  of  te:nperature  hasten  evaporation? 

In  evaporation  by  boiling,  temperature,  pressure,  etc.,  being  equal,  upon  what 
does  the  rapidity  of  the  process  depend? 

When  a  pure  volatile  liquid  is  evaporated  by  boiling  in  the  open  air,  does  the  tem- 
perature change  with  the  amount  evaporated? 

If  there  is  solid  matter  dissolved  in  the  liquid,  what  takes  place  on  evaporation? 

What  inference  should  be  drawn  from  this, — for  example,  in  the  preparation  of 
extracts? 

Which  are  most  easily  evaporated, — thin  mobile  licjuids  or  dense  and  thick  ones, 
and  why? 

Does  the  depth  of  a  liquid  influence  its  boiling  point? 

Why  are  rough  metallic  surfaces  better  for  evaporation  than  smooth  ones? 

In  evaporating  liquids  below  the  boiling  point,  temperature,  pressure,  etc.,  being 
equal,  upon  what  does  the  rapidity  of  the  process  depend? 

Therefore,  wnat  shaped  vessels  should  be  used  for  evaporating  liquids  below  the 
boiling  point? 

What  effect  is  produced  by  stirring  an  evaporating  liquid? 

Will  water  boil  at  a  higher  or  lower  temperature  in  more  elevated  positions,  and 
why? 

What  application  is  made  of  this  principle  in  pharmacy? 

What  is  an  evaporating  chamber,  and  how  .sliould  it  Ik?  constructed? 

Describe  a  method  of  surface  evaporation  wliich  is  economical,  yet  practical. 

Why  is  flask  evaporation  not  satisfactory? 

What  is  the  objection  to  evaporating  liquids  by  direct  heat? 

In  evaporating  a  liquid  to  a  definite  mciusuro,  how  may  it  be  ascertained  when  the 
measure  has  been  reached? 

87 
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What  is  a  hood,  and  what  is  its  use? 
What  is  a  grommet,  and  what  are  its  uses? 
What  is  meant  by  spontaneous  evaporation? 
How  may  it  be  advantageously  conducted? 


CHAPTERS    V-VI 

DISTILLATION    AND    SUBLIMATION 

What  are  the  elements  of  distillation?     (See  page  140.) 

How  many  times  its  weight  of  water  at  20°  C.  (68°  F.)  are  required  to  condense 

steam  at  100°  C.  (212°  F.)? 
What  two  forms  of  apparatus  are  used  in  distillation? 
What  is  the  form  of  an  alembic? 
What  is  the  body  of  it  called? 
What  is  the  form  of  a  retort? 

Has  a  retort  any  advantages  over  an  alembic,  and  if  so,  what  are  they? 
What  is  a  plain  retort? 
What  is  a  tubulated  retort? 
Of  what  materials  are  retorts  made? 
For  what  purposes  are  the  various  kinds  used? 
What  are  the  essential  qualities  of  a  good  retort? 
What  are  the  advantages  of  using  a  flask  for  distillation? 
What  is  the  best  shape  for  a  flask? 
How  may  glass  tubes  be  cut? 
How  may  glass  tubes  be  bent? 
What  is  a  cork  borer,  and  how  is  it  used? 
How  may  rubber  corks  be  cut? 
What  is  the  advantage  of  rubber  corks? 
What  substitute  for  rubber  corks  may  be  made? 
How  may  a  satisfactory  lute  for  closing  joints  be  made? 
How  may  bladder  be  used  to  join  tubes? 
How  may  paper  be  used  to  join  tubes? 

Is  rubber  superior  to  bladder  for  such  purposes?     If  so,  why? 
How  is  it  used? 
What  are  receivers? 

What  are  tubulated  and  quilled  receivers? 
What  are  adapters,  and  how  are  they  used? 
How  may  plain  retorts  be  charged? 
What  is  a  Welter's  safety  tube? 
For  what  purposes  are  retort  stands  used? 
How  may  funnels  or  percolators  be  protected  from  the  breakage  due  to  contact 

with  the  iron  rings  of  the  ordinary  retort  stand? 
What  is  meant  by  bumping  in  distillation? 
How  may  it  be  prevented  or  lessened? 
What  is  a  Liebig's  condenser? 
Describe  the  pinchcock  contrived  by  Dr.  Squibb. 
Describe  Mohr's  spring  pinchcock. 
Describe  Hoffman's  screw  pinchcock. 
How  may  vapors  be  condensed  when  the  ordinary  condensers  and  a  steady  supply 

of  water  are  not  at  hanri? 
What  is  a  condensing  worm? 
What  is  the  best  metal  to  use  for  making  it? 
What  objection  is  there  to  copper? 
What  objection  is  there  to  iron? 
What  objection  is  there  to  tinned  iron? 
What  objection  is  there  to  earthen-ware? 
What  is  the  best  material  to  use  for  pharmaceutical  stills? 
Describe  Procter's  still. 
Describe  Wiegand's  still. 
Describe  Curtman'a  still. 
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Deecribe  the  still  made  by  Whitall  Tatum  Company. 

Describe  Game's  still. 

Describe  Stevens's  still. 

Describe  Prentiss's  still. 

Describe  Rice's  still  and  condenser. 

What  is  the  disadvantage  of  Liebig's  condenser? 

What  is  the  disadvantage  of  a  worm  condenser? 

Describe  Remington's  still  and  condenser. 

Describe  Herrick's  water  still. 

What  is  meant  by  fractional  distillation? 

What  is  meant  by  destructive  distillation? 

What  objection  is  there  to  using  glass  vessels  in  destructive  distillation? 

Give  examples  of  products  made  by  destructive  distillation. 

What  is  sublimation?      (See  page  161.) 

What  is  the  product  called? 

What  are  the  objects  of  sublimation? 

Of  what  material  are  the  retorts  or  apparatus  usually  made? 

What  effect  does  the  temperature  of  the  condensation  point  of  the  vapors  of  solids 

have  upon  the  character  of  the  sublimate? 
What  is  the  dilTerence  between  a  cake  sublimate  and  a  powder  sublimate? 
How  are  cake  sublimates  obtained? 
How  are  powder  sublimates  obtained? 
What  is  the  most  important  point  to  be  observed  in  the  operation  of  sublimation? 


CHAPTERS   VII-VIII 

DESICCATION   AND  COMMINUTION 

What  is  desiccation?     (See  page  163.) 

What  are  the  objects  of  desiccation? 

How  may  roots,  herbs,  and  leaves  be  conveniently  dried  on  the  large  scale? 

What  is  meant  by  "grufTs"? 

What  use  is  made  of  "grufTs"? 

Why  does  the  U.  S.  P.  direct  myrrh  in  substance  and  not  in  powder  in  making 

compound  iron  mixture? 
Table  showing  loss  in  powdering  medicinal  substances. 
What  is  comminution?     (See  page  168.) 
What  are  the  objects  of  comminution? 
How  may  roots,  barks,  etc.,  be  conveniently  cut? 
How  upon  the  large  scale? 

How  may  drugs  be  most  conveniently  bruised  or  contused? 
When  it  becomes  necessary  to  use  an  iron  mortar  and  pestle  for  a  considerable 

length  of  time,  how  may  the  labor  of  lifting  the  pestle  be  lessened? 
For  what  purposes  are  wooden  mortars  used? 
For  what  purposes  are  marble  mortars  used? 
In  using  marble  mortars,  what  precautions  arc  necessary? 
What  is  the  difference  between  grinding  and  pulverizing? 
What  drugs  are  most  injured  by  drying? 
What  is  a  buhr-stone  mill? 

What  two   varieties  are  tliere,  and  what  arc  they  called? 
What  is  the  peculiarity  of  each? 
What  are  roller  mills? 
What  are  the  rollers  usuallv  made  of? 
What  is  the  form  of  the  rollers? 
What  are  chaser  mills? 
How  are  the  stones  arranged? 

How  are  powders  of  greater  or  less  degrees  of  fineness  obtained  from  chaser-nrlls' 
What  is  a  "jar  mill"  or  a  "pebble  mill"? 
For  what  kind  of  grinding  is  it  ased? 
What  are  barrel  mills? 
How  is  the  "Bogardus"  mill  constituted,  and  what  is  its  peculiarity? 
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What  is  Mead's  disintegrator? 

What  is  requisite  in  running  this  mill? 

Describe  the  Max  mill. 

What  tliree  classes  of  hand  mills  are  there? 

Describe  Swift's  mill  (old  style). 

What  improvements  have  been  made  in  the  new  style  Swift's  mill? 

Describe  Troemner's  mill. 

Describe  the  Enterprise  mill. 

What  are  its  advantages? 

Describe  the  Quaker  City  mill  and  what  are  its  advantages? 

Describe  Thomas's  miU. 

What  are  the  principal  objections  to  this  miU? 

Describe  Swift's  B  mill.  ^ 

Describe  Hance's  mill. 

Is  Hance's  mill  best  adapted  for  light  or  heavy  work? 

What  are  the  most  usual  difficulties  met  with  in  operating  hand  mills? 

How  may  these  be  obviated? 

What  is  a  good  method  of  cleaning  a  mill  after  an  odorous  drug  has  been  ground? 

What  is  trituration? 

What  shaped  mortars  and  pestles  are  best  adapted  to  the  purpose  of  trituration? 

What  objection  is  there  to  the  ordinary  pestle  of  porcelain  or  wedgwood  mortars? 

How  is  this  best  remedied? 

Is  the  hard-rubber  handle  any  better,  and  if  so,  why? 

What  preparation,  called  a  "trituration,"  has  been  made  official  in  the  U.  S.  P.? 

Describe  a  device  for  facilitating  trituration. 

What  is  the  objection  to  glass  mortars  and  pestles? 

Which  are  most  useful, — mortars  and  pestles  of  porcelain,  white  glass,  or  green 

glass,  and  why? 
What  is  a  spatula,  and  what  is  its  best  form? 
For  what  are  spatulas  covered  with  hard  rubber  useful? 
How  is  the  process  of  sifting  accomplished? 
Why  is  it  important  to  thoroughly  mix  powders  which  have  been  ground  and 

sifted? 
Describe  Jones's  mixer  and  sifter. 
Describe  Hunter's  sifter. 

How  are  the  degrees  of  fineness  of  powders  designated  in  the  U.  S.  P.? 
How  many  degrees  of  fineness  are  so  designated? 
What  is  meant  by  a  very  fine  powder?    Fine  powder?    Moderately  fine  powder? 

Moderately  coarse  powder?      Coarse  powder? 
In  some  special  cases  other  degrees  of  fineness  than  these  five  are  designated,  as 

for  example,  No.  30  and  No.  12:  what  is  meant  by  these  numbers? 
For  what  is  a  horse  hair  sieve  used? 

When  should  bolting  cloth  be  used  as  the  sifting  medium? 
What  is  levigation? 

What  is  meant  by  porphyrization?     By  elutriation? 
Give  an  example  oi  an  elutriated  powder. 
What  is  trochiscation? 
What  is  pulverization  by  intervention? 
Give  an  example  of  this  process. 


CHAPTER     IX 

SOLUTION 

What  JA  meant  by  solution?     (See  page  ISO.) 

What  is  the  lirpiid  used  to  make  a  sohition  called? 

What  is  a  saturatetl  solulif>n? 

When  is  a  sul).stanre  said  to  be  insoluble? 

What  two  kinds  f)f  sohition  arc  there? 

Give  examples  of  earli. 

How  may  the  solution  of  solids  be  facilitated? 


QUESTIONS  1381 

What  is  the  effect  of  diaaolving  a  solid  body  specifically  heavier  than  the  solvent? 

How  may  this  be  shown? 

Is  a  saturated  solution  of  one  substance  capable  of  dissolving  some  other  substance? 

Give  an  example. 

When  solids  dissolve  rapidly  in  liquids  without  chemical  action,  what  takes  place? 

How  are  freezing  mixtures  made? 

What  is  the  effect  if  during  the  solution  chemical  action  takes  place? 

How  are  solutions  usually  made  by  the  pharmacist? 

What  is  meant  by  circulatory  solution? 

Name  the  principal  solvents  used  in  pharmacy. 

What  are  some  of  the  advantages  of  alcohol  as  a  solvent?     Of  glycerin? 

For  what  substances  is  ether  a  good  solvent? 

What  advantages  has  ether  over  cliloroform? 

What  are  objections  to  carbon  disulphide  as  a  solvent? 

What  value  is  the  solubility  of  a  substance  as  a  test? 

Does  the  temperature  effect  the  solubility? 

What  temperature  is  taken  as  the  standard  in  the  U.  S.  P.? 

Describe  Rice's  lysimeter. 

Upon  what  do  the  methods  for  making  solutions  of  gases  in  liquids  depend? 

Where  a  gas  is  freely  soluble  in  a  liquid,  how  is  a  solution  usually  effected? 

What  is  the  arrangement  of  a  Woulffe's  bottle? 

Are  gases  generally  more  rapidly  and  thoroughly  dissolved  by  cold  or  hot  liquids? 


CHAPTER     X 

SEPARATION  OF   FLUIDS   FROM   ACIDS 

What  is  meant  by  lotion  or  displacement  washing?     (See  page  198.) 

How  may  it  be  effected? 

What  is  a  spritz  bottle,  and  what  is  its  use? 

What  is  continuous  washing? 

How  may  it  be  effected? 

What  is  decantation? 

What  is  a  guiding-rod,  and  how  is  it  used? 

What  is  a  syphon? 

What  is  the  principle  of  its  action? 

Where  a  poisonous,  caustic,  or  disagreeably  tasting  liquid  is  to  be  drawn  off  by  a 

syphon,  how  may  it  conveniently  be  started? 
What  is  eolation? 

What  materials  are  used  for  the  purpose? 
In  what  cases  are  strainers  used? 
What  are  felt  strainers? 
How  are  woollen  strainers  used? 

What  advantages  have  cotton  flannel  strainers  over  those  made  of  woollen? 
How  are  muslin  strainers  used? 


CHAPTER     XI 

FILTRATION 

What  is  filtration?     (See  page  205.) 

Of  what  are  filters  usually  mivde? 

What  is  the  licjuid  tiuit  passes  through  a  filter  called? 

Wliat  kind  of  filters  are  most  useful  and  most  employed? 

What  objection  is  there  to  the  ordinary  gray  filtoring-pa|ier  that  is  commonly 

used? 
What  is  the  difference  between  a  plain  and  a  plaited  filter? 
How  is  a  plain  filter  folded? 
What  is  its  special  advantage? 
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What  is  a  disadvantage  of  a  plain  filter,  and  how  may  such  disadvantage  be  obviated? 

What  is  Roiher's  method  of  making  a  plain  filter? 

What  advantage  has  this? 

How  is  a  plaited  filter  ordinarily  made? 

How  can  a  plaited  filter  be  folded  differently,  so  as  to  strengthen  its  apex? 

In  folding  a  filter  should  the  creases  extend  entirely  to  the  apex?     Why? 

What  exceptions  are  there  to  this  plan? 

What  are  the  advantages  of  moistening  a  filter  before  filtration? 

In  what  cases  should  a  double  filter  be  used? 

How  may  a  paper  filter  be  strengthened? 

How  should  the  hquid  be  poured  into  a  hlter? 

Should  a  filter  extend  beyond  the  edges  of  the  funnel?     Why? 

In  filtering  into  a  bottle  what  precautions  must  be  observed? 

What  are  funnels  used  for? 

What  materials  are  they  made  of? 

What  angle  should  a  funnel  have? 

What  kind  of  funnels  is  most  generally  useful? 

What  are  the  advantages  of  a  ribbed  funnel?    Of  those  having  the  outside  of  the 

neck  triangular? 
What  is  the  advantage  of  tinned  copper  for  funnels?  Of  hard  rubber?  Of  pKjrcelain? 
For  what  purposes  are  earthen-ware  funnels  useful? 

What  is  an  objection  to  enamelled  (called  granite-  or  agate-ware)  funnels? 
What  is  an  objection  to  tin  funnels? 
What  are  the  advantages  of  a  hard-rubber  funnel? 
Describe  the  construction  of  a  funnel  used  for  filling  bottle«? 
How  is  upward  filtration  performed? 
Describe  Hadden's  filter. 
Describe  William  R.  Warner's  oil-filter. 
How  may  continuous  filtration  be  accomplished? 
How  may  volatile  licjuids  be  filtered? 
How  may  hot  filtration  be  accomplished? 
What  is  a  jacketed  funnel? 

How  may  a  coil  of  pipe  be  used  to  effect  hot  filtration? 
Describe  Dr.  Hare's  hot-water  filter. 
How  may  the  rapidity  of  filtration  be  increased? 

How  may  a  fall  of  water  be  made  to  increase  the  rapidity  of  filtration? 
Describe  Lux's  aspirator. 
Describe  Fisher's  vacuum  pump. 
Describe  Chapman's  vacuum  pump. 
Describe  Richard's  vacuum  pump. 
What  are  the  advantages  of  the  vacuum  pump  made  by  Schutt6  and  Goehring? 


CHAPTER     XII 

CLARIFICATION  AND  DECOLORATION 

What  is  clarification''     (See  page  219.) 

In  what  various  ways  may  it  be  cfTected? 

How  is  it  effected  l)y  the  application  of  heat? 

How  is  it  efTected  by  increa.sing  the  fluidity  of  the  liquid? 

How  does  albumen  act  in  clarifying  li(iuids? 

When  is  gelatin  useful  in  clarifying  li(|uids? 

How  does  milk  act  in  clarifying  liciuids? 

What  is  the  action  of  paper  pulp  in  clarifying  licjuids? 

How  does  fcrnipntation  act  in  clarifying  liquids? 

What  is  the  difference  between  a  sediment  and  a  precipitate? 

What  is  decoloration,  and  for  what  articles  is  it  u.sp<l'' 

What  H\ib8tance  is  generally  preferred  in  decolorizing  operations? 

How  is  the  most  yiowcrful  animal  charcoal  produced? 

What  valuable  principles  u.sed  in  medicine  does  charcoal  absorb? 

For  what  class  of  substances  has  charcoal  been  used  as  an  antidote? 
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CHAPTEES     Xlir-XIV 

SEPARATION  OF  IMMFSCIBLE  LIQUIDS  AND  PRECIPITATION 

What  is  a  pipette,  and  how  is  it  used?     (See  page  223.) 

What  is  a  separating  funnel,  and  how  is  it  used? 

What  are  the  advantages  and  uses  of  the  pear-shaped  separator? 

Describe  Dr.  Mitchell's  separator. 

What  is  a  Florentine  receiver? 

What  is  precipitation?     (See  page  226.) 

What  is  the  separated  solid  termed? 

What  is  the  substance  which  produces  the  precipitate  termed? 

What  is  the  liquid  which  remains  in  the  vessel  above  the  precipitate  called? 

What  are  the  objects  of  precipitation  in  pharmacy? 

Give  examples  of  each  of  these  objects. 

How  and  why  is  precipitation  used  in  testing? 

What  descriptive  terms  are  used  for  the  precipitate? 

What  is  meant  by  the  term  "magma"? 

What  various  methods  are  there  of  effecting  precipitation? 

What  is  the  best  shape  for  precipitating  vessels? 

If  two  solutions  are  used  to  produce  a  precipitate,  in  what  order  should  they  be 

mixed? 
If  an  acid  and  an  alkaline  solution  are  mixed,  how  may  it  be  determined  when  the 

mixture  is  neutral,  or  nearly  so? 
Why  is  ammonia  the  most  useful  of  alkaline  precipitates? 
How  are  heavy  precipitates  formed? 

Are  they  more  or  less  easily  washed  from  adherent  salts  than  light  precipitates? 
What  advantage  have  heavy  precipitates  over  light  ones? 
How  should  a  filter  be  folded  for  collecting  a  precipitate  in  analytical  work? 
How  may  large  amounts  of  precipitates  be  collected  and  washed? 


CHAPTER     XV 

CRYSTALLIZATION 

What  is  crystallization?     (See  page  229.) 

What  are  non-crystallizable  substances  called? 

In  the  classification  of  crystals,  how  many  systems  are  recognized? 

What  is  meant  by  the  centre  of  a  crystal ? 

What  is  meant  by  the  axes  of  a  crystal? 

What  are  substances  called  that  crystallize  in  two  forms?     In  three  forms?     In 

more  than  three  forms? 
What  are  prismatic  crystals?     Tabular  crystals?     Laminar  crystals?     Acicular 

crystals? 
Upon  what  are  the  systems  of  classification  of  crystals  based? 
What  are  those  called  in  which  the  three  axes  intersect  at  right  angles? 
What  are  those  called  in  which  tiie  angles  caused  by  the  intersection  are  oblique? 
Describe  the  monometric,  or  regular  system.     The  dimctric,  or  f|uadratic  system. 

The  trimetric,  or  rhombic  system.     The  hexagonal,  or  rhombohedric  system. 

The  monoclinic,  or  oblique-prismatic  system.    The  triclinic,  or  doubly-oblique 

prismatic  system.     The  diclinic  system. 
How  can  the  form  of  a  crystal  be  determined,  as  to  which  system  it  belongs? 
What  is  the  instrument  for  measuring  the  angles  of  crystals  called? 
What  is  meant  by  cleavage? 

Under  what  circumstances  does  the  process  of  crystallization  generally  take  place? 
Do  solids  ever  become  crystallized  without  becoming  liquefied? 
Give  an  example. 

By  what  various  method.'^  may  crystals  be  obtained? 
How  may  crystals  bo  formed  by  fusion? 
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Do  weak  or  strong  solutions  form  crystals  of  the  most  perfect  form? 

How  may  large  crystals  be  obtained? 

How  may  small  crystals  be  obtained? 

Are  crystals  more  readily  deposited  on  rough  or  smooth  surfaces? 

How  may  perfect  geometrical  crystals  be  produced? 

In  what  cases  is  the  process  of  obtaining  crystals  by  evaporation  useful? 

How  may  gold  and  copper  be  crystallized? 

Give  an  example  of  the  production  of  crystals  by  precipitation. 

Also  when  two  solutions  are  mixed  together. 

Why  does  the  addition  of  alcohol  to  syrup  cause  the  sugar  to  crystallize? 

What  is  water  of  crystallization? 

What  is  interstitial  water? 

What  is  water  of  decrepitation,  and  why  is  it  so  called? 

What  is  efflorescence? 

What  is  exsiccation? 

What  substances  are  hygroscopic? 

What  is  deliquescence? 

Give  an  example  of  a  deliquescent  salt. 

What  is  mother-liquor? 

What  is  meant  by  fractional  crystallization? 

How  should  crystallizing  vessels  be  made? 

How  is  alum  usually  crystallized? 

On  the  small  scale,  how  may  crystals  be  obtained? 

What  is  meant  by  intermediate  crystallization? 


CHAPTEES     XVI-XYII 

GRANULATION,  EXSICCATION  AND  DIALYSIS 

What  is  meant  by  granulation?     (See  page  237.) 

How  were  granulated  effervescent  salts  formerly  prepared? 

How  are  granulated  effervescent  salts  now  prepared? 

What  is  exsiccation,  and  what  is  its  object?     (See  page  239.) 

What  is  dialysis?     (See  page  239.) 

What  are  crystalloids?     Give  an  example. 

What  are  colloids?     Give  examples. 

What  is  the  most  convenient  substance  to  use  for  a  dialyzing  medium? 

How  is  it  prepared? 

Describe  Professor  Graham's  dialyzer. 

What  is  the  liquid  called  in  which  crystalloid  matter  is  dissolved,  which  has  been 

passed  through  a  dialyzer? 
What  applications  of  the  process  of  dialysis  have  been  made? 
What  preparations  have  been  called  dialysates? 
What  is  dialyzed  iron? 


CHAPTER     XVIIl 

EXTRACTION 

What  \a  meant  by  extraction?       (See  page  242.) 

What  is  meant  by  menstruum? 

What  arc  the  principal  modes  of  extraction  employed  in  pharmacy? 

What  is  meant  by  maceration? 

What  is  meant  by  circulatory  displacement? 

How  are  all  tinctures  directed  to  he  prepared  by  the  German  Pharmacopoeia? 

Which  is  the  better  process  in  unskilled  liands,  nuiceration  or  percolation,  and  why? 

Wliat  is  the  principal  objection  to  preparations  made  from  weighe<l  instead  of 

measured  liquids? 
Define  digestion. 
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CHAPTER     XIX 

EXPRESSION 

What  is  expression?     (See  page  244.) 

How  many  mechanical  principles  are  recognized  in  the  operation  of  expression, 

and  what  are  they? 
What  is  the  principle  of  the  spiral  twist  press? 
What  press  is  most  useful  in  pharmaceutical  operations,  where  very  great  power 

is  not  desired? 
How  many  forms  of  screw  presses  are  there? 
Describe  a  single  screw  press. 
What  is  the  best  material  for  press  cloths? 
What  is  the  principal  objection  to  the  screw  press? 
Describe  the  Enterprise  Co.'s  horizontal  screw  press. 
Describe  the  double  screw  press  as  proposed  by  Mr.  Charles  T.  George. 
What  is  the  principle  of  the  roller  press? 
Describe  the  wedge  press. 
What  objection  is  there  to  it? 
Describe  the  lever  press. 
What  are  its  advantages? 
What  is  an  objection  to  it? 

What  is  the  principle  of  the  hydrostatic  or  hydraulic  press? 
What  are  its  special  advantages? 

In  operating  presses,  what  maxims  should  be  observed? 
Which  can  retain  pressure  most  effectually,  screw  presses  or  hydraulic  presses  and 

why? 
Describe  a  centrifugal  machine  or  "centrifuge."     Upon  what  principle  does  it 

operate? 


CHAPTER     XX 

PERCOLATION 

What  is  percolation  or  displacement?     (See  page  252.) 

What  is  lixiviation? 

To  whom  belongs  the  credit  of  first  demonstrating  the  value  of  the  process  of 

percolation  in  its  pharmaceutical  applications? 
What  is  the  principal  of  action  in  displacement? 
What  is  the  instrument  used  to  hold  the  powder  called? 
What  is  the  liquid  poured  on  the  top  of  the  powder  called? 
What  is  the  li(iuid  which  passes  througli  the  powder  called? 
According  to  directions  given  in  the  U.  S.  Pharmacopoeia,  in  what  does  the  process 

of  percolation  consist? 
When  the  process  is  successfully  conducted,  how  will  the  first  portion  of  the  perco- 
late compare  with  the  succeeding  portions  as  regards  color,  cnlor,  etc.? 
What  shape  or  shapes  are  most  suitable  for  percolating  sucli  (juantities  as  are 

directed  by  the  U.  S.  P.? 
Of  what  material  may  it  best  be  constructed? 
Give  the  directions  for  preparing  and  putting  into  the  percolator  a  powder  for 

percolation. 
Give  directions  for  pouring  on  the  menstruum  and  starting  the  jsercolation. 
How  may  the  flow  of  the  percolate  be  regulated  so  as  to  nm  with  greater  or  less 

rapidity? 
How  may  a  layer  of  menstruum  be  kept  constantly  above  the  powder,  and  why  is 

this  desirable? 
In  what  cases  may  narrow  percolators  be  advantageously  used,  and  in  what  casee 

wide  ones? 
Why  is  a  narrow  percolator  preferable  for  making  fluidextracts? 
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Upon  what  depends  the  proper  degree  of  comminution  for  a  substance  to  be  sub- 
jected to  percolation? 

What  happens  when  a  powder  of  unequal  degrees  of  fineness  is  subjected  to 
percolation? 

What  is  the  object  of  moistening  a  powder  before  subjecting  it  to  percolation? 

In  what  special  cases  should  the  substance  not  be  moistened? 

What  is  the  object  of  the  directions  in  the  U.  S.  P.  given  for  packing  powders  in 
percolation,  such  as  "pack  it  moderately,"  "pack  it  firmly,"  etc.? 

In  packing  a  percolator  or  funnel,  how  is  the  powder  prevented  from  running 
through? 

How  should  a  powder  be  packed  in  a  percolator  so  as  to  insure  its  being  packed 
uniformly? 

After  adding  a  portion  of  menstruum  to  a  powder  in  a  percolator,  should  the  sur- 
face be  allowed  to  become  dry,  or  should  the  supply  of  menstruum  be  con- 
tinuous?    Why? 

Is  maceration  previous  to  percolation  desirable?     Why? 

In  the  process  of  percolation  the  direction  is  often  given,  "add  the  menstruum 
until  the  substance  is  exhausted."  How  may  it  be  known  when  a  drug  is 
exhausted?     Give  examples. 

In  the  choice  of  menstniums,  in  what  cases  would  alcohol  be  indicated?  In  what 
cases  diluted  alcohol? 

Where  would  the  addition  of  glycerin  be  advisable? 

What  advantage  lias  percolation  or  maceration  as  regards  the  absorbed  liquid 
left  in  the  residue? 

How  can  alcohol  absorbed  in  residues  be  recovered? 

How  can  the  alcohol  so  recovered  be  purified  ? 

Describe  several  simple  methods  for  controlling  the  flow  of  the  percolate. 

What  directions  are  given  in  the  U.  S.  P.  for  regulating  the  "rate  of  flow"  of  the 
percolate? 

Descril)e  Dursse's  percolator,  Dr.  Squihl)'s  well-tube  percolator,  the  double-tube 
percolator. 

What  is  the  object  of  having  a  percolator  suspended  on  trunnions? 

What  kind  of  jjercolators  are  chiefly  used  for  large  operations? 

Describe  percolation  by  pressure? 

How  may  drugs  be  exhausted  with  the  aid  of  a  hot  menstruum? 

How  are  percolators  ordinarily  supported? 

What  is  the  objection  to  the  ordinary  retort-stands? 

Describe  a  percolating  stand  that  would  be  more  satisfactory. 

What  is  the  advantage  of  a  percolating  closet? 

How  may  receiving  bottles  be  conveniently  marked? 

What  is  repercolation? 

What  is  its  principal  object? 

In  what  operations  is  repercolation  useful? 

What  is  fractional  percolation? 


PART    II 

OFFICIAL    PHARMACY 


CHAPTEE     XXI 

AQUEOUS  SOLUTIONS 

How  m&y  the  various  forms  of  official  preparations  be  classified?     (See  page  272.) 

What  are  the  preparations  known  as  waters? 

Are  any  other  preparations  recognized  as  waters  by  the  French  and  German 

Pharmacopoeias  ? 
What  various  methods  have  been  used  for  preparing  official  waters? 
What  are  the  advantages  or  disadvantages  of  the  several  processes? 
How  many  official  waters  are  there? 
What  are  the  medicated  waters  generally  used  for? 
What  processes  may  be  used  for  preparing  a  medicated  water  from  a  volatile 

liquid? 
How  is  a  solution  of  a  gas  obtained? 
How  many  distilled  waters  are  there? 

From  what  is  aqua  amygdalae  amarae  prepared,  and  of  what  strength  is  it? 
What  is  the  strength  of  aqua  creosoti?     Of  aqua  ammonise?     Of  aqua  ammonise 

fortior? 
How  is  chlorine  water  prepared  and  what  is  its  official  name? 
Are  the  volatile  oils  generally  more  soluble  in  hot  or  in  cold  water? 
In  the  preparation  of  medicated  waters,  what  is  the  object  of  passing  the  liquid 

through  an  absorbent  powder? 
What  substance  has  most  generally  been  used  for  the  purpose? 
What  is  an  objection  to  its  use? 
What  other  various  substances  have  been  used? 
Where  solutions  of  alkaloids  or  of  nitrate  of  silver  are  to  be  made,  what  should 

be  used? 
What  substance  is  used  in  the  official  process? 
Describe  the  process. 

What  other  methods  are  permitted  by  the  U.  S.  P.? 
What  is  the  strength  of  the  following  waters:  aqua  anisi,  aqua  camphorip,  aqua 

cinnamomi,  aqua  foeniculi,  acpia  menthae  piperitae,  aqua  menthap  viridis? 
Of  the  various  processes  for  preparing  medicated  waters,  which  is  the  best? 
What  precautions  should  be  observed  in  order  to  obtain  distilled  waters  of  the 

best  quality? 
How  may  a  drug  be  prevented  from  being  injured  by  heat  during  distillation" 
In  distilling  rose  water  or  orange  flower  water,  is  a"  naked  fire  or  steam  heat  pre- 
ferable, and  why? 
How  may  distilled  waters  be  preservetl? 
Is  alcohol  u.seful  for  the  purpose? 
What  is  the  objection  to  it? 
What  is  the  strength  of  orange  flower  water? 
What  is  the  strength  of  rose  water? 

Write  out  in  full  the  Latin  name  of  bitter  almond  water. 
Give  the  formula  and  mode  of  preparing  it.     Of  preparing  aqua  anisi. 
How  is  orange  flower  water  prepared? 
Give  the  formula  and  mode  of  preparing  camphor  water. 
Give  the  formula  and  mode  of  preparing  cinnamon  water.     Creasote  water. 
How  is  distilled  water  prepared? 

Give  the  formula  and  mode  of  preparing  fennel  water.     Peppermint  water 
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What  is  the  Enghsh  title  of  aqua  hydrogeiiii  dioxidi?    What  is  a  frequently  used 

synonym?     What  is  its  strength? 
What  precautions  should  be  taken  for  its  preservation? 
Write  out  in  full  the  Latin  name  of  peppermint  water.    Of  sjjearmint  water 
Give  the  formula  and  mode  of  preparing  spearmint  water. 
How  is  rose  water  prepared? 
What  are  Liquores  of  the  U.  S.  F.? 
How  many  official  solutions  are  there? 
Into  what  two  classes  are  solutions  divided? 


CHAPTER     XXII 

AQUEOUS  SOLUTIONS  CONTAINING  SWEET  OR  VISCID 
SUBSTANCES 

What  are  syrups?     (See  page  284.) 

What  kinds  of  sugar  should  be  used  in  making  syrups? 

How  many  methods  of  making  syrups  are  recognized  by  the  U.  S.  P.? 

Describe  the  details  for  making  syrups  by  heat.    For  making  syrups  without  heat. 

What  objection  is  there  to  making  syrups  by  the  addition  of  fluidextracts,  tinc- 
tures, etc.,  to  syrup? 

What  ofhcial  syrups  were  formerly  made  by  digestion? 

Is  this  method  a  satisfactory  one? 

What  method  is  preferable? 

How  should  syrup  of  tolu  be  made? 

How  is  the  process  of  percolation  in  making  syrups  conducted? 

What  precautions  are  necessary  to  percolate  a  syrup  successfully? 

What  is  the  objection  to  using  a  sponge  in  this  process? 

How  may  syrups  be  preserved? 

Is  the  addition  of  alcohol  or  chemicals  objectionable?     Why? 

What  is  the  best  disposition  to  make  of  fermented  syrups? 

How  may  fruit  juices  be  effectually  preserved? 

How  many  official  syrups  are  there? 

Name  the  official  syrups  made  by  solution  with  heat. 

Which  of  tlicse  are  made  by  st)lution  involving  chemical  action? 

How  many  are  made  by  the  simple  addition  of  medicating  liquid  to  syrup?  Name 
them. 

Which  of  these  are  made  with  mucilage? 

Which  with  flavored  acidulated  solution? 

Which  with  aromatic  tincture? 

Which  with  fluidextract? 

Name  the  official  syrups  nadc  by  the  agitation  of  sugar  with  medicating  liquid 
without  heat. 

Which  of  these  oontjiin  ncrtio  acifl? 

Which  one  is  made  by  cold  a(|Ucous  infusion? 

Which  four  from  medicated  water  from  tincture? 

Which  from  medicated  water  from  fluidextract? 

How  many  are  mnde  from  simple  admixture  or  solution?     ^ame  them. 

Wliich  nre  mnde  from  solution  involving  chemical  reaction? 

How  mnnv  are  made  by  macorntion  or  digestion?     Name  tliem. 

r.ivo  Hie  formula  anrl  mode  of  preparing  Syrupus. 

^^^lat  is  its  specific  gravity? 

How  is  syrup  of  acacia  i^nde? 

Does  this  SVTUP  keep  well"  ,    .    ■         •  j 

Oive  the  formula  and  mode  of  >i>:il<ine  Rvrup  of  ritnc  acid. 

What  is  the  formula  in  svmbols  of  hydriodic  acid? 

WHiat  is  its  molenilar  weitrlif' 

How  is  syrup  of  hydriodic  acid  made? 

How  much  hvdrioilic  acid  does  it  contain? 

r.ive  the  process  for  making  svrup  of  almond,     Syrup  of  orange      ,      ,      ,  . 

What  are  the  ingedients  used  in  making  the  syrup  of  lactophosphate  of  calcium. 
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Give  an  outline  of  the  process  for  making  it. 

Write  out  in  full  the  Latin  name. 

How  is  syrup  of  lime  prepared? 

What  is  the  formula  in  symbols  of  ferrous  iodide? 

What  is  its  molecular  weight? 

How  is  the  syrup  of  ferrous  iodide  prepared? 

How  much  ferrous  iodide  does  it  contain? 

Write  out  in  full  the  Latin  name  of  the  "syrup  of  the  phosphates  of  iron,  quinine, 

and  strychnine." 
By  what  synonym  is  this  syrup  commonly  known? 
Of  what  hypophosphites  does  the  syrup  of  hypophosphites  consist? 
How  is  the  syrup  prepared? 

What  are  the  ingredients  in  the  compound  syrup  of  hypophosphites? 
How  is  this  syrup  prepared? 
Write  out  its  name  in  full. 
How  is  syrup  of  ipecac  made.? 

How  much  ipecac  is  there  in  two  and  a  half  troy  ounces? 
About  how  much  in  a  fluidounce? 
Write  out  the  Latin  name  in  full. 

Give  the  formula  for  syrup  of  krameria.     For  syrup  of  lactucarium. 
Write  out  in  full  the  Latin  name  of  syrup  of  tar. 
How  much  tar  is  used  to  make  one  himdred  parts  of  the  syrup? 
How  is  the  syrup  made? 

What  is  the  object  in  mixing  the  tar  with  sand  and  washing  it  with  water? 
Write  out  in  full  the  Latin  name  of  syrup  of  wild  cherry. 
How  much  wild  cherry  is  used  to  make  one  hundred  parts? 
What  degree  of  fineness  is  directed  for  the  powder? 
How  is  the  syrup  made? 
How  much  glycerin  does  it  contain? 
Why  is  this  syrup  made  without  heat? 

What  is  the  object  of  maceration  for  twenty-four  hours  prior  to  percolation? 
Give  the  formula  for  syrup  of  rliubarb. 
How  is  the  syrup  made? 

Give  the  formula  and  mode  of  preparing  the  aromatic  syrup  of  rhubarb. 
Give  the  formula  for  syrup  of  rose.     For  syrup  of  rubus. 
What  are  the  ingredients  of  compound  syrup  of  sarsaparilla? 
How  is  the  syrup  prepared? 

Give  the  formula  and  mode  of  preparing  syrup  of  squill. 
What  are  the  ingredients  of  compound  syrup  of  sciuill? 
How  is  this  syrup  prepared? 

How  much  antimony  and  potassium  tartrate  is  there  in  a  troy  ounce? 
What  is  its  synonym? 
What  is  its  dose? 

Give  the  formula  and  mode  of  making  syrup  of  senega. 
What  aromatic  is  used  in  making  syrup  of  senna? 
How  is  the  syrup  of  senna  made? 

How  much  senna  is  there  in  one  hundred  parts  of  syrup? 
Give  the  formula  and  mode  of  making  syrup  of  tolu. 
How  is  syrup  of  ginger  made? 
What  is  the  strength  of  it? 

What  are  official  lioneys?     How  many  are  there?     Name  them. 
Give  the  Latin  name  and  mode  of  preparing  commercial  honey.    Clarified  honey. 

Honey  of  rose. 
What  are  official  mucilages,  and  how  many  are  there? 
How  many  mucilages  are  prepared  without  heat?     Name  them. 
How  is  mucilage  of  acacia  prepared? 
Give  the  Latin  name,  formula,  and  mode  of  making  mucilage  of  siussafras  pith. 

Mucilage  of  tragacanth.     Mucilage  of  elm. 
Wh  it  are  otHcial  emulsions,  and  how  many  are  there?     Name  them. 
What  were  the.se  preparations  called  in  the  ISSO  T^  S.  P.? 
Give  the  formula  and  mode  of  makiiiii  emulsion  of  almond.    Emulsion  of  a.safetida. 

Emulsion  of  chloroform.     Emulsion  of  cod  liver  oil.     Emulsion  of  co«l  liver 

oil  with  hypophosphites.     Enuilsion  of  oil  of  tiirp<Mitine. 
What  is  the  popular  name  or  synonym  of  emulsion  of  asafetida? 
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What  are  official  mixtures,  and  how  many  are  thei, 

Give  the  Latin  name,  formula,  and  mode  of  making  chalk  mixture. 

Should  chalk  mixture  be  kept  on  hand? 

What  is  the  Latin  name  of  compound  iron  mixture? 

What  is  the  popular  name  or  synonym  of  compound  iron  mixture? 

Why  is  mjTrh  m  small  pieces  preferable  to  the  powder? 

Give  the  formula  and  mode  of  preparing  it. 

In  what  form  does  the  iron  exist  in  the  finished  mixture? 

Should  the  mixture  be  freshly  made? 

What  change  takes  place  on  keeping? 

How  many  of  the  mixtures  contain  insoluble  powder  in  suspension?    Name  them. 

How  many  do  not  contain  insoluble  powder  in  suspension?     Name  them. 

Give  the  Latin  name,  formula,  and  mode  of  preparing  mixture  of  rhubarb  and  soda. 

What  are  glycerites,  and  how  many  are  official?     Name  them. 

Give  the  formula  and  mode  of  making  glycerite  of  starch.     Glycerite  of  phenol. 

Glycerite  of  tannic  acid.     Glycerite  of  boroglycerin.     Glycerite  of  hydrastia. 

Glycerite  of  the  phosphates  of  iron,  quinine  and  atrydinine. 


CHAPTEE     XXIII 

ALCOHOLIC  SOLUTIONS 

In  pharmacy,  what  are  spirits?     (See  page  309.) 

In  how  many  different  ways  are  the  official  spirits  made? 

How  many  of  them  are  there? 

What  is  the  most  usual  method  of  making  them? 

How  many  of  them  are  made  in  this  way? 

In  making  spirits,  what  is  the  object  of  maceration? 

What  spirit  is  made  by  gaseous  solution?     By  chemical  reaction? 

What  official  spirits  are  made  by  distillation? 

Where  spirits  can  be  made  either  by  distillation  or  by  solution,  which  is  the  better 

process,  and  why? 
Give  the  formula  and  process  for  making  spirit  of  ether  and  compound  spirit  of 

ether. 
What  is  the  official  name  in  Latin  and  in  English. 
What  is  spirit  of  nitrous  ether? 
How  much  of  the  crude  ether  does  it  contain? 
What  is  the  formula  in  symbols  of  ethyl  nitrite? 
What  is  its  molecular  weight? 
How  is  this  obtained? 
What  is  its  popular  name  or  synonym? 
How  is  it  made? 
What  is  spirit  of  ammonia? 
How  is  it  prepared? 

What  percentage  of  gas  by  weight  does  it  contain? 
What  is  the  formula  in  symbols  of  ammonia? 
What  is  its  molecular  weight? 

Which  is  the  stronger  of  the  two  preparations,  spiritus  ammonis  or  aqua  ammonise? 
What  is  aromatic  spirit  of  ammonia? 
How  is  it  prcjiared? 

What  is  the  Latin  name  of  spirit  of  bitter  almond? 
How  is  it  made?     For  what  is  it  \Lsod? 
Give  the  offici.il  name,  formula,  and  mode  of  making  spirit  of  anise.     Compound 

spirit  of  orange.    Spirit  of  camphor.    Spirit  <if  chloroform.    Spirit  of  cinnamon. 
What  is  whi.sky'.'   (as  official  in  the  V.  S.  P.) 
Give  the  formvila  and  mode  of  making  spirit  of  gaultheria. 
What  are  its  synonyms? 

What  is  the  Latin  name  of  spirit  of  nitroglycerin? 
What  was  its  formerly  official  English  title? 
How  much  nitroglycerin  does  it  contain? 
What  is  the  chemical  name  of  nitroglycerin? 


QUESTIONS  1391 

Why  should  great  care  be  exercised  in  using  this  preparation? 

What  is  the  specific  gravity  of  spirit  of  nitroglycerin?  How  is  spirit  of  juni()er 
prepared?     Compound  spirit  of  juniper?    Spirit  of  lavender? 

Give  the  formula  ancl  mode  of  making  spirit  of  peppermint. 

Give  the  formula  and  mode  of  making  spirit  of  spearmint. 

What  is  the  official  definition  of  brandy? 

How  much  alcohol  does  it  contain? 

What  are  elixirs? 

What  is  the  formula  for  adjuvant  elixir?    For  what  is  it  used? 

What  is  aromatic  elixir  used  for? 

How  is  it  made? 

Enumerate  the  ingredients  in  elixir  of  the  phosphates  of  iron,  quinine  and  strych- 
nine. 

Describe  the  procedure  in  making  this  preparation. 


CHAPTERS     XXIV-XXV 

ETHEREAL  SOLUTIONS  AND  OLEAGINOUS  SOLUTIONS  OR 
EXTERNAL  APPLICATIONS 

What  are  collodions,  and  how  are  they  used?     (See  page  319.) 

How  many  are  official,  and  what  are  their  names? 

Give  the  formula  and  mode  of  making  collodion. 

What  is  the  official  name  of  cantharidal  collodion? 

Give  its  formula  and  mode  of  -preparation. 

What  is  a  well  known  synonym  for  this  preparation? 

What  is  flexible  collodion? 

Give  its  formula  and  mode  of  preparation. 

What  is  styptic  collodion? 

Give  its  formula  and  mode  of  preparation. 

What  are  liniments?     (See  page  321.) 

How  many  are  official? 

What  substances  are  used  as  the  bases  for  these  liniments? 

How  is  ammonia  liniment  made? 

What  is  its  popular  name  or  synonym? 

Give  the  formula  and  mode  of  making  belladonna  liniment.    Lime  liniment.  What 

is  this  sometimes  called?     Camphor  liniment.     Chloroform  liniment.     Soap 

liniment. 
What  kind  of  soap  should  be  used? 
What  is  the  Latin  name  of  liniment  of  soft  soap? 
What  was  its  official  name  in  the  U.  S.  P.  1880? 
How  is  it  made? 

Give  the  formula  and  mode  of  making  turpentine  liniment. 
What  are  official  oleates? 

How  many  are  there,  and  what  are  their  names? 
What  advantage  are  they  supposed  to- possess  over  the  fatty  substances  that  are 

commonly  used  in  ointments? 
Give  the  formula  and  mode  of  making  oleate  of  atropine,  oleate  of  cocaine,  oleate 

of  mercury,  oleate  of  quinine,  and  oleate  of  veratrine. 


CHAPTER     XXVI 

AQUEOUS  LIQUIDS  MADE  BY  PERCOLATION  OR  MACERATION 

What  are  infusions?     (See  page  326.) 

In  making  infusions,  should  the  substances  be  boiled? 

In  what  cases  is  hot  water  preferable?     Cold  water? 
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What  inert  principles  found  in  drugs  are  extracted  by  hot  water,  and  what  by 
cold  water? 

What  is  the  objection  to  using  fine  powders  in  making  infusions? 

How  many  official  infusions  are  there? 

By  wliat  four  methods  are  infusions  usually  made? 

Which  process  is  most  fretjuently  used  in  the  U.  S.  P.? 

Describe  Alsop's  infusion  jar.     IScjuire's  infusion  mug. 

Wliat  special  advantage  has  this  mug? 

How  may  a  cheap  and  convenient  apparatus  be  made? 

Wliat  olKcial  infusions  are  made  by  maceration? 

How  is  the  process  of  digestion  used  in  making  infusions? 

Is  p)ercolation  a  good  process  for  making  infusions? 

What  are  its  advantages? 

What  is  its  chief  disadvantage? 

What  official  infusion  is  made  by  percolation? 

How  may  infusions  be  preserved? 

What  is  the  ol)jection  to  the  use  of  antiseptics? 

Describe  Almen's  method  of  preserving  infusions. 

Is  the  method  of  making  infusions  from  fluidextracts  a  desirable  one? 

What  are  the  objections  to  it? 

Give  the  general  official  formula  for  infusions. 

Give  the  formula  and  mode  of  making  infusion  of  digitalis.  Infusion  of  wild 
cherry.     Compound  infusion  of  senna. 

What  is  the  popular  name  or  synonym  of  this  preparation? 

Give  the  formula  and  mode  of  making  compound  infusion  of  gentian. 

What  is  the  formula  for  making  compound  infusion  of  rose?     Infusion  of  sage? 

What  are  decoctions? 

What  is  the  object  sought  in  preparing  decoctions? 

What  are  the  disadvantages  attending  decoctions? 

In  making  decoctions,  should  all  the  ingredients  be  put  in  together?     Why? 

How  may  the  empyreumatic  odor  which  sometimes  occurs  in  decoctions  be  avoided? 

Are  iron  ves.sels  used  advantageously  in  making  decoctions?     Why? 

Are  there  any  decoctions  now  official?  Name  the  decoctions  official  in  the  U.  S. 
P.  1890. 

Give  the  general  official  formula  for  making  a  decoction,  where  the  strength  has 
not  been  directed  or  specified. 

Give  the  Latin  name,  formula,  and  mode  of  making  Zittmann's  stronger  decoc- 
tion.    Zittmann's  milder  decoction. 

In  what  pharmacopoeia  are  these  two  decoctions  official? 


CHAPTER     XXVII 
ALCOHOLIC   LIQUORS  MADE   BY   PERCOLATION  OR   MACERATION 

What  are  tinctures?     How  many  are  official?     (See  page  336.) 

Wherein  do  they  differ  from  spirits? 

What  exception  is  tliore  to  this  rule? 

By  what  different  methods  are  tinctures  made? 

What  menstrua  are  used  in  making  tinctures? 

What  are  the  advantages,  and  what  the  disadvantages,  of  using  alcohol  as  a  men- 
struum? 

Where  the  alcohol  is  objectionable,  what  other  preparation  may  be  substituted 
for  a  tincture? 

Which  will  extract,  a  larger  amoimt  of  the  soluble  principles  of  a  drug,  a  pint  of 
dihitcfl  jilcoliol  or  lialf  a  pint  of  nlcohol  and  half  a  pint  of  water,  used  sepa- 
ratfly.' 

Name  some  of  the  principal  substances  that  are  soluble  in  alcohol. 

What  substances  an*  sohil)le  in  diluted  alcohol? 

For  what  piirpo.sc  is  glycerin  used  in  tinctures? 

In  what  different  ways  are  official  tinctures  made? 

Which  ia  the  Ixvst  method  for  making  tinctures? 
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What  are  the  special  advantages  of  percolation? 

Which  will  be  found  more  convenient  in  practice,  the  use  of  measures  or  the  use 
of  parts  by  weight  in  making  tinctures? 

In  what  cases  is  the  process  of  maceration  preferably  used? 

What  tincture  is  made  by  simple  solution? 

What  official  tincture  is  made  by  dilution? 

What  standard  of  strength  was  adopted  for  potent  tinctures  by  the  International 
Conference  at  Brussels  and  afterwards  by  the  U.  S.  P.  (8th  Rev.)? 

What  is  the  strength  of  tinctures  in  the  U.  S.  P.  for  those  which  are  not  consid- 
ered powerful  in  action? 

Name  any  official  exception  in  strength  to  those  in  these  two  classes.  Which 
tinctures  are  assayed? 

Give  the  formula  and  mode  of  making  tincture  of  aconite. 

What  is  the  drug  strength  of  tincture  of  aconite?  What  was  the  U.  S.  P.  1890 
strength? 

How  much  aconitine  should  be  present  in  100  Cc.  of  tincture? 

What  part  of  the  plant  is  meant  by  aconite? 

What  fineness  of  powder  is  used  in  this  formula? 

Give  the  official  name,  formula,  and  mode  of  making  tincture  of  aloes.  Tincture  of 
aloes  and  myrrh.     Tincture  of  arnica. 

Give  the  official  name,  formula,  and  mode  of  making  tincture  of  asafetida.  Tinc- 
ture of  bitter  orange  peel.  Tincture  of  sweet  orange  peel.  Tincture  of  bella- 
donna leaves.  What  amount  of  alkaloids  should  be  present  in  100  Cc.  of 
tincture  of  belladonna  leaves?  Tincture  of  benzoin.  Compound  tincture  of 
benzoin.  Tincture  of  calendula.  Tincture  of  calumba.  Tincture  of  Indian 
cannabis.  Tincture  of  cantharides.  Tincture  of  capsicum.  Tincture  of  car- 
damom. Compound  tincture  of  cardamom.  Tincture  of  cimicifuga.  Tinc- 
ture of  cinchona. 

What  kind  of  cinchona  is  used  in  this  tincture? 

What  alkaloidal  strength  is  required  for  tincture  of  cinchona? 

Give  the  formula  and  mode  of  making  compound  tincture  of  cinchona. 

What  kind  of  cinchona  is  used  in  this  tincture? 

What  degree  of  fineness  is  directed  for  the  powder? 

Give  the  formula  and  mode  of  making  tincture  of  cinnamon.  Tincture  of  colchi- 
cum  seed.  How  much  colchicine  should  be  present  in  100  Cc.  of  tincture  of 
colchicum  seed?    Tincture  of  digitalis. 

Give  the  formula  for  tincture  of  ferric  chloride. 

What  salt  of  iron  does  it  contain? 

Give  the  formula  and  mode  of  making  tincture  of  nutgall.  Compound  tincture  of 
gambir.  What  tincture  of  the  U.  S.  P.  1890  does  this  tincture  replace?  Tinc- 
ture of  gelsemium.     Compound  tincture  of  gentian. 

What  degree  of  fineness  is  directed  for  the  powder? 

Give  the  formula  and  mode  of  making  tincture  of  guaiac.  Ammoniated  tincture 
of  guaiac.  What  degree  of  fineness  is  directed  for  the  powder  in  these  last  two 
tinctures?  Tincture  of  hydrastis.  How  inncli  liydrastine  should  be  contained 
in  100  Cc.  of  the  tincture?  Tincture  of  liyoscyamus.  What  amount  of  al- 
kaloids should  be  present  in  100  Cc.  of  tincture  of  hyoscyamus? 

Give  the  formula  and  mode  of  making  tincture  of  iodine. 

Give  the  formula  for  making  tincture  of  ipecac  and  opium. 

What  synonym  is  frequently  used  for  this  tincture? 

Give  the  formula  and  mode  of  making  tincture  of  kino.  Tincture  of  krameria. 
Tincture  of  lactucarium.  Wliy  is  tincture  of  lactucarium  first  treated  with 
purified  petroleum  benzin?    Compound  tincture  of  lavender. 

What  degree  of  fineness  is  directed  for  the  powder? 

What  is  the  strength  of  tincture  of  lemon  peel?  Wiiat  precautions  must  be  taken 
in  preparing  the  lemon  p)eel? 

Give  the  formula  and  mode  of  making  tincture  of  lobelia. 

What  part  of  the  plant  is  meant  by  lobelia? 

Give  the  formula  and  mode  of  making  tincture  of  musk.  Tincture  of  myrrh. 
Tincture  of  nux  vomica. 

How  much  dry  extract  of  nux  vomica  does  each  100  parts  of  tincture  contain? 

What  percentage  of  strychnine  should  extract  of  nux  vomica  contain? 

What  quantity  of  strychnine  should  be  contained  in  100  Cc.  of  the  tincture? 

How  is  tincture  of  opium  made? 

88 


1394  QUESTIONS 

How  much  opium  is  there  in  each  100  parts  of  tincture? 

About  how  much  is  there  in  a  teaspoonful  of  tincture? 

How  much  morphine  should  be  present  in  100  Cc.  of  tincture? 

Give  the  formula  and  mode  of  making  camphorated  tincture  of  opium. 

How  much  opium  is  there  in  each  100  parts  of  this  tincture? 

How  is  deodorized  tincture  of  opium  made? 

How  much  opium  is  there  in  each  100  parts  of  tincture? 

Give  the  formula  and  mode  of  making  tinctiue  of  physostigma.  How  much  ether 
soluble  alkaloids  should  be  present  in  100  Cc.  of  tincture  of  physostigma? 
Tincture  of  pjTethrum.  Tincture  of  quassia.  Tincture  of  quillaja.  Tincture 
of  rhubarb.  Aromatic  tincture  of  rhubarb.  Tincture  of  sanguinaria.  Tinc- 
ture of  squill.  Tincture  of  serpentaria.  Tincture  of  stramonium.  State  the 
amount  of  alkaloids  which  sliould  be  present  in  100  Cc.  of  tincture  of  stra- 
monium. Tincture  of  s.trophanthus.  What  is  the  strength  of  this  tincture 
and  what  was  its  strength  in  the  U.  S.  P.  1890?  What  is  the  dose?  Tincture 
of  tolu.  Tincture  of  valerian.  Ammoniated  tincture  of  valerian.  Tincture  of 
vanilla.     Tincture  of  veratrum.    Tincture  of  ginger. 

How  should  tinctures  of  fresh  herbs  be  made  when  no  special  direction  has  been  given? 

What  are  medicated  wines? 

Which  are  preferable  preparations,  wines  or  tinctures?  and  why? 

How  many  official  wines  are  there? 

In  how  many  different  ways  are  official  wines  prepared? 

Which  are  not  medicated? 

How  many  are  made  by  solution?     Name  them. 

Name  those  made  by  maceration.     By  percolation. 

How  are  they  made? 

What  is  white  wine? 

What  percentage  of  alcohol  should  it  contain? 

What  is  red  wine?     How  much  alcohol  should  it  contain? 

What  wine  is  used  in  making  the  official  wines? 

Give  the  formula  and  mode  of  making  wine  of  antimony. 

What  percentage  of  antimony  and  potassium  tartrate  does  it  contain? 

About  how  much  in  a  teaspoonful? 

Give  the  formula  and  mode  of  making  wine  of  coca.  Wine  of  colchicum  seed. 
Wine  of  ergot.  Wine  of  iron.  Bitter  wine  of  iron.  Wine  of  ipecac.  Wine 
of  opium. 

How  much  opium  is  there  in  100  parts  of  the  wine? 

What  are  fluidextracts? 

When  were  they  made  official  in  the  U.  S.  P.  for  the  first  time? 

How  many  are  there  in  the  present  Pharmacopoeia? 

What  are  the  special  advantages  of  fluidextracts? 

How  is  permanency  secured? 

What  is  the  advantage  of  concentration? 

Are  the  fluidextracts  of  the  present  Pharmacopoeia  of  the  same  strength  as  those 
of  the  U.  S.  P.  1870? 

What  diff'erence  is  there  between  them? 

Are  they  different  from  those  of  the  U.  S.  P.  1880? 

Upon  what  is  the  present  system  arranged? 

How  many  fluidextracts  are  standardized?     Name  them. 

In  what  different  methods  are  fluidextracts  made? 

What  is  the  official  process? 

Give  a  typical  formula  for  preparing  a  fluidextrart. 

Explain  tne  process  of  percolation  with  incoiiij)lt'te  exhaustion  in  making  fluidex- 
tracts. 

What  is  the  principal  disadvantage  of  this  process,  and  why  is  the  official  process 
better? 

Give  a  description  of  the  process  of  repercohitimi.  What  is  "continuous  percola- 
tion"?    Of  vacuum  maceration  and   percolation. 

How  may  fluidextracts  be  Ijest  preserved? 

What  are  "  fluidacetracts "?  What  advantages  have  this  class  of  preparations? 
How  many  of  them  are  oflicial? 

Into  how  many  clas.sos  are  fluidextract.s  divided? 

How  many  have  for  a  menstruum  alcohol?  Name  tliem.  Why  is  alcohol  used 
for  these  in  preference  to  other  menstnnmis? 
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How  many  have  for  a  menstruum  4  parts  alcohol,  1  part  water? 

How  many  have  for  a  menstruum  3  parts  alcohol,  1  part  water?      Name  them. 

Which  fluidextract  has  a  menstruum  of  alcohol  7,  water  3? 

How  many  have  for  a  menstruum  '1  parts  alcohol,  1  part  water?     Name  them. 

Name  the  fluidextract  made  with  a  menstruum,  alcohol  65,  water  35;  with  alcohol 
2,  water  3;  with  alcohol  5,  water  8. 

Why  is  there  a  difference  in  the  alcoholic  strength  and  menstruum  of  some  of  the 
fluidextracts? 

How  many  have  for  a  menstruum  diluted  alcohol?     Name  them. 

How  many  have  for  a  menstruum  1  part  alcohol,  2  parts  water?     Name  them. 

Which  fluidextracts  have  acetic  acid  added  to  the  menstruum?  Why  is  it  added 
in  each  ca.se? 

Which  fluidextract.s  contain  small  percentages  of  solution  of  potassium  hydroxide? 
Why  is  the  alkali  added? 

Mention  the  fluidextracts  in  which  glycerin  is  added  to  the  menstruum.  What  is 
the  value  of  glycerin  when  added  to  a  menstruum? 

Which  fluidextracts  are  made  by  using  acetic  acid  as  a  menstruum?  What  is  the 
strength  of  the  acetic  acid? 

Give  the  menstrua  for  the  following  fluidextracts:  apocynum,  bitter  orange  peel, 
cinchona,  frangula,  glycyrrhiza,  hamamelis  leaves,  pareira,  uva  ursi,  wild 
cherry. 

What  two  fluidextracts  have  for  a  menstruum  boiling  water? 

Give  the  alkaloidal  strength  adopted  for  the  following  fluidextracts:  aconite,  bella- 
donna root,  cinchona,  coca,  colchicum  seed,  conium,  guarana,  hydrastis, 
hyoscyamus,  ipecac,  nux  vomica,  pilocarpus,  scopola,  stramonium. 

Why  is  the  drug  in  aromatic  fluidextract  of  cascara  sagrada,  treated  with  mag- 
nesium oxide? 

What  is  the  object  in  exhausting  senna  with  alcohol  before  adding  the  regular 
menstruum  and  preparing  the  fluidextract? 


CHAPTERS     XXVIII-XXIX 

OLEORESINOUS  AND  ACETOUS   LIQUIDS  MADE   BY   PERCOLATION 

What  are  oleoresins?     (See  page  426.) 

In  what  respects  do  they  diner  from  fluidextracts? 

How  are  they  prepared? 

How  many  oleoresins  are  official?     Name  them. 

Give  the  official  name,  menstruum,  and  mode  of  preparing  oleoresin  of  aspidium. 

Should  the  deposit  which  usually  occurs  in  this  oleoresin  upon  standing  be  filtered 

out? 
Give  the  Latin  name,  menstruum,  and  mode  of  preparing  oleoresin  of  capsicum. 

Oleoresin  of  cubeb. 
Should  the  waxy  and  crystalline  matter  which  is  deposited  from  oleoresin  of  cubeb 

be  separated  from  the  oleoresin? 
Give  the  Latin  name,  menstruum,  and  mode  of  preparing  oleoresin  of  lupulin. 

Oleoresin  of  pepper. 
Should  the  latter  oleoresin  be  separated  from  the  piperin  which  is  dejwsited? 
Give  the  Latin  name,  menstrvmm,  and  mode  of  preparing  oleoresin  of  ginger. 
What  are  medicated  vinegars?     (See  jiage  130.) 
Why  was  vinegar  chosen  as  a  menstruum,  and  why  is  acetic  acid  used  in  place  of 

vinegar? 
How  many  vinegars  are  official?     Name  them. 
What  is  their  percentage  strength? 
How  are  they  made? 

Give  the  Latin  name  and  menstruum  of  vinegar  of  opium.     Vinegar  of  squill. 
What  are  the  ingredients  of  acetum  opii,  and  in  what  condition  of  fineness  are 

they  directed? 
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CHAPTER    XXX 
SOLID  PREPARATIONS  MADE  BY  PERCOLATION 

What  are  extracts?     (See  page  432.) 

What  various  menstrua  are  used  in  making  them? 

By  what  names  are  such  extracts  called? 

What  are  inspissated  juices? 

Why  are  alcoholic  extracts  preferred  to  those  made  from  inspissated  juices? 

How  are  these  juices  prepared  by  the  British  Pharmacopoeia? 

How  have  extracts  been  prepared  by  the   freezing  process? 

Do  the  percolates  or  expressed  juices  of  drugs  contain  anything  in  addition  to  the 
active  principles? 

What  proximate  principles  are  most  commonly  present  in  extracts? 

Whicli  of  these  principles  are  absent  when  a  menstruum  of  part  alcohol  is  used? 

What  is  meant  by  extractive? 

What  name  was  proposed  for  this  substance  by  Berzelius? 

Why  are  extracts  variable  in  strength? 

What  is  the  Pharmacopoeia's  standard  for  the  consistence  of  extracts? 

In  what  respect  have  "abstracts"  an  advantage  over  "extracts"? 

Are  extracts  a  reliable  class  of  preparations? 

How  may  extracts  be  preserved? 

Wliat  are  powdered  extracts? 

How  is  such  an  extract  prepared? 

Wliat  precaution  should  be  taken  in  preserving  powdered  extracts? 

Why  is  the  temperature,  during  evaporation,  kept  below  70°  C? 

(iive  the  general  formula  for  alcoholic  extracts. 

To  what  kind  of  extracts  is  glycerin  added? 

How  many  official  extracts  are  there? 

Give  the  Latin  othcial  name,  menstruum,  and  mode  of  preparing  extract  of  Indian 
cannabis,  cimicifviga,  physostignia,  rhubarb,  scopola,  ergot,  belladonna  leaves, 
colocynth,  colchicum  corm,  nux  vomica,  aloes,  hematoxylon,  malt,  opium, 
glycyrrhiza,  glycyrrhiza   (pure),  colocynth   (compound). 

How  many  extracts  are  made  with  an  alcoholic  menstruimi?      Name  them. 

How  many  official  extracts  are  made  with  an  aqueous  menstruum?      Name  them. 

Which  one  is  percolated  with  water  containing  five  per  cent,  of  water  of  ammonia? 

Which  are  made  with  a  menstruum  of  water  containing  official  acetic  acid? 

What  percentage  of  acetic  acid  is  used  in  each  case? 

Whicli  by  evaporating  fluidextracts? 

Which  by  mixing  extracts  with  aromatics? 

How  many  powdered  extracts  are  official? 

State  the  alkaloidal  standard  adopted  by  the  U.  S.  P.  (8th  Rev.)  for  the  following 
extracts:  l)elladonna  leaves,  colchicum  corm,  hyoscyamus,  nux  vomica, opium, 
physostigma,  scopola,  stramonium. 

What  are  the  ingredients  of  compound  extract  of  colocynth? 

What  fineness  of  powder  is  directed? 

What  is  the  consistence  of  the  finished  product? 

What  is  the  strength  of  extract  of  ergot? 

From  what  plant  is  extract  of  glycyrrhiza  obtained? 

How  much  of  it  should  be  soluble  in  cold  water? 

Why  should  the  use  of  metallic  vessels  be  avoided  in  making  extract  of  hema- 
toxylon? 

Should  metallic  vessels  be  avoided  in  making  extract  of  kramena?     Why? 

What  are  abstracts? 

When  were  they  introduced  into  the  TT.  S.  P.? 

Aro  abstracts  now  official? 

r.ivc  the  general  formula  for  their  preparation. 

What  advantages  do  they  possess  over  ordinary  extracts? 

What  improvements  for  "making  ribstracts  may  be  suRgested? 

What  is  T>.  Squibli's  modification  of  the  process? 

fan  alwtracts  be  made  satisfactorily  from  8olid  extracts?     Why  not? 

What  are  official  resins? 
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How  are  they  prepared? 

In  what  respect  do  they  differ  from  alcohoUc  extracts? 

How  many  resins  are  official?     Name  them. 

Give  the  Latin  name  and  menstruum  of  resin  of  jalap. 

How  is  it  prepared? 

How  may  it  be  distinguished  from  resin  of  podophyllum?     From  resin  of  scam- 

mony? 
Give  the  Latin  name  and  menstruum  of  podophyllum.     Ilesin  of  scammony. 
How  may  these  be  distinguished? 


PART     III 

INORGANIC    SUBSTANCES 


CHAPTERS     XXXII-XXXIII 
HYDROGEN,  OXYGEN,  WATER  AND  THE  INORGANIC  ACIDS 

What  are  the  atomic  weights  of  hydrogen?  Of  oxygen?   Of  water?    (See  page  463  j 

Give  a  description  of  hydrogen.     Of  oxygen. 

What  percentage  of  oxygen  by  weight  does  water  contain? 

What  is  the  formula  in  symbols  of  water?  How  may  metallic  impurities  be  de- 
tected? 

If  the  transparency  or  color  of  distilled  water  is  affected  by  any  of  the  following 
tests,  what  impurity  is  indicated? — viz.:  Test  solution  of  barium  chloride; 
test  solution  of  silver  nitrate;  test  solution  of  ammonium  oxalate;  test  solu- 
tion of  calcium  hydroxide;  test  solution  of  diphenylamine;  test  solution  of 
sulphanilic  acid  with  test  solution  of  naphthylamine  acetate;  Nessler's 
Reagent. 

What  amount  of  residue  is  permitted  in  lOUO  Cc.  of  distilled  water? 

Describe  the  test  for  the  absence  of  organic  or  oxidizable  substances. 

What  are  the  uses  of  distilled  water  in  pharmacy? 

What  is  the  Latin  official  name  of  solution  of  hydrogen  dioxide? 

When  freshly  prepared,  how  much  pure  hydrogen  dioxide  does  it  contain? 

To  what  amount  of  available  oxygen  does  tliis  correspond? 

How  is  it  prepared? 

What  are  the  uses  of  solution  of  hydrogen  dioxide?  What  precautions  should  be 
taken  to  prevent  decomposition? 

How  are  acids  distinguished  from  other  bodies?     (See  page  466.) 

What  do  the  suffixes  "ous"  and  "ic"  designate  when  applied  to  acids? 

How  may  glass  stoppers  be  removed  without  injury  from  bottles  in  which  they 
have  become  tightly  fastened? 

Why  should  corks  not  be  used  as  stoppers  for  strong  acids? 

How  may  carboys  containing  strong  acids  be  handled  conveniently  and  safely? 

What  grades  of  acid  are  found  in  commerce? 

What  injurious  results  may  follow  tlie  use  of  weak  and  impure  acids? 

Are  the  official  inorganic  acids  uniform  in  strength? 

Wliat  is  the  strength  of  hydrochloric  acid?    Of  nitric  acid?    Of  sulphuric  acid? 

Wliioh  of  the  diluted  acids  are  uniform  in  strength? 

Wi)at  per  cent,  of  absolute  acid  do  they  contain? 

What  are  the  medical  properties  of  the  inorganic  acids? 

How  may  their  injurious  action  on  the  teeth  be  avoided? 

What  are  the  proiier  antidotes  for  strong  acids  which  may  have  been  taken  in 
poisonous  doses? 

Give  the  forriuilu  in  symbols  and  molecular  weight  of  hydrochloric  acid. 

What  is  official  hydrochloric  acid?     How  is  it  made? 

Explain  the  reaction  which  takes  place  in  its  nianufactxire. 

For  what  purposes  in  jiharmacy  is  hydrochloric  arid  used? 

To  what  is  the  yellow  color  of  the  cnmmnn  acid  usually  due? 

What  is  tlie  cause  of  the  white  fumes  which  arc  produced  when  the  acid  is  exposed 
to  the  air?  .  . 

What  are  tests  for  the  following  impurities?-  viz:  Non-volatile  impurities-  bro- 
mine; iodine;  free  chlorine;  sulphuric  acid;  sulphurous  or  arsenic;  heavy 
metals. 

What  is  the  specific  gravity  of  hydrochloric  acid? 
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Give  the  formula  for  diluted  hydrochloric  acid. 

How  much  absolute  hydrochloric  acid  does  it  contain? 

What  is  the  official  test  of  its  strength?     What  are  its  uses? 

What  is  the  composition  of  diluted  hydrobroinic  acid? 

Give  the  formula  in  symbols  and  molecular  weight  of  diluted  hydrobromic  acid. 

How  is  diluted  hydrobromic  acid  usually  made?    Describe  the  distillation  process. 

Explain  the  chemical  reaction.     Describe  the  precipitation  process. 

What  chemical  reaction  takes  place  in  this  process? 

What  is  the  specific  gravity  of  diluted  hydrobromic  acid? 

How  may  free  bromine  be  detected?     How  may  sulphuric  acid  be  detected? 

For  what  is  diluted  hydrobromic  acid  used,  and  wliat  is  the  dose? 

What  is  the  strength  of  diluted  hydriodic  acid?  How  is  this  acid  made?  Foi 
what  is  diluted  hydriodic  acid  used?  Why  is  potassium  hypophosphite  added 
to  the  formula? 

Give  the  symbol  and  molecular  weight  of  absolute  nitric  acid. 

How  much  is  contained  in  official  nitric  acid? 

What  five  compounds  are  there  of  nitrogen  and  oxygen? 

From  which  of  these- is  nitric  acid  formed,  and  how? 

How  is  nitric  acid  prepared  commercially? 

If  two  molecules  of  the  sodium  salt  and  one  of  sulphuric  be  used,  what  will  be  the 
reaction?    Upon  raising  the  heat,  what  further  reaction  takes  place? 

What  is  the  specific  gravity  of  the  official  acid?     Of  the  commercial  acid? 

What  is  the  composition  of  the  reddish  acid  called  nitrous  acid? 

What  are  tests  for  the  following  impurities? — viz.:  Non-volatile  impurities;  sul- 
phuric acid;  hydrochloric  acid;  heavy  metals;  arsenic;  iodine  or  bromine; 
iodic  or  bromic  acids. 

By  what  name  is  nitric  acid  sometimes  called? 

For  what  is  nitric  acid  used  in  pharmaceutical  operations? 

Explain  the  decomposition  wWch  takes  place  when  nitric  acid  is  exposed  to  a  red 
heat.     What  acids  are  produced  by  its  action  on  phosphorus  and  sulphur? 

What  does  it  form  in  combination  with  salifiable  bases? 

What  are  its  medicinal  properties? 

To  what  is  the  yellow  stain  due  when  nitric  acid  is  applied  to  the  skin? 

Give  the  formula  for  diluted  nitric  acid.    How  much  real  nitric  acid  does  it  contain? 

What  is  its  specific  gravity?     What  is  the  official  test  of  its  strength? 

What  is  its  medicinal  use  and  dose? 

Give  the  formula  for  nitrohydrochloric  acid. 

What  reaction  takes  place  when  nitric  acid  is  mixed  with  hydrochloric  acid? 

What  is  the  liquid  thus  formed  popularly  called? 

Upon  what  does  the  value  of  this  acid  depend? 

Why  should  it  be  kept  in  a  cool  and  dark  place?    Describe  its  physical  properties. 

What  is  its  medicinal  use?     What  is  the  dose? 

Why  is  especial  care  necessary  in  dispensing  this  acid? 

Give  the  formula  for  diluted  nitrohydrochloric  acid. 

Should  the  ingredients  be  all  mixed  together  at  once?     Why? 

Describe  its  physical  properties.     Wliat  are  its  medicinal  uses  and  dose? 

Give  the  symbol  and  molecular  weight  of  absolute  sulphuric  acid. 

How  much  does  the  official  sulpiunic  acid  contain? 

How  is  sulphuric  acid  oI)tained? 

Explain  the  reactions  that  take  place  in  the  process. 

What  is  the  principal  source  of  production  of  sulphuric  acid  in  America?  What 
in  Europe?  What  is  the  foreign  commercial  article  apt  to  be  contaminatwl 
with? 

What  is  the  "contact  method"  for  preparing  sulphuric  acid? 

What  is  the  specific  gravity  of  the  official  acid? 

What  are  the  tests  for  the  following  impurities? — viz.:  I^ad;  nitric  or  nitrous 
acids;  hydrochloric  acid;  heavy  metals;  non-volatile  impurities;  arsenic;  sul- 
phurous acid;  selenium. 

What  are  its  uses? 

How  is  it  administered  internally? 

Give  the  formula  for  aromatic  sulphuric  acid. 

How  much  official  sulphuric  acid  does  it  contain? 

What  is  its  specific  gravity?     What  is  its  |>opular  name? 

What  are  its  uses?     Wliat  is  the  dose? 

Give  the  formula  for  diluted  sulphuric  acid. 
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How  much  official  sulphuric  acid  does  it  contain? 

What  is  its  specific  gravity? 

When  commercial  sulphuric  acid  is  diluted,  what  precipitate  is  thrown  down,  and 
why? 

What  are  the  uses  of  sulphuric  acid?     What  is  the  dose? 

Give  the  formula  in  symbols  and  mofecular  weight  of  sulphurous  acid  gas? 

How  much  of  this  does  the  official  sulphurous  acid  contain? 

How  is  the  official  acid  prepared? 

Explain  the  reaction  which  takes  place  in  its  production. 

What  is  its  specific  gravity? 

How  may  excess  of  sulphuric  acid  be  detected? 

What  are  its  uses?     Give  the  dose. 

What  is  official  phosphoric  acid? 

Give  the  formula  in  symbols  and  molecular  weight  of  orthophosphoric  acid. 

How  may  the  official  acid  be  prepared? 

Explain  the  rationale  of  the  reaction  which  takes  place. 

What  dangerous  impurity  is  likely  to  be  present?    Where  does  it  come  from? 

What  is  the  specific  gravity  of  the  official  acid? 

What  is  its  principal  use? 

How  may  the  following  impurities  be  detected? — viz.:  Phosphorous  acid;  arsenic; 
phosphates;  nitric  acid;  heavy  metals;  sulphuric  acid;  hydrochloric  acid; 
pyrophosphoric  and  metaphosphoric  acids. 

How  is  diluted  phosphoric  acid  made? 

How  much  orthophosphoric  acid  does  it  contain? 

What  is  its  specific  gravity? 

If  a  precipitate  occurs  when  this  acid  is  mixed  with  tincture  of  ferric  chloride,  what 
is  indicated? 

What  are  its  uses  and  doses? 

What  is  the  strength  of  hypophosphorous  acid?     How  may  it  be  prepared? 

How  may  the  following  impurities  be  detected:  barium;  heavy  metals;  potas- 
sium; arsenic? 

For  what  is  this  acid  used? 

What  is  the  Latin  official  name  of  diluted  hypophosphorous  acid? 

How  much  absolute  hypophosphorous  acid  does  it  contain? 

Give  the  formula  in  symbols  and  the  molecular  weight  of  hypophosphorous  acid. 


CHAPTER    XXXIV 

PREPARATIONS  OF  THE   HALOGENS 

What  is  meant  by  the  term  "halogen"?      (See  page  484.) 

What  four  elements  are  called  "halogens"? 

De^scril)e  chlorine.     (!ive  its  symbol  and  molecular  weight. 

What  is  its  specific  gravity? 

What  is  its  most  characteristic  property? 

What  is  its  principal  u.sc,  and  liow  is  it  generally  employed? 

What  is  its  principal  hydrogen  compoimd? 

Wliat  are  its  compoimds  with  metals  and  bases  termed? 

When  combined   with  oxygen,  what   are  its  comi>ovmds  with  metals  and   bases 

termed? 
How  may  chlorides  in  solution  or  hydrochloric  acid  be  recognized? 
How  may  cliloratos  be  recognized? 
Wbat  is  tlie  Latin  official  title  of  chlorine  water? 
Wbat  anioimt  of  tlir  gas  sliould  it  contain? 
What  substances  does  it  contain  besides  chlorine  gas? 
Explain  the  reaction  wliicli  takes  jilace  in  its  production. 
How  was  clilorine  water  prepared  by  tlie  U.  S.  P.  1890  process?    What  advantage 

ha^  tlie  U.  S.  P.  (8th  Rev.)  process? 
Wliat  are  tlie  uses  of  clilorine  water? 

How  may  chlorine  be  conveniently  u.sed  as  a  disinfectant? 
What  is  "chlorinated  lime?     Give  its  Latin  name. 
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How  much  available  chlorine  should  it  contain? 

How  is  it  prepared? 

What  is  a  popular  name  for  it? 

What  are  the  official  Latin  and  English  titles  for  Labarraque's  solution? 

How  much  chlorine  should  it  contain? 

How  is  it  prepared? 

For  what  is  it  used? 

Wherein  does  it  differ  from  the  French  preparation  known  as  "Eau  de  Javelle" 

(Javelle's  Water)? 
Give  the  symbol  and  atomic  weight  of  bromine. 
Where  is  it  obtained,  and  how  is  it  prepared? 
Describe  the  process. 

What  is  bittern,  and  what  does  it  contain? 
What  is  the  character  of  the  vapor  of  bromine? 
What  is  its  combination  with  hydrogen  called? 
What  are  its  salts  called? 
What  are  the  tests  for  bromine? 
What  is  its  sf)ecific  gravity? 
How  may  the  presence  of  iodine  be  detected? 
What  is  its  medicinal  use? 

What  is  "  Bibron's  antidote"  to  rattlesnake  poison? 
Why  should  the  utmost  care  be  taken  in  handling  bromine? 
Give  the  symbol  and  atomic  weight  of  iodine. 
How  was  it  formerly  obtained,  and  how  is  it  now  obtained? 
Explain  the  reaction  which  takes  place  in  its  production. 
What  tests  may  be  used  to  detect  iodine  or  iodides? 
How  soluble  is  iodine  in  alcohol? 
How  may  the  following  impurities  be  detected? — viz.:    moisture;  iodine  cyanide; 

more  than  traces  of  chlorine  or  bromine. 
In  what  form  is  its  combination  with  hydrogen  official? 
What  is  its  use  in  medicine? 
What  is  tincture  of  iodine? 

Why  has  potassium  iodide  been  added  to  this  tincture  in  the  U.  S.  P.  (8th  Rev.)? 
How  may  its  strongtli  be  tested? 
Give  the  formula  for  compovmd  solution  of  iodine. 

What  is  the  official  name  and  synonym  of  compound  solution  of  iodine? 
How  much  iodine  does  a  fluidounce  of  the  solution  contain? 
What  is  the  object  of  using  potassium  iodide  in  this  preparation? 
How  is  it  used  medicinally,  ami  what  is  the  dose? 
What  is  iodine  ointment  and  how  much  iodine  does  it  contain? 
What  was  the  purpose  of  introducing  diluted  hydriodic  acid? 
How  much  absolute  acid  should  it  contain? 
How  is  syrup  of  hydriodic  acid  prepared? 
How  much  absolute  hydriodic  acid  does  it  contain? 
What  is  its  specific  gravity? 
What  are  the  objects  of  this  preparation? 
What  is  the  chemical  reaction  which  takes  place  when  hydrosulphuric  acid  ie 

passed  into  a  solution  containing  iodine? 
What  is  the  use  of  syrup  of  hydriodic  acid,  and  what  is  the  dose? 


CHAPTER    XXXV 

SULPHUR  AND  PHOSPHORUS 

Give  the  symbol  and  atomic  weight  of  sulpluir.     (See  page  493.) 

Where  docs  it  come  from,  and  iiow  is  it  prepared? 

What  is  roll-sulphur? 

In  what  forms  is  sulphur  official? 

What  gas  is  formed  by  it  in  combination  with  iiytlrogen? 

For  what  is  this  gas  used? 

What  are  sulphides? 
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What  are  salts,  called  siilpho-salts  by  Berzelius? 

What  combination  does  sulphur  form  with  oxygen? 

What  do  these  oxides  form  by  their  union  with  water? 

Give  their  formulas  in  symbols. 

What  is  hyposulphurous  acid? 

Is  there  an  oxide  corresponding  to  this  acid? 

What  is  thiosulphuric  acid? 

What  acids  are  known  as  the  thionic  series  of  acids? 

What  are  the  salts  which  sulphurous  acid  forms  with  bases  called,  and  what  are 

those  which  are  similarly  produced  from  sulphuric  acid? 
Which  are  more  important  salts,  sulphates  or  sulphites? 
What  are  the  tests  for  sulphites  and  sulphiu-ous  acid?    For  sulphates  and  sulphuric 

acid? 
What  is  sublimed  sulphur? 
What  are  its  physical  properties? 
How  is  it  used  medicinally,  and  what  is  the  dose? 
By  what  name  is  it  generally  known? 
What  is  "flour  of  sulphur"? 
How  is  washed  sulphur  prepared? 
What  is  the  use  of  adding  amrnonia  in  washing  it? 
At  what  temperature  does  it  melt? 

How  may  impurities  of  free  acid  be  detected?     Of  arsenic? 
Why  is  washed  sulphur  preferred  for  medicinal  purposes? 
What  is  the  dose? 

In  what  official  preparations  is  it  used? 
How  is  precipitated  sulphur  prepared? 
Explain  the  reaction  that  takes  place  between  lime  and  sulphur  in  the  above 

process. 
What  would  be  the  result  if  sulphuric  acid  were  used  instead  of  hydrochloric  acid 

to  precipitate  the  sulphur? 
What  is  the  popular  name  of  this  preparation? 

How  may  the  following  impurities  be  detected? — viz.:   free  acid;  alkalies,  arsenic. 
For  what  uses  is  precipitated  sidphur  preferable  to  other  forms  of  sulphur? 
What  is  the  do.se? 
How  is  sulphur  iodide  prepared? 
What  is  it  called  chemically? 
Is  it  a  definite  chemical  compound? 
How  may  it  be  tested? 
What  is  its  use? 

Carbon  disulphide — Give  formula  in  symbols  and  molecular  weight. 
How  is  it  prepared,  and  how  may  it  be  purified? 
What  are  its  physical  properties? 
What  is  its  specific  gravity? 
How  may  the  following  impurities  be  detected?— viz.:   sulphur  dioxide;  sulphur; 

hydrogen  sulphide. 
Vnr  what  is  it  used?     Is  it  ever  used  internally? 
Phosphorus — Give  symbol  and  atomic  weight. 
What  is  phosphorus,  and  how  is  it  prepared? 
How  is  acid  calcium  phosphate  obtained? 
Explain  the  react  ion  which  takes  place  in  its  formation. 
How  is  red  phosphorus,  or  amorphous  phosphorvis,  obtained? 
What  are  its  peculiar  properties? 
What  oxides  does  phosphorus  form  with  oxygen. 
Give  their  formuhis  in  symbols. 
What  three  acids  corresponri  to  phosphoric  oxide? 
How  is  orthopho.sphoric  acid  formed? 
What  is  its  formula  in  i^ymbols? 
Hf)W  is  pyrophosphoric  acid  obtained? 
Give  its  formula  in  symbols. 
How  is  mefapliDsphoric  acid  obtained? 
Give  its  formula  in  symbols. 

Can  phosphorous  arid  he  formed  directly  from  phosphorous  oxide? 
What  is  the  chararter  of  its  basicity? 
Can  hypophosphorous  acid  be  obtained  directly  from  hypoi.liosphorous  oxide? 
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What  is  the  character  of  its  basicity? 

What  are  the  tests  for  phosphates  and  phosphoric  acid? 

What  are  the  tests  for  hypophosphites? 

What  is  the  specific  gravity  of  phosphorus?     What  is  its  melting-point? 

How  may  impurities  be  detected? — Sulphur;  arsenic. 

What  is  its  medicinal  action,  and  what  is  the  dose? 

Upon  what  does  its  value  depend? 

Does  phosphoric  acid  have  the  same  action? 


CHAPTEE     XXXVI 
CARBON,  BORON,  AND  SILICON 

Carbon — Give  symbol  and  atomic  weight.     (See  page  501.) 

In  what  forms  is  carbon  found  in  nature? 

What  compounds  with  oxygen  are  known?     Give  their  formulas. 

What  are  the  physical  properties  of  carbon  dioxide? 

What  is  carbonic  acid?     Is  it  a  strong  acid? 

What  is  carbon  monoxide? 

What  is  cyanogen? 

What  are  the  tests  for  carbonates? 

How  is  animal  charcoal  made? 

What  is  the  composition  of  bone? 

What  are  the  products  when  bones  are  subjected  to  destructive  distillation? 

Describe  official  animal  charcoal. 

For  what  purpose  is  it  used? 

How  is  "purified  animal  charcoal"  made? 

What  is  the  object  of  purifying  animal  charcoal? 

How  is  charcoal  prepared? 

What  is  its  medicinal  use?     What  is  the  dose? 

Boron — Give  symbol  and  atomic  weight. 

In  what  forms  does  boron  exist? 

What  combination  of  it  is  formed  with  oxygen  and  hydrogen? 

What  are  the  tests  for  borates  and  boric  acid? 

What  is  boric  acid?     What  is  its  synonym?     Give  symbol  and  atomic  weight. 

How  is  it  prepared?     Where  does  it  come  from? 

What  chemical  reaction  takes  place  when  borax  is  decomposed  by  liydrochloric  acid? 

How  may  the  following  impurities  be  detected? — viz.:  sulphate,  chloride;  calcium; 
magnesium;  heavy    metals;  arsenic;  iron. 

What  are  the  uses  of  boric  acid? 

What  are  the  ingredients  in  antiseptic  solution? 

Why  is  100  Cc.  of  alcohol  reserved,  in  preparing  the  solution  of  the  oils,  and  after- 
wards added  directly  to  the  clear  filtrate? 

For  what  is  this  solution  used? 

Silicon — Give  symbol  and  atomic  weight. 

In  what  forms  is  silicon  obtained? 

In  what  combinations  is  it  important,  commercially? 

How  is  it  found  in  nature? 

What  is  silica,  and  how  may  it  be  obtained  pure? 

Give  the  chemical  reaction  when  a  solution  of  sodium  silicate  is  treated  with  hydro- 
chloric acid. 

What  are  the  tests  for  silicates? 

What  is  kaolin?    How  may  it  be  purified  for  pharmaceutical  purposes? 

What  impurities  must  be  guarded  against? 

For  what  is  it  used? 

What  are  the  ingredients  in  cataplasm  of  kaolin?  What  medicinal  uses  luw  this 
preparation? 

What  is  talc?     Describe  it? 

What  extensive  use  has  this  substance? 

How  may  it  be  purified?  What  is  it  then  railed  tiflicially?  For  wliat  is  it  used 
in  the  U.  S.  P.  (8th  Rev.)?     What  amount  of  soluble  substance  is  permitted? 
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CHAPTERS     XXXVII-XXXVIII 
ALKALIES  AND  THEIR  COMPOUNDS  AND  THE   POTASSIUM  SALTS 

What  are  alkalies,  and  wliat  are  their  properties?     (See  page  510.) 

What  are  the  alkali-metals,  and  their  projjerties? 

How  many  chlorides  are  obtained  from  the  alkali-metals? 

Are  their  oxides  acid  or  basic? 

Are  the  alkaline  hydroxides  decomposable  by  heat? 

W^hat  two  processes  are  used  for  obtaining  the  alkali-metals? 

What  is  ammonium,  and  why  is  it  classed  with  the  metals? 

W^hat  was  formerly  the  source  of  the  jxitassium  salts?     (See  page  511. > 

What  is  the  present  source,  and  how  are  they  obtained? 

How  may  potassium  in  its  combinations  be  recognized? 

Potassimn  hydroxide — Give  formula  in  symbols  and  molecular  weight. 

What  percentage  of  pure  potassium  hydroxide  should  it  contain? 

What  is  caustic  potash  or  potassa,  and  how  is  it  made? 

What  is  meant  by  "potassa  by  alcohol"? 

What  is  meant  by  "potassa  by  barytes"? 

What  are  the  physical  properties  of  potassium  hydroxide? 

How  may  the  following  impurities  be  detected? — viz.:    heavy  metals;  carbonate. 

For  what  is  potassium  hydroxide  used? 

How  much  water  does  commercial  caustic  potassa  usually  contain? 

What  is  the  solution  of  potassium  hydroxide,  and  how  is  it  made? 

What  is  its  Latin  official  name? 

How  much  potassium  hydroxide  does  it  contain? 

How  may  the  percentage  of  potassium  hydroxide  present  be  determined? 

How  strong  should  the  potassium  hydroxide  be'  and  if  it  is  not  of  the  proper 
strength,  how  may  it  be  used? 

By  what  other  process  was  it  made  in  the  U.  S.  P.  1890? 

Explain  the  chemical  reaction  whicli  takes  place  between  the  lime  and  the  potas- 
sium bicarbonate  in  making  this  solution. 

Why  is  potassium  bicarbonate  used  in  preference  to  the  carbonates  (which  are 
cheaper)  in  preparing  this  solution? 

Is  the  proportion  of  water  used  in  making  the  solution  of  the  bicarbonate  a  matter 
of  indifference?     How  much  should  be  used? 

Should  more  than  the  theoretical  quantity  of  lime  be  used?     Why? 

How  is  this  solution  injured  by  exposure  to  air? 

Why  use  a  "green  gla.ss"  bottle  for  this  solution  and  what  precaution  should  be 
taken  in  stoppering  the  Ixjttle? 

How  may  this  solution  be  distinguished  from  solution  of  soda? 

What  is  its  medicinal  use?     CJive  the  dose. 

If  a  large  quantity  should  be  swallowed,  wliat  would  he  the  proper  antidotes? 

Potassii  acetas — (live  fonnula  in  symbols  and  molecular  weight. 

How  may  this  salt  l)e  made? 

Explain  the  chemical  reaction  which  takes  place  between  potassium  bicarbonate 
and  acetic  acid. 

What  are  its  solubilities? 

How  may  it  l>e  identified? 

What  are  the  tests  for  the  following  impurities? — viz.:  heavy  metals;  arsenic. 

How  is  the  quantitative  t«st  carritHJ  out? 

What  arc  its  uses  in  medicine?     flivc  its  dose. 

Potassii  bicarbonjis — Ciive  formula  in  synil)ols  and  molecular  weight. 

What  purity  is  demanded  for  the  salt? 

How  is  it  ma^le? 

What  is  sal.'Pratus,  and  how  is  it  prepared? 

What  are  the  physical  pro[)crtie8  of  potassium  bicarbonate? 

What  are  its  solubilities? 

How  much  of  its  weight  does  it  lose  at  a  red  heat? 

How  may  it  l>e  iflentified? 

How  may  the  following  impurities  be  detecterl?     viz.:    carbonate;  heavy  metala 

What  are  the  uttcs  of  this  salt,  and  what  is  the  dose? 


QUESTIONS  1405 

Cream  of  tartar — Give  formula  in  Kynil)r)l.s  and  molecular  weight. 

What  percentage  of  purity  is  required  for  potassium  bitartrate? 

How  is  it  made? 

What  is  argol? 

Give  the  physical  properties  of  cream  of  tartar. 

What  are  its  solul)ilities? 

How  may  it  be  identified? 

How  may  the  following  impurities  be  detected? — viz.:    Insoluble  matter;  heavy 

metals;  ammonia;  alum;  pliosphates. 
Wnat  chemical  substance  besides  potassium  bitartrate  is  always  present  in  grape 

juice? 
How  much  of  this  impurity  is  permitted  by  the  official  test? 
For  what  purposes  in  pharmacy  is  it  used? 
What  are  its  medicinal  uses?     Give  the  dose. 

Potassium   bromide — Ciive   formula   in  symbols   and   molecular   weight. 
What  process  was  formerly  official  for  making  this  salt? 
Explain  the  chemical  reaction  which  takes  place. 
In  what  other  way  may  it  be  made? 
Explain  the  reaction  which  takes  place. 
Where  does  this  salt  come  from? 
Describe  its  physical  properties  and  solubilities. 
How  may  it  be  identified? 
How  may  the  following  impurities  be  detected? — viz.;   Excess  of  alkali;  bromate; 

iodides;  heavy  metals;  barium. 
Upon  what  does  the  official  test  to  indicate  the  presence  of  more  than  3  per  cent. 

of  chloride  dejjend? 
What  is  its  medicinal  use?     Give  the  dose. 

Potassium  carbonate — Give  formula  in  symbols  and  molecular  weight. 
What  is  the  commercial  name  of  this  salt? 
How  is  it  made? 

How  may  a  purer  carbonate  be  produced? 

What  reaction  takes  place  when  potassium  bicarbonate  is  heated  to  redness? 
Describe  the  physical  properties  of  potassium  carbonate. 
What  are  its  solubilities? 

How  much  pure  anhydrous  potassium  carbonate  should  it  contain? 
How  may  this  be  tested? 
How  may  the  following  impurities  be  detected? — viz.:    Earthy  impurities;  heavy 

metals;  nitrates. 
What  is  its  medicinal  use,  and  what  is  the  dose? 
What  are  its  effects  in  an  overdose? 
What  are  the  proper  antidotes  to  administer? 

Potassium  chlorate — Give  formula  in  symbols  and  molecular  weight. 
How  was  this  formerly  made? 
What  is  the  objection  to  this  process? 
How  is  it  now  prepared? 

Explain  the  reactions  which  take  place  in  its  preparation. 
Describe  its  physical  properties  and  solubilities. 
How  may  it  be  identified? 
How  may  the  following  iminirities  be  detected? — viz.:    Heavy  metals;  nitrates 

and  nitrites. 
What  follows  when  potassium  chlorate  is  triturated  with  reailily  oxidizable  or 

combustible  substances? 
For  what  is  potassium  chlorate  used  chemically? 
What  is  its  medicinal  use?     Give  the  dose. 

Potassium  citrate — Give  formula  in  symbols  and  molecular  weight. 
How  is  this  salt  made? 
When  made  from  carbonate  instead  of  potassium  bicarbonate,  what  impurity  is 

apt  to  be  present? 
What  are  its  physical  properties  and  solubilities? 
How  may  it  be  identified? 

How  may  the  following  impurities  be  detected?— viz.:    Heavy  metals;  tartrate 
What  are  its  medicinal  uses?     Give  tlic  dose. 
Into  what  official  preparations  does  it  enter? 
Give  the  Latin  name,  formula,  and  mode  of  preparation  of  effervescent  pot«8iuin 

citrate. 
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Why  are  some  of  the  ingredients  directed  to  be  thoroughly  dried?    What  is  the 

dose? 
By  what  name  is  the  solution  of  potassium  citrate  sometimes  known? 
What  percentage  of  potassium  citrate  does  it  contain?     How  is  it  prepared? 
What  is  "Neutral  mixture"  in  some  localities? 

What  is  its  medicinal  use  and  dose? 

Potassium  cyanide — Give  formula  in  symbols  and  molecular  weight. 

What  is  the  process  for  making  this  salt,  which  was  formerly  official? 

Explain  the  reaction  which  takes  place  between  potassium  ferrocyanide  and  potas- 
sium carbonate. 

In  what  form  does  it  occur  in  commerce? 

Describe  the  physical  properties  of  the  official  salt. 

What  are  its  solubilities? 

How  may  it  be  identified? 

What  per  cent,  of  pure  potassium  cyanide  should  it  contain,  and  how  may  this  be 
tested? 

How  may  the  impurity  of  carbonate  be  detected?    Of  ferrocyanide?    Of  sulpho- 
cyanate? 

What  is  the  medicinal  use  of  it,  and  what  is  the  dose? 

What  advantage  has  it  over  hydrocyanic  acid? 

Potassium  dichromate — What  was  the  former  official  title? 

Give  the  formula  in  symbols  and  the  molecular  weight. 

What  is  the  source  of  this  salt? 

How  is  it  prepared? 

Explain  the  chemical  reaction  which  takes  place; 

What  are  its  physical  properties? 

What  are  its  solubilities? 

How  may  it  be  identified? 

For  what  is  this  salt  used? 

What  is  its  proper  dose?     What  is  the  effect  of  an  overdose? 

In  case  of  poisoning  by  it,  what  would  be  the  proper  antidote? 

Rochelle  salt — Give  formula  in  symbols  and  molecular  weight. 

What  are  the  Latin  and  English  titles  of  Rochelle  salt? 

How  is  this  salt  made? 

Explain  the  reaction  which  takes  place. 

What  is  meant  by  saying  that  tartaric  acid  is  a  dibasic  acid? 

Describe  its  physical  properties  and  solubilities. 

How  may  its  identity  and  purity  be  tested? 

What  are  the  tests  for  the  following  impurities? — viz.:    heavy  metals;  ammonia. 

What  is  its  medicinal  use,  and  what  is  the  dose? 

Of  what  well-known  powder  is  it  the  most  important  ingredient? 

Potassium  ferrocyanide— Give  formula  in  sjmibols  and  molecular  weight. 

How  is  this  salt  made? 

What  reaction  takes  place  when  potassium  cyanide  is  mixed  with  ferrous  carbon- 
ate in  the  presence  of  water? 

What  renders  tnis  salt  important? 

Describe  its  physical  properties  and  solubilities. 

What  are  the  tests  for  tne  following  impurities? — viz.:    Carbonate;  ferricyanide. 

Is  this  salt  {wisonous? 

Of  what  importance  is  it  chemically? 

Potassium  hypophosphitc — Give  formula  in  symbols  and  molecular  weight. 

How  may  this  salt  be  prepared? 

Explain  the  reaction  which  takes  place. 

Should  the  evaporation  of  the  solution  be  conducted  at  a  high  heat  or  a  low  one? 
Why? 

How  may  the  salt  be  rendered  pure? 

DescrilKT  its  physical  properties  and  solubilities. 

How  may  it  be  identified? 

What  are  t lie  tests  for  the  following  impurities? — viz.:   Carbonate;  heavy  metals; 
arsenic. 

Into  what  official  preparations  does  it  enter? 

What  is  the  do.sc  of  it? 

Potassium  iodide  —Give  formula  in  symlwls  and  molecular  weight. 

How  is  it  prepared,  and  what  reaction  takes  place? 


QUESTIONS  1407 

Should  it  be  crystallized  from  an  acid  or  an  alkaline  solution?     Why? 

How  may  it  be  identified? 

What  are  the  tests  for  the  following  impurities? — viz.:  Limit  of  alkali;  less  solu- 
ble salts;  limit  of  iodate;  heavy  metals-  limit  of  nitrates  and  nitrites  ;  ba- 
rium; cyanide;  limit  of  bromides  and  chlorides;  absence  of  tbiosulpbate. 

What  are  its  uses,  and  what  is  the  dose? 

Potassium  nitrate — Give  formula  in  symbols  and  molecular  weight. 

What  is  a  commonly  used  name  for  potassium  nitrate? 

Where  does  it  come  from? 

How  is  it  made? 

Describe  its  physical  properties. 

How  may  it  be  identified? 

What  are  the  tests  for  the  following  impurities? — viz.:  Heavy  metals;  iodide; 
chlorate  and  perchlorate. 

What  are  its  uses?     What  is  the  dose? 

Potassium  jxirmanganate — Give  formula  in  symbols  and  molecular  weight. 

Describe  the  processes  for  making  this  salt. 

Explain  the  reactions  which  take  place  in  its  formation. 

Describe  its  physical  properties  and  solubilities. 

How  may  its  identity  and  purity  be  tested? 

How  may  the  following  impurities  be  detected? — viz.:  Nitrate;  chloride;  sulphate. 

Why  is  the  cautionary  official  note  appended,  as  follows? — viz.:  ''It  should  not  be 
brought  in  contact  with  organic  or  readily  oxidizable  substances." 

What  renders  it  useful  as  a  disinfectant,  and  what  special  care  should  be  used  in 
its  application? 

How  and  why  is  it  used  chemically? 

Potassium  sulphate — Give  formula  in  symbols  and  molecular  weight. 

How  is  this  salt  obtained? 

Describe  its  physical  properties  and  solubilities. 

How  may  its  identity  and  purity  be  tested? 

What  are  the  tests  for  the  following  impurities? — viz.:   Heavy  metals;  arsenic. 

For  what  was  it  formerly  used  in  pharmacy? 

What  is  now  used  as  a  substitute  for  it? 


CHAPTER    XXXIX 

THE   SODIUM  SALTS 

Why  are  sodium  salts  more  frequently  used  than  potassium  salts?    (See  page  532.) 

Describe  sodium. 

How  may  sodium  be  recognized  in  its  salts? 

Table  of  preparations  of  sodium. 

Sodium  hydroxide — Give  the  formula  in  symbols  and  molecular  weight. 

What  is  the  formerly  official  title? 

By  what  other  names  is  it  known? 

How  is  it  obtained? 

Give  rationale  of  process  and  chemical  reaction;  odor,  taste,  and  tests  for  identity. 

How  may  the  following  impurities  be  detected? — viz.:   Organic  matter;  insoluble 

impurities;  potassium;  heavy  metals;  carbonate;  silicate. 
Why  is  sodium  hydroxide  preferred  to  potassium  hydroxide? 
How  is  it  used  pharmaceutically? 

Solution  of  sodium  hydroxide—Give  the  Latin  official  name.     How  is  it  made? 
How  much  sodium  hydroxide  does  it  contain? 
By  what  process  is  it  made  officially? 
Of  what  strength  should  the  sodium  hydroxide  used  in  this  process  be;  and  if  not 

of  the  proper  strength,  how  can  it  bo  used? 
By  what  other  process  may  solution  of  sotlium  hydroxide  l>e  obtainetl?     Give 

rationale  of  process;  chemical  reaction;  description  and  specific  gravity;  odor, 

taste,  and  tests  for  identity. 
What  is  the  dose? 
Sodium  acetate — Give  formula  in  symbols  and  molecular  weight. 
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How  is  it  obtained?     How  much  w^ater  does  it  contain? 

Give  rationale  of  process  and  chemical  reaction. 

Describe  the  odor  and  taste.     Give  the  tests  for  identity. 

How  may  the  following  impurities  be  detected? — viz.:   Potassium;  arsenic;  heavy 

metals. 
What  is  the  dose? 

Sodium  arsenate — Give  formula  in  symbols  and  molecular  weight. 
Give  the  process  for  making  it  which  was  formerly  official.     Give  rationale  of 

process. 
How  much  water  does  it  contain?     Give  chemical  reaction. 
What  is  the  dose? 

What  is  the  chemical  name  for  exsiccated  sodium  arsenate?    How  is  it  prepared? 
How  may  arsenite,  as  an  impurity,  be  detected?     How  lead,  copper,  iron,  etc.? 
What  are  the  advantages  of  the  exsiccated  sodium  arsenate? 
In  what  official  preparation  is  it  used? 

Sodium  benzoate — Clive  formula  in  symbols  and  molecular  weight. 
How  is  it  made?    Give  rationale  of  process  and  chemical  reaction. 
For  what  is  this  salt  used  medicinally? 

Sodium  bicarbonate — Give  formula  in  symbols  and  molecular  weight. 
How  is  this  prepared? 

What  is  the  object  of  washing  the  commercial  bicarbonate? 
How  much  of  its  weight  does  it  lose  on  being  heated? 

What  percentage  of  pure  sodium  bicarbonate  is  required  in  the  official  preparation? 
Give  rationale  of  process. 

What  chemical  reaction  takes  place  during  the  process? 
How  may  the  following  impurities  be  detected? — viz.:  Carbonate;  sulphocyanate; 

heavy  metals. 
What  is  the  dose? 

How  is  commercial  sodium  bicarbonate  prepared? 
How  much  water  of  crystallization  does  it  contain? 
How  much  water  of  crystallization  does  sodium  carbonate  contain? 
W^hat  is  Solvay's  process,  or  the  ammonia  soda  process? 
Give  rationale  of  process. 

What  percentage  of  pure  sodium  bicarbonate  is  it  required  to  contain? 
How  may  the  following  impurities  be  detected? — viz.:    Chloride,  sulphate;  car- 
bonate. 
What  is  the  dose? 

Sodium  bisulphite — Give  formula  in  symbols  and  molecular  weight. 
How  is  it  prepared? 
Give  rationale  of  process. 

What  change  takes  place  on  exposure  to  the  air? 
For  what  purpose  is  it  used  in  the  arts? 

HoW  may  an  impurity  of  thiosulphate  be  detected?     Of  heavy  metals? 
For  what  is  it  used? 
What  is  the  dose? 

Sodium  borate — Give  formula  in  symbols  and  molecular  weight. 
Where  does  the  commercial  article  come  from,  and  how  is  it  obtained? 
What  other  names  has  it? 
Where  is  it  found  native? 
How  is  it  made  from  boric  acid? 
How  much  water  of  crystallization  does  it  contain? 
Give  odor,  taste,  and  chemical  reaction. 
What  are  the  tests  for  identity? 
How  may  the  following  impurities  be  defected? — viz.:   Carbonate  or  bicarbonate; 

heavy  metals;  phosphate;  nitrate. 
What  are  its  medicinal  iiscs? 
For  what  is  it  used  in  pharmacy? 

Sodium  bromide -dive  formula  in  symbols  and  molecular  weight. 
What  percentage  of  purity  is  renuired? 
How  i.s  this  generally  made?     Give  the  rationale  of  the  process.     Describe  the 

chemical  reaction. 
How  else  may  it  be  made? 
How  may  the   following  impurities  l)e  detected? — viz.:    Limit  of  alkali;  iodide; 

heavv  metals;  bromate;  barium. 
What  is  the  dose? 
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Monohydrated  sodium  carbonate — Give  the  formula  in  symbols  and  molecular 
weight. 

What  is  Leblanc's  process  for  the  manufacture  of  sodium  carbonate? 

Give  the  rationale  of  the  process. 

What  is  soda-waste,  and  for  what  is  it  used? 

How  much  sodium  carbonate  does  the  soda-ash  thus  prepared  contain? 

How  may  sodium  carbonate  be  obtained  from  the  bicarbonate,  and  in  what  process 
is  it  so  obtained? 

What  is  the  process  known  as  the  cryolite  process? 

What  is  cryolite,  and  how  nmch  sodium  is  contained  in  100  parts  of  it?  What  is 
its  formula  in  symbols? 

How  is  sodium  carbonate  obtained  from  cryolite? 

Give  the  rationale  of  the  process. 

What  is  a  common  name  for  sodiimi  carbonate? 

What  are  the  advantages  of  the  monohydrated  sodium  carbonate? 

How  is  it  prepared? 

What  percentage  of  water  does  monohydrated  sodium  carbonate  contain?  Describe 
odor,  taste,  and  chemical  reaction.     Give  the  tests  for  identity. 

How  may  heavy  metals  be  detected  if  present  as  an  impurity? 

What  is  its  use  in  pharmacy? 

What  is  the  dose  of  it? 

Sodium  chlorate — Give  formula  in  symbols  and  molecular  weight. 

What  is  Wittstein's  process  for  preparing  this  salt? 

Give  the  rationale  of  the  process. 

What  special  cautionary  direction  is  given  with  this  in  the  U.  S.  P.,  and  for  what 
reason?    Describe  the  odor,  taste,  and  chemical  reaction. 

How  may  the  following  impurities  be  detected? — viz.:  Potassium;  lead,  copper,  etc. 

What  is  the  dose? 

What  advantage  has  it  over, potassium  chlorate? 

Sodium  chloride — Give  formula  in  symbols  and  molecular  weight. 

Where  does  it  come  from? 

Describe  the  odor,  taste,  and  chemical  reaction. 

How  may  the  following  impurities  be  detected? — viz.:  Heavy  metals;  iodide  or 
bromide. 

For  what  is  sodium  cliloride  used? 

What  is  the  dose? 

Sodium  citrate — Give  formula  and  molecular  weight. 

How  is  this  salt  prepared? 

Give  description,  taste,  reaction  and  solubilities. 

What  are  the  identity  tests? 

How  may  an  impurity  of  carbonate  be  detected?     Of  heavy  metals? 

What  are  its  uses  and  dose? 

Sodium  hypophospliite — Give  formula  in  symbols  and  molecular  weight. 

How  is  the  salt  prepared? 

What  danger  attends  the  use  of  too  great  heat? 

What  gases  are  evolved  by  heat? 

What  acid  is  present  in  this  salt,  and  what  is  its  composition? 

Why  should  it  not  be  prescribed  with  combinations  of  mercury  or  of  silver?  De- 
scribe the  odor,  taste,  and  cliemical  reaction,    (iive  the  tests  for  identity. 

How  may  the  following  impurities  be  detected? — viz.:  Caustic  alkali  and  carbon- 
ate; heavy  metals;  arsenic. 

What  are  its  uses  in  medicine  and  in  jiharmacy? 

Sodium  iodide — ^Give  formula  in  symbols  and  molecular  weight. 

How  may  it  be  prepared?  Give  rationale  of  process.  Describe  the  odor,  taste, 
and  chemical  reaction.     What  are  the  tests  for  identity? 

How  may  tlie  following  impurities  be  detected? — viz.:  .Vlkali;  ixMjussiimi;  heavy 
metals;  free  iodine;  iodate;  barium;  cyanide;  nitrate;  nitrite;  chloride;  bro- 
mide; tliiosulphate. 

What  is  its  dose? 

Sodium  nitrate — Give  formula  in  symlutls  and  molecular  weight. 

What,  are  the  conunon  names  of  tiii.s  salt,  ami  wliore  is  it  found?  Describe  the 
odor,  taste,  and  diennCal  reaction.     Give  tlie  tests  for  identity. 

How  may  tlie  following  impmities  i)e  detected?     viz.:    Heavy  metals;  iixiide. 

Sodium  nitrite — Give  formula  in  symlxtls  and  molecular  weight. 
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How  is  it  prepared? 

How  is  it  described?     What  is  its  taste  and  chemical  reaction? 

How  may  the  presence  of  heavy  metals  be  detected? 

What  are  its  uses? 

ISodium  phenolsulphonate — What  was  the  U.  S.  P.,  1890,  Latin  and  English  title 
for  this  salt? 

What  is  its  formula  in  symbols  and  molecular  weight? 

How  may  this  salt  be  made?  Describe  rationale  of  process.  Describe  odor,  taste, 
and  cliemical  reaction.     Give  the  tests  for  identity. 

For  what  is  this  salt  used?     What  is  the  dose? 

Sodium  phosphate — Give  fornmla  in  symbols  and  molecular  weight. 

By  what  process  may  it  be  prepared? 

Describe  rationale  of  process. 

Describe  the  odor,  taste,  and  chemical  reaction.     Give  the  tests  for  identity. 

How  may  the  following  impurities  be  detected? — viz.:  Calcium;  heavy  metals; 
carbonate;  arsenic. 

What  is  the  dose? 

For  what  is  it  used  medicinally? 

What  is  bone-phospliate  or  bone-ash? 

Sodii  phosphas  effoi  vescens — What  are  the  ingredients  in  this  preparation?  How 
is  it  made?  How  much  exsiccated  sodium  phosphate  does  it  contain?  This 
is  equivalent  to  how  much  crystal  sodium  phosphate?     What  is  the  dose? 

Sodii  phosphas  exsiccatus — How  is  this  salt  made? 

What  are  its  advantages  over  the  crystal  salt? 

Compound  solution  of  sodium  phosphate — What  are  the  ingredients  in  this  prepa- 
ration?   How  is  it  made? 

What  percentage  of  crystal  sodium  phosphate  does  it  contain? 

What  is  the  dose? 

Sodium  pyrophosphate — Give  formula  in  symbols  and  molecular  weight. 

How  is  it  prepared? 

How  mucli  water  of  crystallization  does  sodium  phosphate  contain? 

Describe  the  odor,  taste,  and  chemical  reaction.    Give  the  tests  for  identity. 

How  may  the  following  impurities  be  detected? — viz.:  Carbonate-,  heavy  metals; 
arsenic. 

For  what  is  it  used? 

Sodium  salicylate — Give  formula  in  symbols  and  molecular  weight. 

How  is  it  made? 

What  precautions  must  be  used  in  evaporating  the  solution  in  order  to  obtain  the 
salt  white  and  free  from  the  odor  of  phenol  or  carbolic  acid? 

Descrilje  the  odor,  taste,  and  chemical  reaction.     Give  the  tests  for  identity. 

How  may  the  following  impurities  be  detected? — viz.:    Sulphites;  heavy  metals. 

What  is  the  do.se? 

Scxlium  siilpliate — Give  formula  in  symbols  and  molecular  weight. 

How  is  tliis  .salt  oljtained? 

What  is  the  common  or  popular  name?  Describe  odor,  taste,  and  chemical  reac- 
tion.    Give  tlie  tests    for  identity. 

How  may  the  following  impurities  be  detected? — viz.:    Heavy  metals;  arsenic. 

How  much  water  of  crystallization  does  it  contain? 

For  what  is  this  salt  used  in  medicine? 

What  is  the  dose? 

Sodium  sulphite — Give  formula  in  symbols  and  molecular  weight. 

How  may  tliis  salt  be  projmred?     Descriln'  rationale  of  process. 

What  dilforence  is  there  between  tlie  crystallized  salt  and  the  granulated  salt? 

Descrilae  odor,  taste,  and  chemical  reaction.     Give  the  tests  for  identity. 

How  may  impurity  of  thiosulphate  or  heavy  metals  be  detected? 

What  is  the  do.se? 

Sodium  thiosulphate — Give  formula  in  symbols  and  molecular  weight. 

Wliat  was  this  salt  called  in  the  U.  S.  P.  1890? 

How  may  it  \h\  prepared? 

DescrilK'  the  odor,  taste  and  chemical  reaction. 

How  may  tlu^  following  impurities  be  detected? — viz.:  Arsenic;  heavy  metals; 
calcivuii;  sulphide. 

For  what  is  this  salt  used? 

By  what  abbreviated  name  is  it  well  known? 
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CHAPTER     XL 
THE  LITHIUM  SALTS 

What  salts  do  the  lithium  salts  resemble?  How  is  lithium  obtained?  (Sec  pace 
558.)  '  ^ 

What  is  its  specific  gravity?    What  is  its  chemical  quantivalence? 

What  are  the  tests  for  lithium  salts? 

Lithium  benzoate — Give  fornmla  in  symbols  and  molecular  weight. 

How  may  it  be  made?     Describe  rationale  of  process,     (live  tests  for  identity. 

Describe  odor,  taste,  chemical  reaction,  and  solubility. 

How  may  the  following  impurities  be  detected? — viz.:  Salts  of  alkalies;  iron; 
aluminum,  etc.;  heavy  metals. 

For  what  is  it  used  and  what  is  the  dose? 

Lithium  bromide — Give  fornuila  in  symbols  and  molecular  weight. 

In  what  various  ways  may  this  salt  be  made?  Describe  odor,  taste,  chemical  reac- 
tion, and  solubility.     Give  tests  for  identity. 

How  may  the  following  impurities  be  detected? — viz.:  Iodine;  potassium;  other 
alkalies;  iron,  aluminum,  etc.;  heavy  metals. 

For  what  is  it  used  and  what  is  the  dose? 

Lithium  carbonate — Give  formula  in  symbols  and  molecular  weight.  How  may 
it  be  prepared?  Describe  odor,  taste,  and  chemical  reaction.  What  is  the 
dose? 

Lithium  citrate — Give  formula  in  symbols  and  molecular  weight. 

What  is  the  process  for  making  it  which  was  formerly  official? 

Give  rationale  of  process.     Describe  odor,  taste,  chemical  reaction,  and  solubility. 

What  is  the  official  Latin  name  of  efTervescent  lithium  citrate? 

Give  its  formula  and  mode  of  preparation  and  dose. 

Lithium  salicylate — Give  formula  in  sj'inbols  anil  molecular  weight. 

How  may  it  be  prepared?  Desv-rilic  rationale  of  process.  Descrilie  odor,  taste, 
chemical  reaction,  and  solubility.    (Jive  the  tests  for  identity. 

How  may  the  following  impurities  be  detected? — viz.:  Iron  and  organic  coloring 
matter;  carbonate;  other  alkalies;  iron    aluminum,  etc.;  heavy  metals. 

For  what  is  it  tosed  and  what  is  the  dose? 


CHAPTER     XLI 
AMMONIUM 

Is  ammonium  a  metal?     Has  it  been  isolated?     (See  page  564.) 

What  is  ammonium  amalgam? 

What  are  the  tests  for  ammonium  salts? 

Ammonia — Give  fornuila  in  symbols  and  molecular  weight. 

What  is  ammonia  water? 

How  much  by  weight  of  the  gas  does  it  contain? 

What  is  the  process  by  which  it  was  directed  to  l>e  made  in  the  V.  S.  Pharniaco- 
pnoia  of  1870?     Describe  rationale  of  process. 

What  is  its  specific  gravity?  Describe  odor,  taste,  chemical  reaction,  and  solu- 
bility.    Give  tests  for  identity. 

How  may  the  following  impurities  Ix;  detected?-  viz.:  Readily  oxidizable  .sul>- 
stances;  heavy  metals;  sulphates;  chlorides;  coal-tar  bases  and  fixe<l  impur- 
ities. 

For  what  is  ammonia  water  frequently  used?    W^hat  is  "20"  ajnmonia"? 

What  is  an  old  name  for  this  substance? 

What  is  the  dose? 

Stronger  ammonia  water — How  much  by  weight  of  tlie  gas  does  this  contain? 

Give  description  and  specific  gravity. 

For  what  is  stronger  ammonia  water  used  ? 

Spirit  of  ammonia — How  mudi  gas  does  it  contain? 

How  is  it  made?     How  may  its  strength  be  tested?  . 
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Give  description  and  spccifu"  gravity.     AN'liat  is  tlie  dose? 

Aromatic  spirit  of  ammonia — CJive  Latin  oHicial  name.     How  is  it  made? 

Wliy  docs  this  preparation  become  dark -colored  upon  l)cing  kept?  (Jive  descrip- 
tion and  specific  gravity. 

Why  is  precipitation  very  apt  to  take  place? 

What  is  the  object  of  adding  aqua  ammonia^?     What  is  the  dose? 

What  is  spirit  of  Mindererus?     Ciive  Latin  official  name. 

How  is  it  made?     What  is  the  alternative  formula? 

Give  rationale  of  process.  Which  of  the  formulas  is  the  more  satisfactory,  and 
why? 

Describe  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests  for  identity. 

What  is  its  use  medicinally? 

What  is  the  dose? 

Annnonium  benzoate — Give  Latin  official  name,  formula  in  symbols,  and  molecu- 
lar weight. 

Describe  the  process  formerly  official  for  making  it. 

Describe  rationale  of  process. 

What  is  the  object  of  retaining  an  excess  of  alkali? 

Describe  the  odor,  taste,  chemical  reaction,  and  soluliility.  (!ive  tests  for  identity. 

How  may  the  following  impurities  be  detected? — viz.:  Sulphate;  chloride;  heavy 
metals. 

For  what  is  it  used  in  medicine? 

\\'hat  is  the  dose? 

Ammonium  bromide — Give  Latin  official  name,  formula  in  sjinbols,  and  molecu- 
lar weight. 

By  what  different  methods  may  this  be  prepared? 

Descrilie  odor,  taste,  chemical  reaction,  and  solubility.     CJive  tests  for  identity. 

How  may  the  following  impurities  be  detected? — viz.:  Iodide;  bromate;  iron; 
barium;  heavy  metals.     What  is  the  dose? 

Ammonium  carbonate — Give  Latin  official  name,  formula  in  symbols,  and  molecu- 
lar weight. 

Whicli  is  the  usual  process  for  making  this  salt?    Give  rationale  of  process. 

Why  is  annnonium  sulphate  preferred  to  ammonium  chloride? 

What  is  official  ammonium  carbonate,  chemically? 

If  the  official  salt  is  exposed  to  the  air,  what  change  takes  place? 

How  may  the  bicarbonate  he  converted  into  carbonate? 

How  may  "smelling  salts"  be  made? 

What  is  the  j)rincii)al  in)pinity  in  the  commercial  salt,  and  how  may  it  be  detected? 

What  is  the  official  description? 

Describe  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests  for  identity. 

How  may  the  following  iinjnirities  be  detected? — viz.:  Sulphate;  thiosulphate; 
chloride;  empyreumatic  or  non-volatile  substances. 

For  what  is  ammonium  carl)onatc  used  medicinally? 

How  is  it  used  pharmaceut  ically? 

Ammonium  chloride — Give  Latin  official  name,  formula  in  symbols,  and  molecu- 
lar weight. 

What  arc  its  connnon  or  ]H)])ular  names?     How  is  it  obtained? 

How  may  it  be  purified  from  traces  of  iron? 

Describe  oflor,  taste,  clieinical  reaction,  and  solubility.     Give  tests  for  identity. 

How  may  the  foll(»wing  impurities  lie  detected?-  viz.:  Heavy  metals;  suljihate; 
barium;  calcium;  sulphocyanatc:  iron;  empyreumatic  or  non-volatile  sub- 
stances. 

For  what  is  it  used  in  medicine? 

What  precaution  should  be  observed  in  comp<nmding  it? 

What  is  the  dose? 

Ammonium  iwlide — Give  Latin  ofTicial  name,  formula  in  symbols,  and  molecular 
weight . 

How  may  a  salt,  which  has  become  dark,  Iw  rendered  colorless  and  fit  for  use? 

Doscril)e  the  process  formerlj'  official  by  which  it  may  be  made. 

Give  ralifmale  of  jirftcess. 

What  is  the  object  of  cooling  I  lie  mixture  and  adding  alcoliol. 

Describe  odor,  taste,  chemical  reaction,  and  solul)ihty.     Give  tests  for  identity. 

How  may  the  following  impurities  i)e  delected?  viz.:  Harium;  iron;  free  iodine; 
heavy  metals;  more  than  3  per  cent,  of  chlorides  or  bromides.  What  is  the 
doee? 
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Aininoiiium  salicylate — Give  the  Latin  ofliciul   name,   formula  in  symbols  and 

molecular  weight. 
How  may  this  salt  be  prepared? 
Describe  its  odor,  taste,  and  chemical  reaction.    W  liat  is  its  solubility,     (iive  testa 

for  identity? 
What  is  tiie  dose? 

Ammonium  valerate — What  were  the  formerly  official  Latin  and  English  titles? 
iJescril^e  the  process  formerly  official  l)y  wliicli  it  may  be  prepared. 
Why  should  ammonia  water  be  added  to  the  commercial  salt  in  making  solutiona 

of  it? 
Describe  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests  for  identity. 
How  may  the  following  impurities  be  detected? — viz.:   Acetate;  heavy  metals, 
hor  what  is  it  used  in  medicine  and  pharmacy? 
What  is  the  dose? 


CHAPTER     XLII 
MAGNESIUM,  CALCIUM.  BARIUM,  AND  STRONTIUM 

Magnesium — Give  formula  in  symbols  and  molecular  weight.    (See  page  582.) 

How  is  it  found? 

Wliat  are  the  tests  for  the  salts  of  magnesium? 

Magnesium  carbonate — Give  formula  in  symbols  and  molecular  weight. 

What  is  the  process  of  tlie  Britisli  Pharmacopcria  for  making  this? 

Describe  rationale  of  process.     How  may  liglit  magnesium  carbonate  be  prepared? 

Describe  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests  for  identity. 

How  may  the  following  im|)urities  be  detected? — viz  :  Foreign  soluble  salts;  cal- 
cium; iron;  heavy  metals. 

What  is  the  dose? 

Magnesia — Give  formula  in  symbols  and  molecular  weight. 

What  is  the  U.  S.  P.  (8th  Rev.)  official  Latin  title?  What  was  the  Latin  title  in 
the  U.  S.  P.  1890?    By  what  other  names  is  it  conunonly  known? 

How  is  it  prepared?     Describe  rationale  of  process. 

What  change  takes  place  on  exposure  to  air  and  moisture? 

Describe  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests  for  identity. 

How  may  the  following  impurities  be  detected? — viz.:  Foreign  soluble  salts;  car- 
bonate; calcium;  iron;  heavy  metals. 

How  can  an  excess  of  water  of  liydration  be  detected? 

For  what  is  magnesium  oxide  used  in  medicine?  and  how  is  it  best  administereil? 
Give  the  dose. 

Heavy  magnesia — What  is  the  present  official  Latin  title  for  this  substance? 

What  was  the  U.  S.  P.  1890  Lai  in  title? 

How  dcJbs  it  differ  from  light  magnesia? 

Magnesium  sulphate — Give  formula  in  symbols  and  molecular  weight. 

What  is  the  common  name  or  synonym? 

How  is  this  salt  obtained  in  tlie  Ihiited  States? 

How  is  it  .sometimes  prepared  in  England? 

How  much  water  of  crystallization  does  it  contain? 

Describe  odor,  taste,  ciiemical  reaction,  and  solubility.     Give  tests  for  identity. 

How  may  the  following  impurities  be  detected?— viz.:   Heavy  metals;  arsenic. 

What  is  its  medicinal  use  and  dose? 

Magnesii  sulplias  efTorvescens-  What  are  the  ingredients  in  this  prepanition?  IIow 
is  it  made?     What  is  the  doi^e? 

Solution  of  magnesium  citrate — Give  Latin  official  name. 

How  is  it  prepared? 

Wiiat  modifications  of  the  official  i>rocoss  :iro  a<ivisable? 

What  is  the  dose?     How  is  it  often  prcf('rai)ly  admini.«tored? 

Calcium — Give  symbol  and  atomic  wciglit. 

In  what  forms  does  calcium  occur? 

What  are  its  physical  properties? 

What  are  the  tests  for  salts  of  cah-ium? 
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Lime — Give  formula  in  symbols  and  molecular  weight. 

What  is  the  Latin  official  title? 

What  is  lime,  chemically? 

How  is  it  obtained? 

Describe  odor,  taste,  chemical  reaction,  and  solubility.    Give  tests  for  identity. 

How   may   the    following   impurities    be   detected? — viz.:     Carbonate;    insoluble 
matter. 

What  is  the  dose? 

Lime  water — Give  Latin  official  name.     W^hat  is  the  official  title  which  expresses 
its  chemical  character? 

How  is  it  made? 

How  much  calcium  hydroxide  does  it  contain? 

Give  fornmla  in  symbols  and  molecular  weight  of  calcium  hydroxide. 

Is  lime  more  soluble  in  hot  or  in  cold  water? 

Describe  odor,  taste,  chemical  reaction,  and  solubility.    Give  tests  for  identity. 

How  may  impurities  of  alkalies  or  their  carbonates  be  detected?    What  is  the  dose? 

For  what  is  lime  water  u^ed  medicinally? 

How  is  syrup  of  lime  made? 

What  is  the  object  of  making  a  syrup  of  lime? 

What  is  lime  liniment?     What  is  a  popular  name  for  it? 

For  what  purpose  is  it  used? 

Chlorinated  lime — Give  Latin  official  name. 

Upon  what  does  the  activity  of  this  compound  depend? 

What  is  sulphurated  lime?     How  is  it  made? 

How  much  calcium  sulpliide  should  it  contain?     How  may  this  be  tested? 

How  is  sulphurated  lime  made? 

Describe  odor,  taste,  chemical  reaction,  and  solubility.     What  is  the  dose? 

Calcium  bromide — Give  formula  in  symbols  and  molecular  weight. 

In  what  two  ways  may  this  preparation  be  made? 

Explain  the  reaction  which  takes  place  between  milk  of  lime  and  solution  of  am- 
monium bromide  when  mixed. 

Describe  odor,  taste,  chemical  reaction,  and  solubility.    Give  tests  for  identity. 

How  may  the  following  impurities  be  detected? — viz.:    Iodides;  insoluble  impuri- 
ties; heavy  metals;  barium;  bromate;  limit  of  nitrate  and  ammonia. 

What  is  the  dose? 

Precipitated   calcium  carbonate — Give  the  formerly  official   British  process  for 
making  it. 

How  may  the  fineness  of  the  powder  be  promoted? 

In  what  process  is  this  salt  obtained  as  a  by-product? 

Describe  odor,  taste,  chemical  reaction,  and  solubility.    Give  tests  for  identity. 

How  may  the  following  impurities  he  detected? — viz.:    Limit  of  iron,  aluminum, 
phospliates;  heavy    metals;  limit  of  soluble  impurities.     What  is  the  dose? 

Which  is  preferred  for  chalk  mixtures — this,  or  prepared  chalk,  and  why? 

What  is  prepared  chalk? 

By  what  synonym  is  this  commonly  known? 

What  is  the  process  for  making  it  (formerly  official)?  • 

What  is  the  object  of  this  process? 

Describe  odor,  taste,  chemical  reaction,  and  solubility.    Give  tests  for  identity. 

For  what  is  it  u.sed,  and  into  what  official  preparation  does  it  enter? 

What  is  wliiting,  anrl  for  what  is  it  used? 

Calcium  chloride-   (live  formula  in  symbols  and  molecular  weight. 

How  may  this  salt  Ihj  prepared? 

Describe  odor,  taste,  chemical  reaction,  and  Solubility.    Give  tests  for  identity. 

How  may  the  following  impurities  l)e  detected? — viz.:    Limit  of  iron,  aluminum 
phosphates;  limit  of  magnesia  and  alkalies;  arsenic. 

For  wliat  j)ur|K)He  is  it  u.sed? 

Calcium   liy[H)j)hosj)hite  -Give  Latin  name,  formula  in  symbols,  and  molecular 
WJMght. 

What  precaution  is  it  wi.se  to  observe  in  diRjx>nsing  calcium  hypophosphite? 

How  is  tliis  salt  prepared?     Descril)e  rationale  of  process. 

What  temperature  should  be  employed  in  evaporating  the  solution? 

Describe  odr)r,  taste,  chemical  reaction,  and  solubility.    Give  tests  for  identity. 

How  may  the  ff)llowing  impurities  be  detected? — viz.:    Phosphate  and  sulphate; 
arsenic;  heavy  metals. 
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What  is  the  dose? 

How  is  syrup  of  hypophosphites  made? 

How  is  the  compound  syrup  of  hypophosphites  made? 

Precipitated  calcium  phosphate— Give  Latm  name,  formula  in  symbols,  and  molec- 
ular weight. 

How  is  it  prepared? 

Describe  oidor,  taste,  chemical  reaction,  and  solubility.    Give  tests  for  identity. 

How  may  the  following  impurities  be  detected? — viz.:  Carbonate;  chloride;  ba- 
rium; heavy  metals;  arsenic. 

What  is  the  dose? 

Syrup  of  calcium  lactophosphate — Give  Latin  official  name. 

How  is  it  made?     What  is  the  dose? 

Give  the  Latin  name  of  dried  calcium  sulpliate.  What  is  its  common  name  or 
synonym.     How  is  it  prepared?     Wliat  is  its  composition? 

Compound  chalk  powder — Give  Latin  official  name. 

How  is  it  made?     For  what  is  it  used? 

How  is  chalk  mixture  made? 

Barium — Give  symbol  and  atomic  weight. 

What  salts  of  barium  are  used  officially,  and  for  what? 

How  is  it  found  in  nature? 

What  are  the  tests  for  salts  of  barium? 

Strontium — Give  symbol  and  atomic  weight. 

What  salts  of  strontium  are  used  officially,  and  for  what? 

By  what  tests  may  strontium  salts  be  recognized? 

Strontium  bromide — Give  Latin  name,  formula  in  symbols  and  molecular  weight. 

How  is  this  salt  made? 

Describe  the  appearance,  characteristics  and  solubility. 

Give  the  tests  for  identity. 

How  may  the  following  impurities  be  detected? — viz.:  Iodide;  heavy  metals; 
barium. 

What  is  the  dose  and  for  what  is  it  used? 

Strontium  iodide — Give  Latin  name,  formula  in  symbols  and  molecular  weight. 

How  may  it  be  made? 

How  is  it  described?     Give  the  solubilities  and  test  for  identity. 

How  may  the  following  impurities  be  detected? — viz.:    Heavy  metals;  barium. 

Strontium  salicylate — Give  Latin  title,  formula  in  symbols  and  molecular  weight. 

How  may  it  be  prepared? 

Describe  odor,  taste,  appearance  and  solubility. 

How  may  the  following  impurities  be  detected? — viz.:   Heavy  metals;  barium. 

For  what  is  it  used  medicinally  and  in  what  dose? 


CHAPTER     XLIII 
ZINC,  ALUMINUM.  CERIUM,  AND  CADMIUM 

Zinc — Give  symbol  and  atomic  weight.     (See  page  602.) 

In  what  form  is  zinc  official. 

How  is  it  made? 

What  is  its  quantivalencc? 

What  are  the  tests  for  zinc  salts? 

Describe  odor,  taste,  chemical  reaction,  and  solubility. 

How  may  the  following  impurities  l)e  detected? — viz.:  Sulphur;  arsenic;  anti- 
mony and  phosphorus;  cadmium,  lead  and  copper. 

What  are  its  uses? 

Zinc  acetate — Give  formula  in  symbols  and  molecular  weight. 

Describe  the  process  (formerly  official)  by  which  it  may  be  prepared. 

Describe  rationale  of  the  process. 

Describe  odor,  taste,  chemical  reaction,  and  solubility. 

Give  tests  for  identity. 

How  may  the  following  impurities  be  detected? — viz.:  Arsenic;  cadmium,  lead 
and  copper;  sulphate;  cliloridc. 
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For  what  is  it  used? 

Zinc  bromide — Oive  formula  in  symbols  and  molecular  weight. 

How  may  zinc  bromide  be  made  (process  of  Lyons)' 

In  what  other  way  may  it  be  made/ 

Describe  odor,  taste,  chemical  reaction,  and  solubility. 

Give  tests  for  identity. 

How  may  the  following  impurities  be  detected? — viz.:  Iodide;  arsenic;  cadmium; 
lead  and  copper;  sulphate;  chloride. 

What  is  the  dose?     For  what  is  it  used  medicinally? 

Precipitated  zinc  carbonate — Give  Latin  name,  fornmla  in  symbols,  and  molecu- 
lar weight. 

What  is  the  British  process  (formerly  official)  for  making  this  salt?  Give  rationale 
of  the  process. 

Describe  odor,  taste,  chemical  reaction,  and  solubility. 

Give  tests  for  identity. 

How  may  the  following  impurity  be  detected? — viz.:    Alkali. 

I"or  what  is  it  used? 

Zinc  chloride — What  is  its  formula  in  symbols?     Wliat  is  its  molecular  weight? 

How  is  it  prepared?     Describe  rationale  of  the  process. 

Describe  odor,  taste,  chemical  reaction,  and  solubility. 

Give  tests  for  identity. 

How  may  the  following  impurities  be  detected? — viz.:  Arsenic,  cadmium,  lead 
and  copper;  oxychloride;  sulphate. 

For  what  purposes  is  it  used? 

Solution  of  zinc  chloride — What  is  the  Latin  official  name?  Give  formula  in  sym- 
bols and  molecular  weight. 

How  much  zinc  chloride  does  it  contain? 

Pow  is  it  prepared? 

How  may  it  be  freed  from  iron  wliich  is  usually  present  in  the  zinc  from  which  it 
is  prepared?     Give  description  and  specific  gravity. 

What  is  this  solution  sometimes  called? 

For  what  is  it  used? 

Zinc  iodide — Give  Latin  name,  formula  in  sjnnbols,  and  molecular  weight. 

Describe  odor,  taste,  cliemical  reaction,  and  solubility.    Give  tests  for  identity. 

How  may  the  following  impurities  be  detected? — viz.:  Arsenic,  cadmium,  lead 
and  copper;  sulphate;  chloride. 

What  is  the  dose? 

Zinc  oxide — Give  Latin  name,  formula  in  symbols,  and  molecular  weight. 

What  is  the  process  (formerly  official)  by  which  it  may  be  made? 

How  is  it  made  on  the  large  scale? 

What  is  the  difference  between  commercial  zinc  oxide  and  the  official  prepa- 
ration? 

Descril>e  otlor,  taste,  chemical  reaction,  and  solubility.    Give  tests  for  identity. 

How  may  the  following  impurities  be  detected?— viz.:    Alkali;  chloride;  sulphate. 

For  what  purposes  is  it  used? 

How  is  ointment  of  zinc  oxide  made? 

Zinc  plicnoisulphonate — Wliat  is  the  Latin  title,  formula  in  symbols  and  molecu- 
lar wriglit? 

By  what  ot  her  name  is  it  known?     How  may  it  Ix;  made? 

Give  the  description,  odor,  taste,  chemical  reaction,  and  solubility. 

What  are  the  tests  for  identity? 

How  may  the  following  impurities  be  detected?— viz.:  Arsenic,  cadmium,  lead 
and  copper;  sulphate;  chlf)ride. 

For  what  purpose  is  it  used? 

Zinc  stearate — What  is  the  Latin  title? 

How  may  tin's  salt  be  made? 

Give  description,  odor,  taste,  reaction  and  solubility.  What  are  the  tests  for 
identity? 

How  may  the  following  impurities  he  detected? — viz.:  Alkalies;  alkali  earths; 
chlorides. 

For  what  is  it  used  medicinally? 

How  is  ointment  of  zinc  str'arate  made? 

Zinc  sulpli.'itc—  How  is  it  prepared?     Give  rationale  of  the  process. 

DoBcnbc  odor,  tastq  cLeniical  reaction,  aud  solubility.    Give  tests  for  identity. 
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How  may  the  following  impurities  be  detected? — viz.:    Arsenic,  cadmium,  lead 

and  copper;  chloride;  free  acid. 
What  is  the  dose? 
Zinc  valerate — What  is  the  official  Latin  title?     What  were  the  formerly  official 

Latin  and  English  titles?    How  is  this  salt  prepared?    Give  rationale  of  the 

process. 
What  is  meant  by  upward  precipitation? 

Describe  odor,  taste,  chemical  reaction,  and  solubility.    Give  tests  for  identity. 
How  may  the  following  impurities  l)e  detected? — viz.:    Arsenic,  cadmium,  lead 

and  copper;  sidphate^  cliloride;  acetate;  butyrate. 
What  is  the  dose? 

Aluminum — Give  symbol  and  atomic  weight. 
Where  is  this  found?     Give  description  and  specific  gravity? 
What  is  its  chemical  quantivalence? 
What  are  the  salts  known  as  ahnns? 
What  are  the  tests  for  salts  of  aluminum? 
Alum — -Give  formula  in  symbols  and  molecular  weight. 
By  what  other  names  is  the  official  alum  known? 
How  is  it  generally  made? 

With  how  many  molecules  of  water  does  it  crystallize? 
What  kind  of  alum  is  generally  found  in  the  market? 
What  is  its  chemical  composition? 

Describe  odor,  taste,  chemical  reaction,  and  solubility.    Give  tests  for  identity. 
How  may  the  following  impurities  be  detected? — viz.:    Heavy  metals;  iron. 
For  what  is  it  used  medicinally? 
What  is  the  dose? 

Exsiccated  alum — Give  its  Latin  official  name. 
What  other  names  are  used  for  exsiccated  alum? 
How  is  it  prepared? 
How  much  water  does  alum  contain? 
Describe  odor,  taste,  chemical  reaction,  and  solubility. 
For  what  is  it  used? 

Aluminum  hydroxide — Give  formula  in  symbols  and  molecular  weight. 
How  is  it  prepared?     Describe  rationale  of  the  process. 
In  what  manner  should  the  solutions  be  mixed,  and  why? 

Describe  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests  for  identity. 
How   may   the   following   impurities   be   detected? — viz.:     Iron;  sulphate;  alkali 

salts;  heavy  metals.     For  what  is  it  used  medicinally? 
What  is  the  dose? 

Aluminum  sulphate — Give  formula  in  symbols  and  molecular  weight. 
Give  the  process  (formerly  official)  by  which  it  may  be  made. 
Describe  odor,  taste,  chemical  reaction,  and  solubility.    Give  tests  for  identity. 
How  may  the  following  impurities  be  detected? — viz.:  Ammonia;  free  acid;  heavy 

metals;  iron.     What  is  it  u.sed  for? 
Cerium — Give  symbol  and  atomic  weight. 
Where  is  it  found,  and  what  arc  its  physical  properties? 
What  oxides  are  known,  and  wliat  is  their  composition? 
What  is  the  test  for  cerium  compounds? 
What  official  preparation  is  there  of  cerium? 

Cerium  oxalate — Give  Latin  name,  formula  in  symbols,  and  molecular  weight. 
How  is  this  salt  made? 

What  two  rare  metals  are  usually  found  in  combination  with  cerium? 
Describe  odor,  taste,  chemical  reaction,  and  .'solubility.    Give  tests  for  identity. 
How  may  the  following  impurities  be  detected? — viz.:    Carbonate;  heavy  metals; 

arsenic;  aluminum;  zinc.     For  what  is  this  salt  used  in  medicine. 
What  is  the  dose? 

Cadmium — Give  symbol,  atomic  weight,  description,  and  specific  gravity. 
Describe  odor,  taste,  and  cliemical  reaction. 
What  combinations  docs  it  form? 
What  are  the  tests  for  cadmium  salts? 
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CHATTER    XLIV 
MANGANESE,  IRON,  AND  CHROMIUM 

Manganese — Give  Latin  name,  symbol,  and  atomic  weight.     (See  page  619.) 

How  is  it  found? 

How  many  compounds  does  it  form  with  oxygen? 

Give  their  names  and  chemical  composition. 

What  are  the  tests  for  the  salts  of  manganese?  * 

Precipitated  manganese  dioxide — What  is  it? 

How  is  the  official  dioxide  prepared? 

How  much  per  cent,  of  pure  manganese  dioxide  does  it  contain? 

Docs  the  commercial  article  always  contain  this  much? 

How  may  its  quality  be  tested? 

Describe  odor,  taste,  and  chemical  reaction. 

How  may  an  impurity  of  antimony  sulphide  and  insoluble  substances  be  detected? 

Manganese  hypophosphite — What  is  the  Latin  title,  formula  in  symbols  and  molec- 
ular weight?  Give  the  description,  odor,  taste,  chemical  reaction  and  solu- 
bil'ity. 

Give  the  tests  for  identity. 

How  may  the  following  impurities  be  detected? — viz.:  Carbonate,  phosphate,  cal- 
cium; arsenic. 

For  what  is  this  salt  used  and  in  what  dose? 

Manganese  sulphate — Give  Latin  name,  formula  in  symbols,  and  molecular 
weight. 

Give  Prof.  Dichl's  process  for  making  this  salt. 

Describe  odor,  taste,  chemical  reaction,  and  solubility.    Give  tests  for  identity. 

How  may  tlie  following  impurities  be  detected? — viz.:  Iron;  heavy  metals;  salts 
of  alkalies  and  of  magnesium;  zinc.     For  what  is  it  used  medicinally? 

What  is  the  dose? 

Potassium  permanganate — Give  Latin  name. 

Iron — Give  Latin  name,  sjmibol,  and  atomic  weight. 

With  which  of  (he  non-metallic  elements  does  it  not  combine? 

What  compounds  does  it  form  with  oxygen? 

What  are  the  tests  for  iron  salts? 

In  what  form  is  iron  official? 

Reduced  iron — Give  Latin  name. 

Describe  Prof.  Procter's  process  for  making  it. 

How  may  its  quality  be  tested? 

Describe  appearance,  odor,  taste,  and  chemical  reaction. 

How  may  the  following  impurities  be  detected? — viz.:   Sulphide;  arsenic. 

For  what  is  it  used  medicinally  and  in  what  dose? 

iSaccharatcd  ferrous  carbonate — Give  Latin  name.     What  is  the  dose? 

How  is  it  prepared?     Give  rationale  of  process. 

Describe  oflor,  taste,  chemical  reaction,  and  solubility. 

How  may  impurity  of  sulphate  be  detected? 

What  is  the  do.se? 

Mass  of  forrf)Us  carbonate — Give  Latin  name. 

How  is  it  made?     Desrril>e  rationale  of  j)rocess. 

What  are  syrup  and  honey  u.sed  for  in  tliis  preparation? 

What  is  a  corninon  or  p()[)ular  name  for  it  ? 

Compound  iron  iiiixturc— Give  Latin  name. 

Upon  what  ingredient  does  the  u.sefulness  of  this  depend? 

Pills  of  ferrous  carbonate — Give  Latin  name. 

What  is  the  composition  of  one  of  those  pills? 

Ferric  chloride — Give  Latin  name,  formula  in  symbols,  and  molecular  weight. 

Is  this  a  ferrous  or  a  ferric  salt? 

What  is  another  name  for  this  salt? 

How  is  it  made?     I)osrril>o  rationale  of  process. 

Deficribc  o<lor,  fa.sto,  dicniifal  reaction,  iind  solubility.     Give  tests  for  identity. 

How  may  the  following  impurities  be  detected? — viz.:  Heavy  metals;  nitric  acid; 
ferrous  salts. 

What  are  the  uses  of  this  salt? 
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What  is  the  dose? 

Solution  of  ferric  chloride — Give  Latin  name. 

How  much  anhydrous  ferric  chloride  does  it  contain? 

How  is  it  made? 

If  this  solution  when  finished  has  a  blackish  color,  what  is  indicated?     What  is 

the  remedy? 
If  a  brown  precipitate  occurs  upon  dilution  or  standing,  what  is  indicated?    What 

is  the  remedy? 
Describe  rationale  of  process. 

Describe  appearance,  odor,  taste,  chemical  reaction,  and  state  specific  gravity. 
Give  tests  for  identity. 
How  may  the  following  imp»uritics  be  detected? — viz.:    Zinc  or  copper;  salts  of 

fixed  alkalies;  nitric  acid;  ferrous  salts;  oxychloride. 
What  are  its  uses? 

Tincture  of  ferric  chloride — Give  Latin  name. 
How  is  this  tincture  prepared? 
What  is  the  object  of  allowing  the  mixture  to  stand  three  months  before  it  is  to 

be  used? 
If  a  brownish-red  precipitate  occurs  upon  diluting  the  solution  of  ferric  cliloride, 

what  is  indicated? 
Describe  its  appearance,  odor,  taste,  chemical  reaction.    Give  the  specific  gravity 

and  tests  for  identity. 
How  may  the  presence  of  nitric  acid  be  detected? 
For  what  is  it  used  medicinally  and  in  what  dose? 
Ferric  citrate — Give  Latin  name. 
Describe  appearance,  odor,  taste,  chemical  reaction,  and  solubility.     Give  testa 

for  identity. 
How  may  impurities  of  tartrate  and  citrates  and  tartrates  of  the  alkali  metals  be 

detected? 
What  are  its  advantages  and  uses? 
What  is  the  dose? 

Iron  and  ammonium  citrate — Give  Latin  name. 
By  what  other  names  is  it  known? 
How  is  it  prepared? 

What  is  Lloyd's  modification  of  this  process? 
Describe  appearance,  odor,  taste,  chemical  reaction,  and  solubility.    Give  tests  for 

identity. 
How  may  the  following  impurities  be  detected? — viz.:   Tartrate;  citrate  and  tar- 
trate of  the  alkali  metals. 
What  is  the  dose? 

Solution  of  ferric  citrate — What  was  its  Latin  official  name? 
How  much  anhydrous  ferric  citrate  does  it  contain? 
How  is  it  prepared?     Describe  rationale  of  process. 

What  is  the  strength  of  this  preparation  as  compared  with  the  scaled  salt? 
What  is  the  dose? 

Wine  of  iron — What  is  the  Latin  name? 
How  is  it  made?     What  is  the  dose? 
Iron  and  quinine  citrate — Give  Latin  name. 
How  is  it  prepared? 

To  what  is  the  green  color  of  the  salt  as  frequently  found  in  the  market  owing? 
Describe  appearance,  odor,  taste,  chemical  reaction,  and  solubility.     Give  testa 

for  identity. 
Descrilje  the  assay  for  quinine;  also  for  iron. 
What  is  the  dose? 

Soluble  iron  and  quinine  citrate — How  is  this  prepared? 
Descril)e  appearance,  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests 

for  identity. 
How  much  quinine  should  it  contain? 
How  may  its  quality  Ix;  tested? 

How  is  bitter  wine  of  iron  made?     What  is  the  dn.seT 
Iron  and  strychnine  citrate — How  is  this  salt  prepared? 
How  much  strychnine  does  it  contain? 

Describe  appearance,  odor,  taste,  chemical   reaction,  and  solubility.     Give  testa 
for  identity. 
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Describe  the  assay  for  strychnine;  also  for  iron. 

What  is  the  dose? 

Glycerite  of  the  phosphates  of  iron,  quinine  and  strychnine — What  is  the  Latin 

official  title?     How  is  it  made? 
For  what  is  it  ased  and  what  are  its  advantages? 
Ehxir  of  the  phosphates  of  iron,  quinine  and  strychnine — What  is  the  Latin  oflS- 

cial  title?     How  is  it  prepared? 
Syrup  of  the  phosphates  of  iron,  quinine  and  strychnine — What  is  the  Latin  title? 
How  is  it  made? 

What  is  a  common  or  popular  name  for  it? 
What  is  the  dose? 

Ferric  ammonium  sulphate — Give  Latin  name,  fonnula  in  symbols,  and  molecu- 
lar weight. 
What  is  its  synonyms? 

Describe  the  process  (formerly  official)  by  which  it  may  be  made. 
With  how  many  molecules  of  water  does  the  salt  crystallize? 
Is  it  a  stable  compound? 
Describe  apix;arance,  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests 

for  identity. 
How  may  impurity  of  aluminum  and  clilorides  be  detected? 
What  is  its  use? 

Iron  and  ammonium  tartrate — ? 
By  what  other  name  is  it  known? 
How  is  it  made? 

What  is  its  chemical  composition,  theoretically? 
Describe  appearance,  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests 

for  identity. 
How  may  impurity  of  citrates  and  tartrates  of  the  alkali  metals  be  detected? 
Iron  and  potassium  tartrate- — What  is  the  Latin  official  title?     By  what  other 

name  Ls  it  known? 
How  is  iron  and  pota.ssium  tartrate  made? 
Describe  appearance,  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests 

for  identity. 
What  is  the  do.se? 

What  is  "  Boule  de  Mars,"  and  how  is  it  used? 
Ferric  hydroxide — What  is  the  Latin  title?    What  were  the  Latin  and  English 

titles  in  the  U.  S.  P.  1890? 
How  is  it  made?     State  the  reaction  which  takes  place.     Wliy  is  ammonia  water 

preferred  as  a  precipitant?     Give  a  desc.iption  of  appearance.     How  does  it 

act  as  an  antidote  to  arsenic  poi.soning? 
What  are  the  uses  and  advantages? 
Ferric  hydroxide  with  magnesium  oxide — Ciive  the  Latin  title.     What  were  the 

names  in  the  U.  S.  P.  1890? 
By  what  name  is  it  commonly  known? 
How  should  it  l)e  kept  for  luse? 
What  are  its  u.ses? 
Ferric   hypophosphite— <'live   Latin   name,    fornuila    in  symbols    and    molecular 

weight.     Descrilx;  rationale  of  process. 
De.scribe  odor,  taste,  chemical  reaction,  and  .solubility.    Give  tests  for  identity. 
How  may  the  following  impurities  be  detected? — viz.:   C'arlionate;  calcium  phos- 
phate; heavy  metals. 
What  is  the  dose? 

Syrup  of  ferrous  iodide — How  much  ferrous  iodide  does  it  contain? 
Hf)w  is  it  ma^le? 

What  is  tlin  object  of  exposing  this  synip  to  the  light? 
Descrilx!  its  appearance,  taste  and  cheniical  reaction. 
Give  the  specific  gravity  and  test  for  identity. 
How  may  free  irnline  l>c  detected? 
Descrilie  the  as.say? 

What  is  tlif  dose,  and  how  should  it  be  taken? 

How  are  pills  of  ferrous  io<lide  prepared  to  i)reserve  them  from  change? 
How  niufli  ferrous  irxlide  is  tliere  in  each  pill? 
What  is  the  dose? 
Soluble  ferric  phosphate — How  is  it  made? 


QUESTIONS  1421 

Is  this  a  definite  chemical  compound? 

What  other  salt  does  it  closely  resemble? 

Describe  appearance,  odor,  taste,  chemical   reaction,  and  solubility.     Give  teats 
for  identity. 

What  is  the  dose? 

Ferric  pyrophosphate — How  is  this  made? 

What  is  this  salt  chemically? 

In  what  respect  does  it  differ  from  the  salt  which  was  formerly  official? 

Describe  odor,  taste,  chemical  reaction,  and  solubility.    Give  tests  for  identity. 

What  is  the  dose? 

Ferrous  sulphate — Give  Latin  name,  formula  in  symbols,  and  molecular  weight. 

By  what  other  name  is  it  known? 

What  is  the  British  process  for  making  this  salt? 

Describe  appearance,  odor,  taste,  chemical  reaction,  and  solubility.    Give  tests  for 
identity. 

How  may  the  following  impurities  be  detected? — viz.:   Heavy  metals;  salts  of  the 
alkali  metals;  free  acid. 

What  is  the  ix)puiar  name  of  the  impure  ferrous  sulphate? 

How  much  water  of  crystallization  do  the  crystals  contain? 

For  what  is  this  salt  used?     Wliat  is  the  dose? 

Exsiccated  ferrous  sulphate — Give  Latin  name,  formula  in  symbols,  and  molecular 
weight. 

What  other  title  or  name  is  used? 

How  is  it  prepared? 

How  many  parts  of  the  exsiccated  salt  will  one  hundred  parts  of  the  crystallized 
salt  make? 

Granulated  ferrous  sulphate — Give  Latin  name,  fornmla  in  symbols,  and  molecu- 
lar weight.    What  were  the  Latin  and  English  titles  in  the  U.  !S.  P.  ISSO? 

Does  this  differ  in  composition  from  "fcrri  sulphas"? 

How  is  it  prepared? 

What  is  tlie  use  of  alcohol  in  this  formula? 

What  advantages  does  this  powder  possess  over  the  ordinary  form  of  crystals? 

Describe  odor,  taste,  chemical  reaction,  and  solubility. 

How  may  its  quality  be  tested? 

Solution  of  iron  and  ammonium  acetate — What  is  the  Latin  name? 

How  is  it  made?     What  is  its  popular  name? 

What  is  the  dose? 

Solution  of  ferric  subsulphate — Give  Latin  name. 

What  synonym  lias  tliis  solution? 

How  much  l)asic  ferric  sulpiiate  does  it  contain? 

How  is  it  prepared?     Give  description  and  specific  gravity. 

Describe  odor,  taste,  chemical  reaction,  anil  solubility.     Give  tests  for  identity. 

How  may  the  following  impurities  be  detected? — viz.:    Nitric  acid;  ferroas  salt. 

What  is  the  dose? 

Solution  of  ferric  tersulphate — What  is  the  Latin  name? 

What  sulphate  of  iron  does  this  solution  contain,  and  how  much? 

How  is  it  made?     Describe  rationale  of  process. 

Wherein  does  this  solution  differ  from  tlie  solution  of  ferric  subsulphate? 

Describe  appearance,  odor,  taste,  chemical  reaction,  and  solubility.    Give  tests  for 

identity.  ^ 

How  may  the  following  impurities  be  detected? — viz.:    Nitric  acid;  ferrous  salt. 
For  what  is  this  solution  used? 

Chromium— What  is  its  formula  in  symbols?    What  is  its  molecular  weight? 
How  does  it  occur  in  nature,  and  whence  is  it  obtained? 
What  compounds  does  it  form  with  oxygen? 
What  are  the  tests  for  chrnmium  salts? 
Chromium  trioxide — Wliat  is  tlie  Latin  name? 
What  were  the  formerly  official  Latin  and  English  titles? 
What  is  its  formula  in  synilmls?     Wh:it  is  its  molecular  weight? 
How  is  it  obtained?      Describe  rationale  of  process. 

Describe  odor,  taste,  chemical  reaction,  and  solubility.    Give  testa  for  identity. 
How  may  impurity  of  sulphuric  acid  lie  detected? 
What  are  its  uses? 

Why  should  care  be  used  in  mixing  it  with  deoxidizing  bodies? 
Potassium  dichromate — What  is  the  Latin  official  title? 
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CHAPTEES     XLV-XLVI 

NICKEL,  COBALT.  TIN.  LEAD,  COPPER.   SILVER,  AND   MERCURY 

Nickel — What  is  the  Latin  name?     Give  symbol  and  atomic  weight.     (See  page 

653.) 
Give  description  and  specific  gravity.     Where  is  it  obtained? 

What  alloy  does  it  form  with  copper? 

For  what  purpose  are  the  salts  ot  nickel  used? 

What  are  the  tests  for  compounds  of  nickel? 

Cobalt — Give  symbol  and  atomic  weight.     Give  description  and  specific  gravity. 

How  is  it  found?     What  classes  of  salts  does  it  form? 

What  is  flystone,  and  how  is  it  used? 

What  is  barometer  paper,  and  what  is  the  explanation  of  its  use? 

What  color  does  cobalt  give  to  glass? 

Are  any  of  the  salts  of  cobalt  official? 

What  are  the  tests  for  salts  of  cobalt? 

Tin — Give  symbol  and  atomic  weight. 

Give  description  and  specific  gravity. 

What  classes  of  salts  does  it  form? 

What  are  the  tests  for  compounds  of  tin? 

Lead — Give  Latin  name,  symbol,  and  atomic  weight.     (See  page  655.) 

Give  description  and  specific  gravity. 

How  is  it  obtained? 

What  compounds  does  it  form  with  oxygen? 

What  are  the  tests  for  compounds  of  lead? 

Is  water  rendered  poisonous  by  passing  through  lead  pipes? 

Lead  acetate — Give  Latin  name,  formula  in  symbols,  and  molecular  weight. 

What  is  its  synonym? 

How  is  it  made?     Describe  rationale  of  process. 

Is  the  commercial  salt  fit  for  pharmaceutical  use?     Why? 

Describe  appearance,  odor,  taste,  chemical  reaction,  and  solubility.    Give  t«sts  for 
identity. 

How  may  the  following  impurities  be  detected? — viz.:    Carbonate;  iron  and  cop- 
per; zinc;  salts  of  alkali  metals  and  of  magnesium;  calcium,  zinc  and  iron. 

For  what  is  it  used  medicinally? 

What  is  the  dose? 

Why  is  solution  of  lead  acetate  in  water  turbid? 

Solution  of  lead  subacetate— How  much  lead  subacetate  does  this  solution  contain? 

How  is  it  prepared,  and  what  is  the  object  of  the  process?    Describe  rationale  of 
process. 

What  is  its  specific  gravity?     Describe  odor,  taste,  and  chemical  reaction. 

How  may  its  strength  be  tested? 

What  is  its  popular  name? 

What  are  its  properties  and  uses  in  medicine? 

Diluted  solution  of  lead  subacetate — What  is  its  synonym?    Why  is  this  solution 
usually  opalescent? 

Is  this  an  advantage  or  a  disadvantage?     Why? 

F'or  what  is  it  used? 

Cerate  nf  load  subacetate-  How  is  it  prepared,  and  what  arc  its  properties? 

What  is  its  popular  name? 

How  may  it  be  prevented  from  turning  yellow? 

TiCad  iofiide — What  is  the  formerly  ofTuial  Hritish  process  for  making  this  salt? 

Why  is  le.ad  nitrate  preferred  to  the  acetate" 

Describe  o<|or,  tnste.  chemical  reaction,  and  solubility.    Give  tests  for  identity. 

How  mnv  the 'following  impurities  be  detected"— viz.:  Chromate  and  other  insolu- 
ble foreign  salts;  nitrate;  acetate;  soluble  foreign  salts. 

For  what  is  it  used  medicinallv  and  in  what  dose? 

Tx'ad  nitrate  -T.ive  Latin  official  name,  formula  in  symbols,  and  molecular  weight. 

How  may  this  salt  be  prepared?  ,   i  ,  /-.• 

Describe"  appearance,  odor,  taste,  chemical  reaction,  and  Bolubility.    Give  tests  for 
identity. 
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How  may  the  following  impurities  be  detected?— viz.:  Copper  and  iron;  zinc  and 
iron;  salts  of  alkalies  and  of  magnesium,  calcium,  zinc,  and  iron. 

How  is  it  used? 

Lead  oxide — Give  Latin  official  name,  formula  in  symbols,  and  molecular  weight. 

By  what  synonym  is  it  commonly  known? 

How  is  the  commercial  salt  usually  obtained? 

Describe  appearance,  odor,  taste,  chemical  reaction,  and  solubility.  Give  tests  for 
identity. 

How  may  the  following  impurities  l)e  detected? — viz.:  Silicates,  and  barium  sul- 
phate; oopjjer;  iron;  insoluble  impurities;  soluble  impurities;  carbonate  and 
moisture. 

What  is  red  lead,  and  how  is  it  made? 

Lead  plaster — What  is  it  and  how  is  it  made? 

What  synonym  is  used  for  this  substance? 

For  what  is  it  used? 

Diachylon  ointment — What  is  it,  and  for  what  is  it  used? 

Copper — Give  Latin  name. 

What  is  its  symbol?  What  is  its  atomic  weight?  Give  description  and  specific 
gravity. 

How  is  it  found? 

What  oxides  does  it  form?     Give  their  formulas. 

What  are  the  tests  for  compounds  of  copper? 

Copper  sulphate — Give  formula  in  symbols  and  molecular  weight. 

How  is  it  made? 

How  much  water  of  cystallization  does  it  contain? 

Describe  appearance,  odor,  taste,  chemical  reaction,  and  solubility.  Give  tests  for 
identity. 

How  may  the  following  impurities  be  detected? — viz.:  Iron,  aluminum,  etc.; 
heavy  metals. 

What  is  the  dose? 

Silver — Give  Latin  name,  symbol,  and  atomic  weight.  Give  description  and  spe- 
cific gravity. 

How  is  it  found? 

What  combination  does  it  make  with  oxygen? 

What  are  the  tests  for  silver  salts? 

Silver  cyanide — Give  formula  in  symbols  and  molecular  weight. 

How  is  it  prepared?     Describe  rationale  of  process. 

Describe  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests  for  identity. 

For  what  is  it  used? 

Silver  nitrate — Give  formula  in  symbols  and  molecular  weight. 

Give  the  process  (formerly  official)  by  which  this  may  be  made. 

How  is  the  copper  separated  from  the  silver,  with  which  it  is  usually  mixed,  in 
making  this  solution? 

Describe  rationale  of  process. 

Describe  odor,  taste,  chemical  reaction,  and  solubility.    Give  te^ts  for  identity. 

How  may  impurities  of  copper,  lead  and  foreign  salts  be  detected? 

Describe  the  quantitative  test. 

For  what  is  it  used  medicinally? 

What  is  the  dose? 

Moulded  silver  nitrate— What  is  the  Latin  official  title?  What  synonyms  are  com- 
monly used?     How  is  it  prepared? 

What  is  the  object  of  adding  hydrochloric  acid? 

How  may  it  be  prevented  from  becoming  discoloretl  during  the  process  of  casting? 

Describe  appearance,  odor,  taste,  chemical  reaction,  and  solubility.  Give  tests  for 
identity. 

How  may  its  quality  be  tested? 

For  what  is  it  used? 

How  may  a  convenient  caustic-holder  W  made? 

Mitigated  silver  nitrate — What  is  the  Latin  title? 

What  were  the  U.  S.  P.  1890  Latin  and  English  titles?     How  is  it  made? 

Describe  appearance,  odor,  taste,  chemical  reaction,  and  solul)ility. 

How  may  the  following  impurities  lie  detected? — viz.:  Copper;  lead  and  bismuth. 

What  is  the  object  of  this  preparation? 

For  what  is  it  used? 
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Silver  oxide — Give  Latin  name,  formula  in  symbols,  and  molecular  weight. 

Describe  the  process  (formerly  official)  by  which  it  may  be  made. 

Describe  rationale  of  process.  Describe  odor,  taste,  chemical  reaction,  and  solu- 
bility. 

How  may  impurity  of  carbonate  be  detected? 

What  is  its  use?  Why  should  it  not  be  triturated  with  oxidizable  or  combustible 
substances? 

What  action  does  ammonia  have  upon  it? 

Mercury — Give  Latin  name,  symbol,  and  atomic  weight. 

Describe  it  and  give  specific  gravity. 

How  is  it  found,  and  where  does  it  come  from? 

At  what  temperature  does  it  solidify? 

What  two  series  of  compounds  does  it  form? 

Is  it  used  in  medicine  in  the  metallic  state? 

What  are  the  tests  or  compounds  of  mercury? 

How  may  mercury  be  purified? 

Describe  odor,  taste,  and  chemical  reaction. 

How  may  the  following  impm-ities  be  detected? — viz.:  More  than  slight  traces  of 
foreign  metals. 

For  what  is  it  used  medicinally? 

Mass  of  mercury — Give  the  Latin  name. 

How  is  it  made? 

What  is  the  object  of  this  preparation?     What  is  the  dose? 

Describe  the  method,  devised  by  Dr.  Squibb,  for  extinguishing  mercury. 

What  is  this  process  termed? 

Mercury  with  chalk — Mention  a  synonym.    How  is  it  made? 

What  is  the  object  of  this  preparation? 

What  is  Matter's  process  for  making  it? 

Describe  its  appearance,  odor,  and  taste. 

How  may  the  following  impurities  be  detected? — viz.:  Mercurous  oxide;  mercuric 
oxide.     For  what  is  it  used  medicinally? 

What  is  the  dose? 

Mercurial  ointment — How  is  it  made? 

What  is  the  object  of  this  preparation? 

Blue  ointment — How  does  this  differ  from  mercurial  ointment?  What  is  the 
Latin  official  title?     Why  has  this  preparation  been  introduced? 

Mercurial  plaster — How  is  it  made? 

What  percentage  of  mercury  does  it  contain? 

Ammoniated  mercury — Give  formula  in  sjmibols  and  molecular  weight. 

What  is  the  synonym  for  ammoniated  mercury? 

How  is  it  made?     Give  rationale  of  process. 

Describe  odor,  taste,  chemical  reaction,  and  solubility.    Give  tests  for  identity. 

How  may  the  following  impurities  he  detected? — viz.:  Mercurous  salt;  carbonate; 
foreign  salts,  metals  and  arsenic. 

How  is  it  u.sed? 

Ointment  of  ammoniated  mercury — How  is  it  made? 

For  what  is  it  used? 

Corrosive  mercuric  chloride — Give  Latin  name,  symbolic  formula,  and  molecular 
weight. 

Describe  the  process  (formerly  official)  by  which  it  may  lie  made. 

Descrilxi  odor,  taste,  chemical  reaction,  and  solubility.    Give  tests  for  identity. 

How  may  impurities  of  foreign  .salts;  arsenic  and  foreign  metals  be  detected? 

In  ca.se  of  poisoning,  what  are  the  proper  antidotes? 

For  what  is  it  used  medicinally? 

What  i.s  the  dose? 

Mild  mercurous  chloride — Give  Latin  name,  symbolic  formula,  and  molecular 
weight. 

Describe  the  process  (formerly  official)  by  which  it  may  l>c  made. 

Deacrilie  Oflor,  ta.stc,  chemical  reaction,  :uid  .solubility.    Give  tests  for  identity. 

How  may  the  follownng  impurities  Ix;  delected? — viz.:  Heavy  metals;  soluble  im- 
purities; mercuric  chloride;  ammoniated  mercury;  foreign  salts;  arsenic; 
foreign  metals. 

For  what  is  it  userl  medicinally? 

What  is  the  dose?     What  caution  is  necessary  in  prescribing  calomel? 
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Yellow   mercurous  iodide — Give  Latin  name,  symbolic  formula,  and   molecular 

weight. 
By  what  synonym  is  it  commonly  Icnown? 
How  is  it  made? 

Describe  appearance,  odor,  taste,  cliemical  reaction,  and  solubility. 
Give  the  tests  for  identity.    How  may  an  inii)urity  of  mercuric  iodide  be  detected? 
For  what  is  it  used  medicinally? 
What  is  the  dose? 

Red  mercuric  iodide — Give  Latin  name,  fornmla  in  symljols,  and  molecular  weight. 
What  are  the  common  names  or  synonyms? 
How  is  it  made? 
Describe  appearance,  odor,  taste,  chemical  reaction,  and  solubility.    Give  tests  for 

identity. 
How  may  the  following  impurities  be  detected? — viz.:    Mercuric  chloride;  soluble 

iodides  or  chlorides. 
What  is  the  dose? 

Yellow  mercuric  oxide — How  is  it  prepared?    Describe  rationale  of  piocess. 
Describe  appearance,  odor,  taste,  cliemical  reaction,  and  solubility.    Give  tests  for 

identity. 
How  may  the  following  impurities  be  detected? — viz.:    Chlorides;  foreign  salts; 

metals;  arsenic. 
For  what  is  it  used? 

Ointment  of  yellow  mercuric  oxide — How  is  it  made,  and  for  what  is  it  used? 
Oleate  of  mercury — ^What  is  the  Latin  name? 
How  is  it  made? 

Red  mercuric  oxide — What  is  the  Latin  name? 
What  is  the  synonym? 

Give  the  formula  in  symbols  and  molecular  weight. 
Describe  the  process  (formerly  official)  by  which  this  may  be  made. 
Give  rationale  of  process. 
Describe  appearance,  odor,  taste,  chemical  reaction,  and  solubility.    Give  tests  for 

identity. 
How  may  impurities  of   nitrate;   chlorides;   foreign  salts,  metals,  or  arsenic  be 

detected  ? 
Wherein  does  it  differ  from  yellow  mercuric  oxide? 
For  what  is  it  used? 

Ointment  of  red  mercuric  oxide — What  is  the  Latin  name? 
How  is  it  made,  and  for  what  is  it  used? 
Solution  of  mercuric  nitrate — What  is  the  Latin  name? 
Give  description  and  specific  gravity. 
How  much  mercuric  nitrate  does  this  solution  contain? 
How  is  it  made? 

Describe  odor,  taste,  chemical  reaction,  and  solubility.    Give  te.sts  for  identity. 
How  may  the  presence  of  mercurous  salt  be  inih'rated? 
What  is  its  use? 

Ointment  of  mercuric  nitrate — How  is  it  made?    Give  rationale  of  process. 
For  what  is  it  used? 


CHAPTER     XLVIT 
ANTIMONY,  ARSENIC,  AND  BISMUTH 

Antimony — Give  Latin  name,  symbol,  and  atomic  weight.     (Sec  page  681.) 

What  is  its  melting  point?     How  is  it  found? 

What  combinations  does  it  form  with  oxygen? 

From  which  of  these  oxides  are  antimoiiites  formed  ? 

From  which  of  these  oxides  are  antimoniatos  formed? 

What  are  the  tests  for  salts  of  antimony? 

Antimony  and   potassium  tartrate — CJive  Latin  name,  formula   in  symlvilf,  and 

molecular  weight. 
What  are  the  synonyms? 

90 
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Describe  the  process  (formerly  official)  by  which  this  may  be  made. 

Give  rationale  of  the  process.  Describe  odor,  taste,  chemical  reaction,  and  solu- 
bility.    What  are  the  tests  for  identity? 

How  may  the  following  impurities  be  detected?— viz.:  Sulphate;  chloride;  cal- 
cium; iron;  heavy  metals;  potassium  bitartrate;  arsenic. 

In  case  of  poisoning  by  an  overdose,  what  is  the  proper  antidote? 

Give  formula  in  symbols  and  molecular  weight. 

For  what  is  it  used  medicinally  and  wliat  is  the  dose? 

Give  rationale  of  the  process.  Describe  odor,  taste,  chemical  reaction,  and  solu- 
bility.    Wliat  are  the  tests  for  identity? 

How  may  tlie  following  impurities  be  detected? — viz.:  Chloride;  sulphate;  iron 
and  other  metals. 

In  what  official  preparations  is  it  used? 

Wine  of  antimony — (live  the  Latin  name. 

How  is  it  made?     What  is  the  dose? 

Arsenic — Give  the  Latin  name,  symbol,  and  atomic  weight. 

Where  is  it  foimd,  and  liow  is  it  obtained? 

What  combinations  does  it  form  with  oxygen? 

What  combinations  does  it  form  with  sulphur? 

What  are  the  tests  for  arsenic  and  its  salts? 

Arsenic  trioxide — Give  Latin  name,  formula  in  symbols,  and  molecular  weight. 

What  were  the  official  Latin  and  English  titles  of  the  U.  S.  P.  1890? 

What  are  tlie  synonyms? 

How  is  it  made? 

Chemically,  is  it  regarded  as  an  acid?     What  is  true  arsenous  acid? 

Describe  odor,  taste,  chemical  reaction,  and  solubility.    Give  tests  for  identity. 

What  is  the  dose? 

What  are  the  official  antidotes  to  arsenical  poisoning? 

Solution  of  arsenous  acid — Give  Latin  name. 

How  is  it  made? 

How  can  its  quality  be  tested?     What  is  tlie  dose? 

Solution  of  potassiinn  arsenite — ^What  is  the  Latin  name? 

By  what  name  is  this  solution  commonly  known? 

How  is  it  made?     Give  rationale  of  the  process. 

Wherein  does  it  differ  from  the  British  "liquor  arsenicalis"? 

How  may  its  quality  be  tested?     What  is  the  dose? 

Sodium  arsenate — Give  Latin  name,  formula,  in  symbols,  and  molecular  weight. 

Exsiccated  sodium  arsenate — W'hat  is  the  Latin  title? 

Solution  of  sodium  arsenate — What  is  the  official  Latin  title? 

How  is  it  made?     For  what  is  it  used?     What  is  the  dose? 

Arsenic  iodide — Give  Latin  name,  formula  in  symbols,  and  molecular  weight. 

What  objection  is  there  to  this  process?     How  otherwise  may  it  be  made? 

Describe  appearance,  odor,  taste,  chemical  reaction,  and  solubility.  Give  tests  for 
identity. 

For  what  is  it  used  chiefly? 

What  is  the  dose? 

Solution  of  arsenic  and  mercuric  iodide — Give  the  Latin  name.    How  is  it  made? 

What  is  the  common  name  or  synonym  by  which  the  solution  is  known? 

Give  a  description  of  the  odor  and  taste. 

How  may  the  color  of  the  solution,  which  has  Ijecome  dark  upon  standing,  be  re- 
stored?    What  is  the  doi»e? 

Bismuth — TJive  the  symbol  and  atomic  weight. 

Give  description  and  s]X!cific  gravity. 

How  is  it  found?     Wiiat  are  tests  for  salts  of  bismuth? 

Bismuth  citratc^What  is  its  formula  in  symbols?     Give  its  molecular  weight. 

How  is  it  made?     Give  rationale  of  the  process. 

Descrilje  otlor,  taste,  chemical  reaction,  and  .solubility.    Give  tests  for  identity. 

How  may  impurities  of  nitrate,  arsenic,  lead,  cop jjer,  silver,  chlorides,  and  sulphates 
l)e  detected?     For  what  is  it  u.sed? 

Bismuth  and  aniinonium  citrate — How  is  it  made? 

Why  is  the  solution  of  this  salt  sometimes  not  perfectly  transparent,  and  how  may 
it  be  mjule  so? 

What  is  liquor  bismuthi,  and  how  is  it  made? 

Descrilje  odor,  taste,  chemical  reaction,  and  solubility.    Give  tests  for  identity. 
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How  may  impurity  of  nitrate  or  arsenic  Ijc  detected?    What  is  the  dose? 

Bismuth  subcarbonatc — Give  formula  in  symbols  and  molecular  weight. 

Why  is  such  an  elaborate  process  adopted  for  obtaining  this  salt? 

Give  rationale  of  the  process. 

Describe  odor,  taste,  chemical  reaction,  and  solubility.    Give  tests  for  identity. 

How  may  the  followmg  impurities  Ik;  uetccted? — viz.:  Chlorides;  lead,  copper- 
sulphate;  silver;  alkalies  and  alkali  earths;  bismuth  subnitratc;  arsenic. 

For  what  is  it  used  medicinally? 

What  is  the  dose? 

Bismuth  subgallate — What  is  the  Latin  title?  By  what  name  is  it  commonly 
known? 

How  may  it  bo  prepared? 

Describe  its  appearance,  odor,  taste  and  solubility.    Give  tests  for  identity. 

How  may  the  following  impurities  be  detected? — viz.:  Free  gallic  acid;  nitrate; 
arsenic. 

F^or  what  is  it  usetl?     What  is  the  dose?    • 

Bismuth  subnitrate — How  is  tlie  separation  of  arsenic  accomplished?  Give  ra- 
tionale of  the  process. 

Describe  odor,  ta.ste,  chemical  reaction,  and  solubility.    Give  tests  for  identity. 

How  may  the  following  impurities  be  detected? — viz.:  Carbonate;  insoluble  for- 
eign salts;  arsenic.     For  what  is  it  used?    What  is  the  dose? 

Bismuth  subsalicylate — What  is  the  Latin  title?  Describe  Thibault's  process  for 
making  it?  Describe  appearance,  odor,  taste,  and  solubility.  Give  the  tests 
for  identity. 

How  may  the  following  impurities  be  detected? — viz.:  Free  salicylic  acid;  nitrates; 
arsenic. 

For  what  is  it  used  and  in  what  dose? 


CHAPTER     XLVIII 
GOLD  AND  PLATINUM 

Gold  (See  page  697.) — What  is  the  Latin  name?     Give  the  symbol  and  atomic 

weight. 
In  what  form  is  it  official?     How  is  it  found? 
What  are  the  tests  for  gold  salts? 
Platinum — ^Give  the  symbol  and  atomic  weight. 
What  salt  of  it  is  official,  and  for  what  is  it  used?     How  is  it  found? 
What  are  the  tests  for  platinum  salts? 

Gold  and  sodium  chloride — What  is  the  composition  of  this  salt? 
Give  the  formulas  and  equivalents  of  each  of  the  ingredients. 
How  is  it  made? 

Describe  odor,  taste,  chemical  reaction,  and  solubility.    Give  tests  for  identity. 
How  may  its  quality  be  tested?     How  may  free  acid  and  metallic  impuritiw  be 

detected  ? 
For  what  is  it  used  medicinally? 
What  is  the  dose? 


PART     IV 


ORGANIC    SUBSTANCES 


CHATTER     LXIX 
THE   CELLULOSE   GROUP 

What  is  cellulose?     (See  page  715. j     What  is  its  fonmila  in  symbols?     What  is 

ligiiin? 
What  are  some  other  special  forms  of  cellulose? 

Give  an  example  of  pure  cellulose.     Descriljc  it,  and  give  specific  gravity. 
In  what  solution  is  it  soluble,  and  to  wliat  purpose  is  tliis  fact  applied? 
When  cellulose  is  treated  with  strong  sulphuric  acid,  what  cliange  takes  place? 
If  the  mixture  be  diluted  with  water  and  heated,  what  will  be  produced? 
How  is  parchment  paper  made,  and  for  what  is  it  used? 
When  cellulose  is  treated  with  nitric  acid,  wliat  is  produced? 
Purified  cotton — Wiiat  is  the  Latin  official  name?     By  what  name  is  it  commonly 

known?     What  kind  of  cotton  is  meant? 
How  is  it  obtained?     l*or  what  purposes  m  pharmacy  is  purified  cotton  used? 
Describe  appearance  and  solubility. 
How  may  it  be  tested  for  purity? 
Pyroxylin — What  is  the  Latin  official  name?    What  is  the  synonym?     How  is  it 

made? 
What  compounds  are  made  l)y  tlie  action  of  nitric  acid  on  cellulose? 
Explain  the  reactions  wliicli  take  place  in  their  formation. 
Give  the  official  characteristics  and  description. 
Give  soluljility  and  test  for  impurity. 
What  are  the  uses  of  pyroxylin? 
What  is  celluloid?      For  wliat  purposes  is  it  used? 
Oxalic  acid — Give  its  formula  in  symbols  and  molecular  weight. 
How  may  it  be  made? 

In  combination  with  bases,  what  salts  does  it  form? 
What  are  the  most  important  of  these  salts? 
What  is  "salt  of  sorrel"  or  "essential  salt  of  lemons"? 
How  do  these  act  in  removing  iron  rust  from  linen? 
For  what  is  oxalic  acid  used? 

In  case  of  poisoning  by  oxalic  acid,  what  is  the  best  antidote? 
What  is  the  result  when  wood  is  distilled  in  dose  vessels? 
From  flry  woorls  aI)out  wliaf  per  cent,  of  charcoal  is  obtained,  and  about  wliat  jcr 

cent,  of  liquid  products? 
Name  some  of  the  principal  solid,  licpiid,  and  gaseous  products. 
Of  these  products,  which  are  the  nuist  important? 
Acetic  acid  — What  is  the  official  Latin  name? 
How  nmch  absolute  acetic  acid  does  it  contain?    Give  its  formula  in  synilols  and 

molecular  weight. 
How  is  the  In-st  acid  for  medicinal  purposes  obtained? 
How  is  acetic  arid   nindc  in  Germany?     TVscrilie  odor,  taste,  chemical  reaction, 

anfl  .solubility.     Give  tests  for  its  identity. 
How  may  the  foJIowitiK  impurities  be  detected? — viz.:    Copper;   fixed  imjnirities; 

heavy  met  Ills;  sulpiiuric  acid;  hydrochloric  acid;  formic  or  sulphurous  acids; 

empyreumatic  substances. 
What  two  strenRths  of  acid  are  found  in  commerce? 
Why  is  f)ne  of  them  called  No.  S? 
What  is  the  specific  gravity  of  each  of  these  acids? 
1428 
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What  is  the  difference  between  the  two  kinds? 

What  are  the  salts  of  acetic  acid  called?    How  may  they  he  recognized? 

Diluted  acetic  acid — What  is  the  Latin  name?  (Jive  description  and  specific 
gravity.     How  is  it  made,  and  for  what  is  it  used? 

How  much  absolute  acetic  acid  does  it  contain? 

Why  is  it  sujierior  to  vinegar  as  a  menstruum? 

Glacial  acetic  acid — What  is  the  Latin  ofhcial  name?  Give  its  formula  in  symbols 
and  molecular  weight. 

How  is  it  made?  Give  rationale  of  process.  Descrilje  odor,  taste,  and  chemical 
reaction.    What  is  its  specific  gravity?    How  may  its  strength  be  tested? 

Can  its  specific  gravity  be  relied  on  as  a  criterion  of  its  strengtii?     Why? 

How  may  the  glacial  acid  be  distinguished  from  the  weaker  acid  having  the  same 
specific  gravity? 

For  what  sul)stances  is  glacial  acetic  acid  a  solvent?    What  arc  its  uses? 

Trichloracetic  acid — What  is  the  Latin  title,  the  chemical  formula  in  symbols,  and 
molecular  weight.     How  may  it  be  made? 

Describe  appearance,  odor,  chemical  reaction,  and  solubility.  What  are  the  tests 
for  identity. 

For  what  is  it  used  Tnedicinally  ? 

Acetone — What  is  the  Latin  title,  the  chemical  formiUa  in  sjnnbols,  and  the  molec- 
ular weight. 

By  what  chemical  name  is  it  known? 

How  may  it  be  made?  Describe  its  appearance,  odor,  taste,  chemical  reaction,  and 
solubility.     Wliat  is  the  specific  gravity? 

Give  tests  for  identity.  How  may  the  impurity  of  empyreumatic  substances  be 
detected? 

For  what  is  it  used  in  pharmacy  and  the  arts? 

Tar — What  is  the  Latin  official  name?    What  is  it,  and  how  is  it  obtained? 

Describe  its  physical  properties.     What  are  its  uses? 

What  are  its  solubilities?     ' 

What  official  preparations  are  there  of  tar? 

Oil  of  tar^  hat  is  the  Latin  official  name?  How  is  it  obtained?  Give  descrip- 
tion, specific  gravity  and  solubility. 

What  is  black  pitch? 

Why  is  it  generally  preferred  to  tar  for  medicinal  uses? 

Oil  of  cade — What  is  its  Latin  official  name?  What  are  the  common  names  or 
synonyms?  How  is  it  obtained?  Give  description  and  sj)ecific  gravity.  What 
are  its  uses? 

What  is  creosote,  and  of  wliat  phenols  does  it  consist? 

How  is  it  obtained?     Describe  odor,  taste,  chemical  reaction,  and  solubility. 

How  may  it  be  distinguisiied  from  plienol?     What  are  its  uses? 

In  case  of  poisonin<;  by  it,  what  would  be  tlie  proper  treatment? 

For  what  is  creosote  used  medicinally  and  whpt  is  the  dose? 

What  official  preparation  is  there  of  creosote? 

What  is  the  strengtii  of  it,  and  what  is  the  dose? 

Guaiacol — How  does  this  differ  from  creosote?    How  is  it  obtained? 

Describe  appearance,  odor,  and  soiuliility. 

Give  specific  gravity  and  tests  for  identity. 

How  may  an  impurity  of  oily  hydrocari)ons  or  of  creosote  be  detected? 

For  what  is  it  used  and  what  is  the  dose? 

Guaiacol  carbonate — Give  the  Latin  title,  chemical  formula  in  symlmls  and  molecu- 
lar weight. 

How  is  it  made? 

Describe  appearance,  odor,  taste,  chemical  reaction,  and  solubility.  Wliat  an'  the 
tests  for  identity  and  tlie  presence  of  free  guaiacol? 

What  is  a  common  name  for  it? 

What  is  its  use  and  dose? 

What  is  coal?     Kxplain  the  differences  in  its  structure  and  composition. 

What  is  coal  tar? 

Wiien  coal  tar  is  subjected  to  distillation  and  rectification,  what  products  docs  it 
yield?     1.  Solids;  2.  Li(|uids;   '^.  Gases. 

Naphthalene — What  is  its  Latin  official  name?  What  were  the  I.jitin  and  Knglish 
titles  in  the  U.  S.  P.  ISOO?  How  is  it  obtained?  Give  description,  testj?,  and 
uses?     By  what  name  is  it  cominoiily  known? 

Betanaphthol — What  is  its  Latin  official  name?     What  was  the  U.  S.  P.  1S90 
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Latin  title?    How  is  it  obtained?    Give  desciiption,  tests,  dose,  and  uses. 

Cresol— Give  chemical  formula  in  symbols  and  molecular  weight.  How  is  it  ob- 
tained? By  what  other  name  is  it  known?  What  varieties  of  cresol  constitute 
the  official  substance?     How  does  it  differ  from  phenol? 

Describe  appearance,  odor,  and  solubility.  What  is  its  specific  gravity  and  boiling 
point? 

How  may  the  impurity  of  hydrocarbons  be  detected? 

For  what  is  it  used  and  in  what  form? 

Compound  solution  of  cresol — What  is  the  Latin  title?  How  is  it  made?  Give  the 
details  of  the  process.    This  compound  is  similar  to  what  well  known  solutions? 

Phenol — Give  formula  in  symbols  and  molecular  weight. 

What  were  the  Latin  and  English  titles  official  in  the  U.  S.  P.  1890? 

What  is  phenol  and  how  obtained?  How  much  absolute  phenol  is  present?  De- 
scribe appearance,  odor,  taste,  chemical  reaction,  and  solubility.  Give  tests 
for  identity. 

How  may  the  following  impurities  be  detected? — viz.:  Creosote  and  cresol.  What 
is  the  official  assay  for  the  quantity  of  phenol  present? 

For  what  purpose  is  it  used?  What  antidote  should  be  used  in  case  of  poisoning 
by  phenol?    What  is  the  dose?    What  official  preparations  are  there  of  it? 

What  is  the  strength  of  the  ointment? 

Liquefied  phenol — What  is  the  Latin  official  title?  How  much  absolute  phenol 
does  it  contain?    How  is  the  phenol  liquefied? 

Describe  appearance,  odor,  taste,  chemical  reaction,  and  solubility.  What  is  the 
specific  gravity? 

What  are  its  advantages?     W^hat  is  the  dose? 

What  official  preparation  is  made  from  it? 

Thymol — Give  the  chemical  formula  and  molecular  weight.  To  what  class  of 
chemicals  does  this  substance  belong?  How  is  it  obtained  and  from  what 
source? 

Describe  appearance,  odor,  taste,  and  solubility.  What  are  the  specific  gravity 
and  tests  for  identity?  What  is  the  value  medicinally?  In  what  official  prep- 
aration does  it  enter?  If  triturated  with  certain  substances  what  results? 
Name  some  of  them.     Give  the  dose. 

Thymol  iodide — Give  Latin  title,  chemical  formula  in  symbols,  and  molecular 
weight. 

How  is  it  obtained?    What  per  cent,  of  iodine  should  it  contain? 

How  may  it  1x3  prepared? 

Descril>e  appearance,  odor,  and  solubQity. 

How  may  the  following  impurities  be  detected? — viz.:  Halogen  salts;  alkalies; 
free    iodine;  ash. 

By  what  name  is  it  commonly  known? 

For  what  is  it  used  in  medicine? 

Resorcinol — What  is  the  Latin  official  title?  What  were  the  Latin  and  English 
titles  in  the  U.  S.  P.  1890? 

What  other  names  are  given  to  it?     How  is  it  obtained? 

Describe  its  appearance,  tests,  and  solubilities.  What  are  its  medicinal  proper- 
ties?    Give  the  dose. 

Salicylic  acid — Give  Latin  name,  formula  in  svmbols.  and  molecular  weight. 

Describe  Kolbe's  patent  process  for  obtaining  it.     Give  rationale  of  the  process. 

Descril)e  odor,  taste,  chemical  reaction,  and  solubility.     CJivc  tests  for  identity. 

How  may  the  following  impurities  l)e  detected? — viz.:  Iron;  phenol;  coloring 
matter;  readily    rarbonizublc    organic    impurities;  hydrochloric    acid. 

What  is  the  do.se?     What  salts  of  this  acid  arc  official? 

Phenol  .salicylate — What  is  its  Latin  official  name?  What  were  the  Latin  and  Eng- 
lish titles  official  in  the  V.  8.  P.  1890?     How  is  it  obtained? 

Dcscrilx;  its  appearance,  tests,  and  .solubilities. 

How  may  the  following  impurities  lie  detected? — viz.:  Free  acids;  uncombined 
phenol    or    salicylic    acid;  sulphates;  chlorides. 

What  are  its  medical  properties?     Give  the  ilose 

Acetphenetidin — Give  the  Latin  title,  chemical  formula,  name,  and  molecular 
weight.     How  is  it  obtained? 

Describe  appearance,  cxlor,  taste,  and  solubility.    Give  tests  for  identity. 

How  may  the  following  impurities  be  detected? — viz.:  Acetanilide;  paraphene 
ti.iin. 

By  wliat  name  is  it  commonly  known?    For  what  is  it  used?    Give  the  dose. 
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Methylene  blue — Give  the  Latin  and  other  English  titles  also  chemical  formula 
and  molecular  weight.     How  is  it  obtained? 

Describe  appearance  and  solubility.    (Jive  tests  for  identity. 

How  may  the  following  impurities  be  detected? — viz.:  Commercial  dye  or  other 
mineral  impurities;  arsenic. 

For  what  is  it  used?     What  is  the  dose? 

Acetanilide  — What  is  its  Latin  title?  By  what  other  name  is  it  known?  How  is  it 
made? 

Describe  its  appearance,  odor,  taste,  chemical  reaction,  and  solubility. 

Give  the  tests  for  identity.     How  may  the  presence  of  aniline  salts  be  detected? 

For  what  is  it  used  medicinally  and  what  is  the  dose? 

What  preparation  of  acetanilide  is  official? 

Antipyrine — What  is  the  Latin  title,  the  chemical  formula  in  symbols,  the  molecu- 
lar weight,  and  the  chemical  name? 

How  is  it  made  by  Knorr's  process? 

Describe  its  appearance,  odor,  taste,  chemical  reaction,  and  solubility.  How  may 
the  presence  of  acetanilide  and  acetplienctidin  be  detected? 

For  what  is  it  used  medicinally  and  what  is  the  dose? 


CHAPTER    L 

AMYLACEOUS  AND  MUCILAGINOUS  PRINCIPLES  AND  THEIR 

PRODUCTS 

What  is  starch?     (See  page  743.)     Give  the  Latin  official  name  and  description. 

What  is  its  chemical  composition? 

How  is  it  made? 

What  is  gluten? 

Upon  what  is  tlie  purity  of  starch  largely  dependent? 

Wnat  change  takes  place  when  starch  is  subjected  to  the  action  of  diluted  acids, 
diastase,  or  heat? 

Under  what  names  is  dextrin  largely  used  in  the  arts?      Describe   its  appearance. 

How  may  it  be  distinguished  from  gum  arabic. 

In  what  solutions  is  starch  soluble? 

What  is  the  composition  of  inulin? 

Where  is  it  found? 

In  what  particulars  does  it  differ  from  starch? 

For  what  is  starch  used?  Describe  odor,  taste,  chemical  reaction,  and  solubility. 
Give  tests  for  identity. 

What  is  the  official  preparation  of  starch? 

From  what  other  sources  is  unofficial  starcli  derived? 

Malt — What  is  the  source?  Give  a  description.  What  per  cent,  of  soluble  constit- 
uents should  be  present  in  malt?     Describe  the  process  by  which  it  is  made. 

For  what  is  it  used?     Wliat  is  the  official  preparation? 

Irish  rno.ss — Give  the  Latin  official  name.     Where  does  this  alga  come  from? 

What  principle  does  it  contain? 

Wherein  does  this  principle  differ  from  gum? 

Wherein  does  this  principle  differ  from  starch? 

Wherein  does  tiiis  principle  difTer  from  pectin? 

For  what  is  chondrus  used? 

What  is  arabin? 

What  three  proximate  principles  are  found  in  gums? 

In  what  gums  are  thos?:  principles  found? 

Wherein  do  guMis  differ  from  starch  or  cellulin? 

Wherein  do  gutns  differ  from  sugars? 

Gum  arabic — What  is  the  Latin  official  name?  Describe  odor,  taste,  and  rhemiua] 
reaction.     Wliat  is  its  sfx*cific  gravity? 

Of  what  does  this  gvun  mainly  consist? 

Does  neutral  lead  acetate  precipitate  its  aiiucous  .solution? 

Does  basic  lead  acetate  precipitate  its  a(]ueous  solution? 

What  action  is  produced  l)y  soluble  silicates  on  ferric  salts? 
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What  are  its  usc«  in  pharmacy? 

What  are  the  oHicial  preparations  of  acacia? 

Tragacanth — What  is  tiie  Latin  oihcial  name?    Whence  obtained? 

What  are  its  constituents?     \V  iiat  is  its  specific  gravity? 

NVhat  color  is  produced  when  iodine  T.  8.  is  added  to  mucilage  of  tragacanth? 

Wherein  does  tJie  portion  soluble  in  water  differ  from  acacia? 

What  official  preparation  is  there  of  tragacanth? 

Elm — What  is  the  Latin  official  name?     What  is  the  synonym?    Of  what  tree  is 

this  the  bark? 
What  does  the  bark  contain? 
For  wliat  is  it  used? 
What  official  preparation  is  there  of  it? 

Sassafras  pitii — What  is  the  Latin  official  name?     Wlience  obtained? 
What  does  it  contain,  and  for  wiiat  is  it  used? 
Wliat  official  preparation  is  there  of  it? 

Marslmiallow — What  is  the  Latin  official  name?    What  part  is  official?      \ 
Where  does  it  come  from? 
What  does  it  contain,  and  for  what  is  it  used? 
Linseed — What  is  the  Latin  official  name?      What    is    tlie    other    English    title? 

Whence  obtained? 
What  does  it  contain? 

What  percentage  of  a  fixed  oil  should  be  present? 
For  what  purposes  is  it  used? 
Why  is  the  fixed  oil  especially  valuable? 


CHAPTEE    LI 

SUGARS  AND  SACCHARINE   SUBSTANCES 

What  are  sugars?     (See  page  7.51.) 

To  what  is  the  term  sugar  popularly  applied? 

Into  what  two  classes  may  sugars  lie  divided? 

Into  what  two  sul)-classcs  may  fermentable  sugars  be  conveniently  divided? 

What  are  glucoses,  and  wiuit  are  saccliaroses? 

What  are  the  non-fermentable  sugars  sometimes  called? 

(ilucose — What  is  its  fornuila  in  syinitols? 

How  is  it  obtained  on  the  large  scale? 

To  what  is  the  term  "grape  sugar"  applied? 

Is  glucose  more  or  less  sweet  t  ban  cane-sugar? 

How  d(jes  its  solubility  compare  with  cane  sugar? 

What  is  its  sfx^cific  gravity  wiien  aniiydrous? 

Wherein  do(;s  the  action  of  strong  mineral  acids  and  of  alkalies  uijon  glucose  differ 

from  tlieir  action  upon  cane  sugar? 
In  what  direction  does  it«  solution  rotate  the  plane  of  polarization  of  polarized 

light? 
Is  it  capable  of  direct  fermentation? 

What  effect  has  it  in  boiling  solution  upon  alkaline  cupric  tartrate? 
What  impurity  does  it  almost  always  contain? 
How  may  this  I)e  detected? 
Sugar —What  is  tlie  Latin  name? 
Give  its  formula  in  symbols  and  moleciilar  weight. 
By  what  name  is  it  commonly  known? 
How  is  it  prepared  commercially? 

What  is  the  difference  l>etween  tlie  "ojx'n  pnn  process"  and  the  "vacuum  process"? 
What  is  the  l)est  sugar  for  pharmaceutical  pur|ioses? 
What  is  "lozenge  sugar";    "pulverized  sugar";    "rock  candy"? 
Why  is  ultramarine  sometimes  added  to  sugar? 
What  is   Trfunmer's  test  to  distinguish  tlie  difference  lietween  cane  sugar  and  grape 

sugar? 
How  is  the  polariscope  used  to  determine  the  value  of  sugar  and  sugar  solutions' 
Dcscrilie  odor,  taste,  chemical  reaction,  and  soluliility. 
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How  may  the  following  impurities  be  detected? — viz.:  Insoluble  salts,  ultrama- 
rine, Prussian  blue,  etc.;  glucose,  and- more  than  a  slight  amount  of  inverted 
sugar. 

What  change  takes  place  when  sugar  in  dilute  solution  is  exposed  to  warm  air? 

When  cane  sugar  is  heated  to  185°  C.  (365°  F.j,  wliat  change  takes  place,  and  what 
is  formed? 

At  a  higher  temperature,  204.4°  to  215.5°  C.  (400°  to  420°  F.),  what  change  takes 
place? 

At  a  still  higher  temperature  what  occurs? 

For  what  purposes  in  pliarmacy  is  sugar  used? 

What  are  saccharures? 

What  are  oleo-saccharures  (eljposacchara)? 

What  is  aromatic  sugar  and  how  is  it  made? 

Honey — Wiience  is  it  obtained? 

Describe  odor,  taste,  clieniical  reaction,  and  solubility. 

How  may  the  following  impurities  be  detected? — viz.:  Chlorides;  sulphates; 
starch  sugar;  cane  sugar;  starch. 

For  what  is  honey  used  in  pharmacy? 

In  what  form  is  it  official? 

What  is  manna? 

What  is  its  solubility  in  water?     In  alcohol? 

What  is  the  principal  constituent  of  manna? 

What  are  the  physical  properties  of  mannite? 

What  is  its  chemical  composition,  and  to  what  class  is  it  considered  to  belong? 

How  may  it  be  obtained? 

For  what  is  manna  used,  and  what  is  the  dose? 

Liquorice  root  — What  is  the  Latin  official  name?  How  is  the  English  name  some- 
times spelled?     Whence  obtained? 

What  sweet  principle  does  glycyrrhiza  contain? 

What  is  its  chemical  composition,  and  in  what  combination  does  it  exist  in  the 
root? 

To  what  does  the  root  owe  its  acridity? 

What  are  the  official  preparations  of  glycyrrhiza? 

Ammoniated  glycyrrhizin— What  is  the  Latin  official  name? 

How  is  it  made? 

What  amoimt  is  obtained  from  glycyrrhiza? 

What  effect  do  alkalies  Ixive  upon  glycyrrhizin? 

For  what  is  this  compound  useful? 

What  is  triticum,  and  how  is  it  found  in  commerce? 

What  principles  does  triticum  contain? 

For  what  is  it  used? 

What  official  preparation  of  triticum  is  there? 


CHAPTER     LIT 

DERIVATIVES  OF  SUGARS  THROUGH  THE  ACTION  OF 

FERMENTS 

What  is  fermentation,  and  what  is  the  difference  between  fermentation  and  putre- 
faction?    (See  page  750.) 

What  are  the  two  tlieories  of  fermentation? 

Into  what  two  classes  may  ferments  be  divided? 

What  are  the  necessary  conditions  to  cause  cane  sugar  to  undergo  vinous  fermenta- 
tion? 

What  is  the  probable  action  of  the  ferment? 

Explain  the  reactions  which  take  place  in  the  conversion  of  cellulin  or  starch,  first, 
into  maltose,  tlien  into  glucose,  then  into  alcohol,  and  finally  into  acetic  acid. 

What  is  the  most  important  derivative  of  sugar  by  the  action  of  a  ferment? 

Whit  are  the  sources  of  the  various  ardent  spirits  of  conunerce?  Of  brandy? 
Rum?     Whisky?     Holland  gin?     Common  gin?     Arrack? 

Chemically  considered,  why  arc  the  carbon  compounds  called  alcohols? 
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What  are  ethers?     What  are  compound  ethers? 

Explain  the  reaction  which  occurs  when  alcohol  is  decomposed  by  acetic  acid. 

Whisky — What  is  the  Latin  official  name?     What  is  its  official  definition? 

How  is  it  obtained,  and  what  are  the  operations  termed  by  which  it  is  obtained 
from  grain? 

Describe  it.     What  is  its  specific  gravity? 

What  is  its  alcoholic  strength? 

How  may  the  following  impurities  be  detected? — viz.:  More  than  traces  of  fusel 
oil  from  grain  or  potato  spirit;  an  inidue  amount  of  .solids;  glycerin,  added 
sugar,  or  spices;  traces  of  oak  tannin  from  casks;  an  undue  amount  of  free 
acid. 

What  are  its  medicinal  uses? 

Alcohol — Describe  it  and  give  its  sjiecific  gravity. 

How  much  ethyl  alcohol  does  it  contain? 

Give  its  formula  in  symbols  and  moleciilar  weight. 

What  are  the  natural  sources  of  alcohol,  and  how  is  it  made? 

How  much  alcohol,  specific  gravity  .835,  is  obtained  from  good  whisky? 

What  is  its  principal  impurity? 

How  may  it  be  deprived  of  odor? 

What  is  absolute  alcohol? 

What  is  the  strongest  alcohol  which  can  be  obtained  by  simple  distillation? 

How  may  it  be  freed  from  water? 

Alcohol  of  what  specific  gravity  may  be  obtained  by  the  u.se  of  lime? 

What  is  its  boiling  point,  and  to  what  degree  of  cold  may  it  be  reduced  without 
congealing? 

How  may  its  freedom  from  water  be  ascertained? 

What  is  the  empirical  formula  of  alcohol? 

What  strengths  of  alcohol  are  official? 

Describe  the  appearance,  odor,  taste,  chemical  reaction,  and  solubility  of  alcohol. 

How  may  it  be  identified? 

How  may  tlio  following  impurities  be  detected? — viz.:  Fu.sel  oil  constituents; 
amyl  alcohol  or  non-volatile,  carbonizable,  organic  impurities;  aldehyde  or 
oak  tannin. 

Describe  the  test  for  the  presence  of  methyl  alcohol. 

Why  was  deodorized  alcohol  dropped? 

What  uses  has  alcohol  in  pharmacy? 

What  is  the  composition  of  diluted  alcohol?  How  much  absolute  alcohol  does  it 
contain?    Wliat  is  its  specific  gravity? 

How  is  it  ma<le? 

How  may  it  lie  made  from  alcohol  of  greater  than  the  official  strength? 

H  .55  gallons  of  alcohol  be  mixed  with  45  gallons  of  water,  how  nuich  will  the  mix- 
ture measure? 

What  is  the  difference  between  diluted  alcohol  and  I'nited  States  proof  spirit? 

What  is  the  specific  gravity  of  the  latter? 

What  are  the  u.ses  of  diluted  alcohol? 

Ether — What  is  its  composition?     What  is  its  .specific  gravity? 

What  is  the  formula  in  .symbols  of  ethyl  o.xide? 

What  is  strongi-r  ether? 

How  IS  ether  made? 

Descril)e  odor,  taste,  chemical  reaction,  and  solubility. 

How  may  the  fr)llowing  impurities  be  detected? — viz.:  Residue;  foreign  odor;  un- 
due amount  of  alcohol  or  water;  aldehyde. 

What  are  its  u.ses? 

How  is  spirit  of  ether  made?     What  is  the  Latin  official  name? 

What  is  the  do,se? 

Compound  spirit  of  ether — What  is  the  Latin  name?     Give  the  synonym. 

How  is  it  made? 

How  may  the  cheap  commercial  article  be  known? 

Where  castor  oil  has  been  used  to  give  it  opalescence,  how  may  the  fraud  be  de- 
tected? 

What  is  the  flo.se? 

What  is  ethereal  oil?     What  is  the  Latin  official  name? 

Give  de.scriptifm  and  specific  gravity. 

How  is  it  made? 
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What  is  ethyl-sulphuric  acid? 

If  alcohol  is  distilled  with  a  large  excess  of  sulphuric  acid,  wliut  is  formed? 

What  are  the  physical  properties  of  ethereal  oil? 

What  is  its  use? 

Spirit  of  nitrous  ether — What  is  the  Latin  official  name?     What  is  its  synonym? 

Give  description  and  sfxjcific  gravity. 

How  much  ethyl  nitrite  does  it  contain? 

Give  formula  in  symbols  and  molecular  weight. 

How  is  it  made? 

How  does  the  U.S.  P.  (Sth  Rev.)  process  for  its  preparation  differ  from  that  official 
in  the  U.  S.  P.  1890? 

Give  rationale  of  process.     What  is  the  object  of  this  process? 

Pure  ethyl  nitrite — What  is  the  specific  gravity? 

Give  odor,  taste,  chemical  reaction. 

Spirit  of  nitrous  etlier — How  may  its  quality  be  tested? 

Wliat  impurity  is  always  present  and  what  cliange  results  from  its  presence? 

If  in  considerable  proportion,  how  may  it  be  detected? 

Is  its  specific  gravity  a  reliable  test  of  the  amount  of  ethyl  nitrite  present?    Why? 

Is  there  any  reliable  test  to  ascertain  its  quality? 

Describe  the  official  assay  method. 

Describe  the  simplified  assay  method  devised  by  Dr.  Squibb. 

What  is  the  dose? 

Acetic  ether — Wliat  is  the  Latin  official  name? 

Give  the  formula  in  symbols  and  molecular  weight. 

What  is  probably  the  best  method  of  making  it?    Give  rationale  of  process. 

Describe  odor,  taste,  chemical  reaction,  and  solubility. 

How  may  the  following  impurities  he  detected? — viz.:  Butylic  and  amylic  deriva- 
tives; undue  amounts  of  water  or  alcohol;  readily  carbonizable  organic  im- 
purities. 

What  is  the  dose? 

Ethyl  cliloride — What  is  the  Latin  title?  Give  the  chemical  name,  cliemical  for- 
mula in  symbols  and  molecular  weiglit.  How  is  this  liquid  |)reservod  and  wliy 
this  precaution?  Describe  its  physical  characteristics,  odor,  taste,  and  solu- 
bility.    Give  the  tests  for  identity. 

How  may  the  following  impurities  be  detected? — viz.:  Hydrochloric  acid;  alcohol; 
sulphur  compounds. 

For  what  is  this  liquid  used  in  medicine? 

Ethyl  carbamate — Give  the  Latin  title,  chemical  formula  in  symbols,  and  molec- 
ular weight.     How  can  it  be  made? 

Descrilie  appearance,  odor,  taste,  and  solubility.    What  are  the  tests  for  identity? 

How  may  the  absence  of  urea  and  carbamate  be  determined? 

By  what  name  is  it  commonly  known?  For  what  is  it  used  in  medicine?  Give 
the  dose. 

Sulphonmethane — Wliat  is  the  chemical  name?  What  is  the  common  name  by 
which  it  is  known?    How  is  it  made? 

Describe  appearance,  odor,  taste,  chemical  reaction,  and  solubility.  Give  tests  for 
identity. 

How  may  the  impurity  of  chlorides,  sulphates,  and  readily  oxidizablc  organic  im- 
purities be  detected?     For  what  is  it  used  and  what  is  the  dose? 

Sulphonethyl  methane — Give  chemical  name,  cliemical  formula  in  symlKjls,  Latin 
title  and  common  name.     How  is  it  made? 

Descril)e  appearance,  odor,  taste,  chemical  reaction,  and  solubility.  Give  tests  for 
identity  and  impurities. 

For  what  is  it  u.sed  and  wliat  is  tlio   lose? 

Amyl  nitrite — What  is  the  Latin  ofhcial  name? 

Give  formula  in  symbols  and  molecular  weight. 

What  per  cent,  of  absolute  amyl  nitrite  does  it  contain? 

Give  description  and  specific  gravity. 

How  may  it  l^e  made?     Descrilie  rationale  of  process. 

How  may  the  following  impurities  he  detected? — viz  :   Free  acid;  aldelivile;  water 

Describe  odor,  taste,.cheniical  reaction,  and  solubility.    Give  tests  for  identity. 

What  is  Tanner's  process  for  preparing  it? 

If  strong  nitric  acid  is  used,  what  occurs? 

What  is  the  do.se? 

For  what  is  it  used  medicinally  and  in  wliat  form? 

How  is  it  administered? 
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CHAPTER     LIII 
ALDEHYDE,  ITS  DERIVATIVES  AND  PREPARATIONS 

What  is  meant  by  the  term  aldehyde?  (See  page  778.)  What  is  the  derivation 
of  the  word? 

What  is  its  chemical  composition? 

Wliat  is  produced  when  2H  is  added  to  aldehyde?    What  is  the  dose? 

Paraldehyde — Give  Latin  name,  formula  in  symbols,  and  molecular  weight. 

How  is  it  made?  Describe  appearance,  odor,  taste,  cliemical  reaction,  and  solu- 
bility.    What  is  the  sj>ecific  gravity?    Give  the  tests  for  identity. 

How  may  the  following  impurities  be  detected? — viz.:  Fusel  oil;  amyl  alcohol; 
hydrochloric  acid;  free  acid;  sulphuric  acid. 

What  are  its  uses  and  dose? 

Solution  of  formaldehyde — What  is  tlie  Latin  title?  What  percentage  of  absolute 
formaldehyde  should  this  solution  contain?    How  is  it  made? 

Describe  appearance,  odor,  taste,  chemical  reaction,  and  solubility.  Give  the  spe- 
cific gravity.     What  are  the  tests  for  identity? 

How  may  the  following  impurities  be  detected? — viz.:  Fixed  impurities;  limit  of 
formic  and  other  acids;  chloride;  sulphate;  iron,  lead  and  copper;  calcium- 
Describe  the  assay  process. 

For  what  is  it  used? 

Hexamethylenamine — Give  the  Latin  title,  chemical  formula  in  syn.bols,  and 
chemical  name. 

How  is  it  made? 

Describe  appearance,  odor,  chemical  reaction,  and  solubility.  Give  the  tests  for 
identity. 

By  what  common  name  is  it  know-n? 

For  what  is  it  used?     Give  the  dose. 

Hydrated  chloral — Give  Latin  name,  formula  in  sjTnbols,  molecular  weight,  and 
the  U.  S.  P.  1890  titles. 

From  what  is  the  name  derived? 

How  is  it  made?     Describe  the  rationale  of  the  process. 

What  is  the  difference  in  composition  between  cliioral  and  aldehyde? 

Hence,  what  is  its  name  in  systematic  nonienclafiirr? 

Describe  odor,  taste,  chemical  reaction,  and  solubility.    Give  tests  for  identity. 

How  may  the  following  impurities  be  detected? — viz.:  Hydrochloric  acid;  chlorides. 

What  is  the  dose? 

Chloralformamide — Give  the  Latin  title,  chemical  formula  in  symbols,  and  molecu- 
lar weight. 

Describe  apf^earance,  odor,  taste,  and  solubility.    Give  tests  for  identity. 

How  may  the  following  impurities  be  detected? — viz.:  Formic,  hydrochloric,  and 
other  free  acids;  (lecomposition  products. 

By  what  common  name  is  it  known? 

For  what  is  it  u.sed?     Give  the  do.se. 

Chloroform — What  is  tlic  Latin  name? 

Give  formula  in  symbols  and  moleculr.r  weight.  W^hat  percentage  of  absolute 
chloroform  should  it  contain?    How  is  it  made? 

What  if  the  object  of  this  process,  and  how  does  it  act? 

What  is  it  termed  chemically,  and  why? 

What  is  the  reaction  when  it  is  [jnjduced  by  acting  on  hydrated  chloral  with  an 
alkali? 

What  are  the  reactions  occurring  when  it  is  made  fron)  alcohol  and  chlorinated 
lime? 

What  are  the  identity  tests  of  the  V.  S.  Pharinacopneia? 

I3escribe  o(h)r,  taste,  chemical  reaction,  and  soiiiI>ility. 

How  may  the  following  iTupurities  be  dftecfed?-  viz  :  Chloride;  free  chlorine; 
impurities  decomj)osable  by  .sulphuric  acid;  odorous  decomposition  products; 
chlorinated  decomjxisition  products. 

By  what  process  may  it  lie  purified? 

What  are  its  uses  in  medicine?     What  is  the  dose? 

What  are  its  official  preparations? 


QUESTIONS  1437 

Bromoform — Give  the   Latin   title,  clieinical  foiinula  in   symbols,  and   molecular 

weight. 
What  percentage  of  absolute  bromoform  should  it  contain?    How  may  it  be  made? 
Describe  appearance,  odor,  taste,  and  solubility.     What  is  the  sjxjcific  gravity? 

Give  tests  for  identity. 
How  may  the  following  impurities  be  detected?— viz.:    Free  acid;  bromides  and 

brominated   compounds;  free  bromine;  acetone. 
For  what  is  it  used?     In  what  do.se? 
Iodoform — Wiiat  is  tlie  Latin  name? 
Give  fornuila  in  symbols  and  mt)le('ular  weight. 

What  is  Filhol's  process  for  making  it?    What  is  the  rationale  of  the  process? 
Describe  odor,  taste,  ciiemical  reaction,  and  solubility.     What  are  the  tests  for  its 

identity?     What  is  the  dose? 
How  may  the  following  impurities  be  detected?— viz.:    Fixed  impurities;  soluble 

yellow  coloring  matter,  picric  acid,  etc.;  free  acids;  soluble  iodides. 
For  what  is  it  used  in  medicine? 

What  is  the  dose?     What  preparation  of  it  is  official? 
lodol — Give  the  Latin  title,  chemical  formula  in  symbols,  molecular  weight,  and 

chemical  name.     How  is  it  made? 
Describe  appearance,  odor,  taste,  and  solubility. 
How  may  the  following  impurities  be  detected? — viz.:    Inorganic  impurities;  hy- 

driodic  acid  or  solul)K'  metallic  iodides;  free  iodine. 
For  what  is  it  used  medicinally?     Give  the  dose. 


CHAPTEK    LIV 

PRODUCTS  OF  THE  ACTION  OF  FERMENTS  UPON  ACID 
SACCHARINE    FRUITS 

What  is  white  wine?     (See  page  790.)     Describe  it  and  give  its  specific  gravity. 
What  is  red  wine?     Describe  it  and  give  its  specific  gravity.     What  is  must? 
How  is  wine  made? 
What  is  meant  by  the  following  terms  as  applied  to  wines? — viz.:    Sweet,  dry, 

light,  strong  or  generous,  sparkling,  still,  sour,  rough. 
What  kinds  of  wine  are  official? 
Describe  odor,  taste,  chemical  reaction,  and  solubility.     How  may  the  alcoholic 

strength  of  wine  be  ascertained? 
How  much  alcohol  should  wine  contain? 
White  wine — How  may  tlie  following  impurities  be  detected? — viz.:    Free  acid; 

tannic  acid;  saccharin;  salicylic  acid. 
Red  wine — How  may  the  following  impurities  be  detected? — viz.:  Free  acid:  red 

aniline  color;  acid  fuohsine;  .saccharin;  .salicylic  acid. 
What  is  the  aroma  of  wines  termed,  and  upon  what  does  it  depend? 
What  ethers  are  said  to  be  formed  in  wines? 
What  is  meant  by  argol? 

What  is  the  difference  between  red  and  white  argol? 
Why  is  argol  deposited  during  the  clarification  of  wine? 
What  salt  is  obtained  from  argol? 
What  are  the  uses  of  wine? 

What  alcoholic  strcngtli  is  required  of  wine  for  pharmaceutical  purposes? 
How  is  it  obtained,  ai\(i  why  is  it  required? 

Brandy— What  is  the  Latin  official  name?     What  is  its  official  definition? 
Describe  the  best  kind. 

What  kind  of  brandy  is  recognized  by  the  U.  S.  Pharmacopoeia? 
How  much  alcoliol  should  brandy  contain? 

Give  description  and  specific  gravity.    Descrilie  odor,  taste,  and  chemical  rraction. 
How  may  tlie  following  imimrities  be  detected?— viz.:     Fusel  oil  from  grain  or 

potato  spirit;  added  sugar;  glycerin  and  aromatic  substances;  traces  of  oak 

tannin  from  casks;  free  acid. 
To  what  dt^es  braiidv  owe  its  aroma? 
What  is  cenanthic  ether  chemically,  and  what  is  its  commercial  name? 
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Is  any  preparation  of  brandy  official? 

What  is  its  medicinal  use? 

Tartaric  acid — What  is  the  Latin  name?    Give  formula  in  symbols  and  molecular 

weight. 
How  is  it  prepared?     Describe  rationale  of  process. 
What  is  its  quant ivalence? 
Does  it  contain  water  of  crystallization? 
What  tartrates  are  official? 
How  may  they  be  recognized? 

How  may  tartaric  acid  be  recognized?     Describe  rationale  of  test. 
Describe  odor,  taste,  chemical  reaction,  and  solubility.    Give  tests  for  identity. 
How  maj^  the   following   impurities  be  detected? — viz.:    Sulphuric  acid;  oxalic 

acia;  calcium;  heavy  metals. 
What  official  preparations  contain  tartaric  acid? 

Lemon  juice — What  is  the  Latin  title  and  from  what  source  is  it  obtained? 
To  what  does  lemon  juice  owe  its  acidity? 
How  much  acid  sliould  it  contain? 
What  should  be  its  specific  gravity? 
Citric  acid — What  is  the  Latin  name?     Give  formula  in  sj^mbols  and  molecular 

weight. 
How  is  this  acid  obtained  commercially?     Describe  rationale  of  process. 
Describe  odor,  taste,  chemical  reaction,  and  solubility.    Give  tests  for  identity. 
How  may  tiie  following  impurities  be  detected? — viz.:    Calcium;  heavy  metals; 

sulphuric  acid. 
How  much  water  of  crystallization  does  it  contain? 
What  is  its  quantivalence?     What  citrates  are  official  and   what  other  official 

preparations  contain  citric  acid? 
What  is  the  dose? 
What  is  tamarind? 

What  acids  are  contained  in  the  pulp  of  tamarinds? 
For  what  is  it  used? 

Rhus  glabra — Give  origin  and  description. 
To  what  does  it  owe  its  acidity? 
How  may  malic  acid  be  obtained  from  it? 
What  is  the  quantivalence  of  malic  acid? 
For  what  is  rhus  glabra  u.sed,  and  what  is  the  dose? 
What  official  preparation  is  there  of  it? 
What  is  pectase,  and  wliat  is  pectose? 

To  what  substance  do  green  (unripe)  fruits  owe  their  hardness? 
In  the  ripening  of  fruits,  what  change  takes  place  whereby  the  fruits  are  rendered 

soft? 
When  fruit  is  over-ripe,  what  substances  are  produced? 
How  is  the  formation  of  fruit  jellies  explained? 
What  action  do  alkalies  have  upon  pectosic  acid  and  pectin? 
Give  an  illustration  of  the  application  of  this  principle. 
Fruit  juices — What  are  these  used  for? 
How  may  they  be  prepared? 


CHAPTEE    LV 

VOLATILE  OILS 

What  are  volatile  oils,  and  whence  are  tliey  obtained?    (See  page  800.) 

What  other  term  is  applied  to  these  oils? 

Into  what  four  classes  may  tliey  i)e  divided? 

What  are  the  characteristics  of  terfx^nes? 

Give  tlie  chemical  formula  and  mention  a  typical  oil. 

What  are  the  characteristics  of  oxygenated  oils? 

Mention  a  typical  nil. 

What  are  sulphurated  oils?     Mention  an  example. 

What  are  the  characteristics  of  nitrogenated  oils?    Mention  an  example. 
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Enumerate  some  of  the  constitutents  found  in  volatile  oils.  Mention  several  syn- 
thetic products  which  are  chemically  identical  with  volatile  oils. 

Of  what  two  principles  do  volatile  oils  proximately  consist? 

How  may  they  be  separated? 

Why  are  some  stearoptens  called  camphors? 

What  is  the  color  of  most  volatile  oils  when  pure? 

What  effect  does  exposure  to  air  have  upon  the  color? 

What  is  the  most  characteristic  feature  of  volatile  oils? 

In  what  manner  does  the  taste  of  volatile  oils  vary? 

What  variation  exists  in  the  specific  gravity  of  volatile  oils? 

What  are  good  solvents  of  volatile  oils,  and  of  wliat  substances  are  they  solvents? 

What  effect  does  exposure  to  light  and  air  have  on  them? 

How  should  they  be  kept? 

What  effect  does  strong  nitric  acid  liuve  upon  them? 

What  effect  does  strong  iodine  have  upon  them? 

How  are  they  affected  by  alkalies? 

How  may  their  adulteration  with  fixed  oils  be  detected? 

How  may  the  presence  of  alcohol  be  detected? 

How  may  tlie  presence  of  inferior  qualities  of  the  same  kind  of  oil  lie  detected? 

In  what  ways  are  volatile  oils  obtained  from  plants? 

What  is  the  method  most  frequently  employed? 

What  is  the  general  formula  for  this  process? 

How  should  dried  substances  be  treated  before  being  subjected  to  distillation? 

What  purposes  does  water  serve  in  distilling  vegetable  substances  along  with  it? 

When  vegetable  substances  contain  volatile  oils  which  do  not  readily  distil  at  the 
temperature  of  boiling  water,  how  are  they  treated? 

Where  oils  are  injured  by  heat,  and  it  is  desirable  to  distil  them  at  as  low  a  tem- 
perature as  possil)le,  how  may  the  distillation  he  accomplished? 

What  will  be  the  effect  where  too  much  water  is  used? 

What  will  be  the  effect  where  not  enough  water  is  used? 

What  is  the  process  known  as  cohobation? 

How  may  oils  be  freed  from  the  disagreeable  odor  which  they  are  apt  to  have 
when  first  procured? 

When  altered  by  exposure  to  air,  how  may  they  be  partially  restored  to  their 
former  quality? 

What  is  meant  by  distillation  "per  se"? 

In  what  cases  and  for  what  reason  is  this  used? 

Expression — Is  this  a  good  method  of  obtaining  oils? 

What  is  the  principal  objection  to  it? 

What  is  meant  by  the  process  of  solution  or  absorption? 

How  is  the  process  of  maceration  conducted? 

How  is  the  process  of  digestion  conducted? 

What  is  the  process  known  as  enfleurage? 

How  is  the  "pneumatic  process"  conducted? 

How  are  oils  prepared  by  the  "percolation  process"? 

Bitter  orange  peel — Give  the  Latin  official  name.     Whence  is  it  obtained? 

What  principles  does  it  contain?     What  is  the  dose? 

What  are  official  preparations  of  it? 

Sweet  orange  peel — Give  the  Latin  name.     Whence  is  it  obtained? 

To  what  does  it  owe  its  virtues,  and  for  what  is  it  used? 

What  are  the  official  preparations  of  it? 

Oil  of  orange  peel — Give  the  Latin  oflficial  name.     How  is  it  olitained? 

What  is  its  composition?     Give  description  and  sjx-cific  gravity. 

How  may  an  impurity  of  oil  of  turjientine  l>e  detected? 

Describe  the  assay. 

For  what  is  it  used? 

What  preparation  of  this  oil  is  oflficial? 

What  is  lemon  peel,  and  for  wliat  is  it  used? 

What  does  it  contain? 

Oil  of  lemon— What  is  the  Latin  official  name?    How  is  it  obtained? 

Describe  an  "ecuelle"  and  illustrate  its  use. 

What  is  its  chemical  composition?  Give  description,  specific  gravity,  and  tests  for 
identity. 

How  may  it  be  preserved  from  the  effects  of  oxidation? 
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Describe  the  assay  for  citral. 

Mention  two  volatile  oils  from  the  Rutacese,  official  in  the  U.  S.  P.  1890,  and  state 
their  source. 

Peppermint — What  is  the  Latin  official  name?    What  part  of  the  plant  is  official? 

To  what  are  its  properties  due? 

Oil  of  peppermint — What  percentage  of  ester  and  what  percentage  of  menthol 
should  be  present  in  this  oil?  Give  Latin  name,  description,  odor,  taste,  chem- 
ical reaction,  specific  gravity,  solubility  and  tests  for  identity. 

What  are  the  official  preparations  of  oil  of  peppermint? 

Menthol — Describe  odor,  taste,  chemical  reaction,  and  solubility.  What  are  the 
tests  for  identity? 

How  may  the  following  impurities  be  detected? — viz.:  Wax,  paraffin,  or  inorganic 
substances;  thymol. 

For  what  is  it  used? 

Spearmint — What  is  the  Latin  official  name?    To  what  does  it  owe  its  properties? 

W^hat  is  the  yield  of  volatile  oil? 

Oil  of  spearmint — Describe  odor,  taste,  solubility,  and  tests  for  identity. 

Give  its  specific  gravity. 

What  does  it  contain?     For  what  is  it  used? 

What  are  the  official  preparations  of  it? 

Oil  of  lavender  flowers — What  is  the  Latin  name?  Describe  appearance,  odor, 
taste,  and  solubility. 

What  is  its  specific  gravity? 

What  preparations  of  it  are  official? 

How  may  the  presence  of  alcohol  be  detected? 

Where  does  the  best  quality  come  from? 

Oil  of  rosemary — What  percentage  of  ester  and  what  percentage  of  borneol  should 
it  contain?    What  is  the  Latin  name?    Give  description  and  specific  gravity. 

Give  the  tests  for  identity.     Describe  the  assay. 

Of  what  does  it  consist? 

In  what  preparations  is  it  used? 

Hedeoma — What  is  its  synonym?    Give  description.    Where  does  it  come  from? 

To  what  does  it  owe  its  virtues? 

What  are  its  medicinal  properties? 

Oil  of  hedeoma — What  is  tne  Latin  name?  What  is  the  synonym?  Give  descrip- 
tion, specific  gravity,  and  tests  for  identity.  What  is  its  solubility?  What  is 
the  dose?     For  what  is  it  largely  used? 

Marrubium — What  is  its  sjiionym?  What  part  of  the  plant  is  official?  Describe 
the  herb. 

What  does  it  contain? 

What  are  its  medicinal  properties? 

Oil  of  thyme — What  is  the  name  of  the  herb? 

What  percentage  of  phenols  should  be  present? 

By  what  name  is  this  oil  known  commercially? 

What  is  the  difference  between  tlie  red  oil  and  the  white  oil? 

Does  this  oil  vary  in  composition? 

Of  what  does  the  more  volatile  portion  consist?    What  is  the  less  volatile  portion? 

What  is  the  formula  in  symbols  of  tlie  latter? 

In  what  other  oil  is  this  sub.stance  found? 

Give  description  and  specific  gravity.  Describe  the  odor,  taste,  chemical  reaction, 
and  solubility. 

Give  tests  for  identity.  How  may  an  impurity  of  phenol  be  detected?  Describe 
the  a.ssay. 

For  what  ptirpo.se  is  oil  of  thyme  used? 

Salvia — Wliat  is  its  synonym?     Wliat  part  of  the  plant  is  official? 

Of  wliat  (loos  its  volatile  oil  consist? 

For  what  is  it  used? 

Scutellaria — What  is  the  name  of  the  plant  from  which  it  is  derived? 

What  is  its  synonym?     What  does  it  contain?     For  what  is  it  used? 

What  f)ffirial  preparation  is  made  of  it? 

Mention  other  plants  f)f  tlie  Labiate. 

Caraway     What  is  the  official  Latin  title?    From  what  plant  is  it  derived? 

What  does  it  contain?     What  are  its  medicinal  properties? 
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Oil  of  caraway — What  is  its  specific  gravity?     Dcscrilxj  the  odor,  taatc,  chemical 
reaction,  and  solubility.    Of  what  does  it  consist?    For  what  is  it  uaed?    Give 
the  dose. 
Fennel — What  is  the  Latin  name?     From  what  plant  is  it  derived? 

What  does  it  contain?     For  wliut  is  it  ixsed? 

Oil  of  fennel — Wliat  is  its  specific  gravity?  De.scril>e  odor,  ta.sto,  chemical  reac- 
tion, and  .solubility,  (live  tests  for  identity.  How  may  the  presence  of  other 
volatile  oils  containing  piienols  Ix;  detecteU?    Of  what  does  it  consist? 

What  official  preparation  is  made  of  it? 

Coriander — Wlience  is  it  disrived? 

How  much  volatile  oil  does  it  yield? 

How  much  fi.xed  oil  does  it  yield? 

Oil  of  coriander — Wliat  is  its  sjxicific  gravity? 

Describe  odor,  taste,  chemical  reaction,  and  solubility.    Give  the  test  for  identity. 

What  is  its  chemical  composition? 

For  wliat  is  it  used? 

Sumbul — From  what  plant  is  it  derived? 

What  is  the  synonym? 

What  does  it  contain,  and  for  what  is  it  u.sed? 

What  official  preparation  is  made  of  it ? 

Anise — From  what  plant  is  it  derived? 

Describe  the  appearance  and  characteristics. 

How  may  the  presence  of  coniiun  be  delected? 

What  does  it  contain?     For  wliat  is  it.  u.sed? 

Oil  of  anise — From  what  plants  is  it  obtained? 

Are  the.se  products  identical?     What  is  its  specific  gravity? 

Describe  odor,  taste,  cliemicjal  reaction,  and  solubility. 

What  are  the  tests  for  identity?  How  may  the  following  impurities  be  detected? 
— viz.:  Oil  of  fennel;  petroleum;  most  fixed  oils  and  oil  of  turpentine;  some 
volatile  oils  containing  phenols;  alcohol. 

Of  what  does  it  consist? 

What  is  the  chief  constituent  and  in  what  other  oils  is  the  same  substance  found? 

What  preparations  of  it  are  official  and  in  what  other  official  preparations  is  it 
an  ingredient? 

Saigon  cinnamon — -Give  the  Latin  official  name. 

What  is  the  .source  of  Saigon  cinnamon? 

How  is  it  officially  described? 

Ceylon  cinnamon — ^Give  the  Latin  official  title.     What  is  its  source? 

How  is  it  officially  described? 

To  what  does  cinnamon  bark  owe  its  virtues? 

What  other  constituents  are  present? 

Into  how  many  official  preparations  docs  Saigon  cinnamon  enter? 

In  what  one  is  it  the  sole  active  ingredient? 

Oil  of  cinnainon  Wliat  is  the  official  Latin  title?  By  what  other  English  title  is 
it  known?     What   percentage  of  ciiinamic  aldehy<li'  should  it  contain? 

Has  the  oil  from  Ceylon  cinnamon  any  advantage  over  the  ollicial  oil  of  t'tussia? 

Describe  appearance,  odor,  taste,  and  solubility.  What  are  the  specific  gravity  and 
tests  for  identity? 

How  may  the  following  impurities  be  detected? — viz.:  Lead  and  cop|x>r;  jx'tro- 
leum  and  rosin. 

Describe  the  as.say  for  cinnamic  aldehyde. 

Give  chemical  reaction,  specific  gravity,  .solubility;  percentage  of  cinnamic  alde- 
hyde and  eu^anol  and  congealing  point  of  oil  of  Ceylon  <Mnnamon. 

In  what  respect  do;»s  tli'^  oil  of  ca.ssia  differ  from  oil  of  Ceylon  cinnamon? 

Of  what  does  oil  of  cinnamon  consist? 

When  .slightly  oxidized  wliat  is  produced? 

Upon  further  oxidation  what  is  produced? 

Why  is  cinnamon  water  made  from  Ceylon  cinnamon  cloudy? 

What  official  preparations  are  made  from  if? 

Cinnamic  aldeliy<ie     What  is  the  official    Latin   title' 

Give  chemical  formula  in  symbols  and  molrciilar  weight. 

What  is  the  synonym?     How  may  it  be  obt;iineil? 

Give  description,  odor.  t;iste,  s|)e(ifif  g^a^■ity,  solubility,  and  tests  for  identity. 

How  may  an  impinity  of  chlorinated  |)ro(lucls  be  detected?     Descril»e  the  assaj. 
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For  what  is  it  used?    Has  it  any  advantage  over  oil  of  Cassia?    What  is  the  dose? 

Cloves — What  is  the  Latin  name?     What  are  cloves? 

What  two  crystallizable  principles  do  they  contain? 

What  other  constituents  do  they  contain? 

For  what  is  it  used?     In  which  official  preparation  does  it  enter? 

Oil  of  cloves — What  percentage  of  eugenol  should  it  contain?    What  is  the  Latin 

name? 
Ciive  description,  odor,  taste,  specific  gravity,  solubility  and  tests  for  identity. 
How  may  phenol  as  an  impurity  be  detected? 
Describe  the  assay  for  eugenol. 
C)f  what  does  the  oil  of  cloves  consist? 
How  may  the.se  oils  be  separated? 

What  combination  i.s  formed  when  oil  of  cloves  is  mixed  with  a  concentrated  solu- 
tion of  potassium  hydroxide? 
What  is  the  composition  and  specific  gravity  of  light  oil  of  cloves? 
Heavy  oil  of  cloves — Give  description  and  specific  gravity. 
What  is  its  boiling-point? 

Of  wliat  does  it  consist,  and  wliat  effect  does  it  have  on  alkalies? 
Into  what  principle  may  eugenol  be  converted? 
What  is  its  u.se  and  dose? 

Eugenol — What  is  the  natural  source  and  how  is  it  separated? 
Give  description,  odor,  taste,  specific  gravity,  solubility,  and  tests  for  identity. 
How  may  phenol,  as  an  impurity,  be  detected? 
For  wliat  is  it  used?     Give  the  dose. 
Pimenta — What  is  the  Latin  official  name?     What  is  the  synonym?     How  is  it 

officially  descriljed? 
How  much  volatile  oil  does  it  contain?     What  else  does  it  contain? 
Oil  of  pimenta — What  is  the  synonym?     What  percentage  of  eugenol  should  it 

contain?     Describe  the  assay  for  eugenol.     What  is  its  specific  gravity? 
Descrilie  odor,  taste,  chemical  reaction,  and  solubility. 
Of  what  does  it  consist? 
For  what  is  it  u.sed? 
Vanilla — Whence  is  it  obtained? 
What  are  its  constituents? 
Considered  chemically,  wliat  is  vanillin? 

How  is  the  agreeable  odor  and  taste  of  vanilla  bean  developed? 
What  official  preparation  is  made  from  vanilla? 
Vanillin — Wliat  is  the  chemical  formula  in  symbols  and  chemical  name?    What  are 

the  .sources  and  how  is  it  made  artificially? 
Is  the  flavor  of  vanillin  equal  to  that  of  the  natural  vanilla  bean? 
With  what  substances  has  it  been  adulterated? 
Give  description,  odor,  taste,  chemical  reaction,  solubility,  and  tests  for  identity 

and  impurity. 
For  what  is  it  u.sed7     Give  the  dose. 
Oil  of  cajuput — From  what  is  it  obtained? 
What  ix'rcentage  of  cineol  should  it  contain? 
Descrilje  odor,  taste,  and  chemical  reaction. 
What  is  it«  composition,  and  what  is  it  termed  chemically? 
What  is  its  .solunility?     Its  specific  gravity? 
To  what  is  its  green  color  due? 

Give  tests  for  identity  and  for  the  presence  of  copper  as  an  impurity. 
I)e,scril)f'  the  as.say  for  cineol. 
For  wluit  is  it  u.sed?     Give  the  dose. 

Eucalyptus     PVom  what  tree  is  it  obtained?    How  is  it  described? 
What  arc  its  constituents? 
Vrxm  whicli  of  the.se  do  the  virtues  depend? 
What  are  it.s  properties? 
What  official  preparation  is  made  from  it? 
Oil  of  eucalyptus     Whence  is  it  obtained?     What  percentage  of  cineol  should  it 

coiil.iin?     Wliat   is  another  name  for  cineol?     IVscril)e  the  assay  for  cineol. 
Give  tests  for  identity  and  impurity.     What  is  its  s]M'cific  gravity? 
Desrril)e  odftr,  taste,  chemical  reaction,  and  .solul)ility. 
Of  wliat  does  it  consist? 
Eucalyptol-   (Jive  chemical  formula  in  symbolfl.-and  synonyms? 
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What  is  it  chemically  and  from  what  source  is  it  obtained? 

At  what  temperature  does  it  congeal  or  form  crystuLs'.' 

Give  description,  odor,  taste,  .six;cific  gravity,  solubihty,  tests  for  identity,  and 

tests  for  phenol  as  an  impurity. 
For  what  is  it  used?     Give  the  dose. 
Myristica — Wliat  is  it?     Wliat  is  the  common  name? 
How  is  myristica  officially  described? 
To  what  does  it  owe  its  activity? 
How  much  fixed  oil  does  it  contain? 

In  how  many  official  preparations  is  it  found?    Name  them. 
Oil  of  myristica^What  is  the  Latin  name?    What  is  the  synonym? 
Give  description,  odor,  taste,  specific  gravity,  solubility,  and  tests  for  identity. 
Of  what  does  it  consist? 

Expressed  oil  of  nutmeg? — What  is  this  usually  called? 
How  is  it  made?     What  is  its  chemical  composition? 
What  official  preparation  is  made  from  oil  of  myristica? 
Sassafras — What  is  its  source?    How  is  it  described  officially? 
What  are  its  constituents? 

For  what  is  it  used,  and  into  what  preparations  does  it  enter? 
Oil  of  sa-ssafras — Descrilje  it.     What  is  its  specific  gravity? 
Describe  odor  and  taste.     Give  tests  for  identity. 
What  action  does  nitric  acid  have  upon  it? 
Where  is  it  largely  produced,  and  wliat  is  the  yield? 
Of  what  does  it  consist? 
Safrol — What  is  the  chemical  formula  in  symbols?    What  is  it  chemically?   What 

are  its  natural  sources  and  how  is  it  obtained? 
Give  description,  odor,  specific  gravity,  solubility  and  tests  for  identity.    For  what 

is  it  used? 
Oil  of  gaultheria — What  is  the  Latin  name?    What  is  the  .synonym? 
What  is  the  official  definition? 
Of  what  does  it  con.sist? 
What  action  does  concentrated  solution  of  sodium  or  potassium  hydroxide  have 

upon  it? 
Give  description,  odor,  taste,  specific  gravity,  and  tests  for  identity. 
To  what  is  its  reddish  color  due? 

How  may  its  adulteration  with  cliloroform  or  alcohol  be  detected? 
How  may  the  presence  of  oil  of  sassafras  be  detected? 
What  official  preparation  is  made  from  it? 
Into  which  official  preparation  does  it  enter? 
For  what  is  it  used  medicinally? 

Oil  of  Betula — What  is  the  I^atin  official  title?    What  was  the  I^tin  title  in  the 
•     U.  S.  P.  1890?    What  is  tlie  .synonym?    What  is  its  source?    In  wliat  respect 

does  it  differ  from  oil  of  gaultheria? 
Methyl  salicylate — What  is  its  chemical  formula  in  symbols?    What  is  the  Latin 

official  title?    What  was  tiie  title  in  the  I'.  S.  P.  ISOO?  What  are  its  synonyms? 
What  is  its  natural  source?     How  is  it  made  synthetically? 
Give  description,  odor,  taste,  chemical  reaction,  specific  gravity,  solubility,  tests 

for  identity  and  tests  for  impurities. 
Calamus — What  is  its  synonym?     What  is  the  official  definition  and  description? 
What  are  its  constituents? 
What  are  its  projx^rtics  and  u.se? 
What  official  preparation  is  made  from  it? 
Cardamom — Give  (lie  Latin  name. 

What  is  the  official  definition?     Frow  what  country  is  it  imported? 
What  do  the  seeds  contain?    What  is  the  sjx'cific  gravity  of  the  vobtile  oil? 
How  is  it  usually  made? 
When  made  in  tliis  way,  is  it  pure? 
Of  what  two  preparations  is  it  the  principal  ingredient? 
Into  what  other  official  prejiarations  does  it  enter? 

Ginger — What  is  its  Latin  official  title?     Give  flie  oflicia!  definition  and  descrip- 
tion.   To  what  does  it  owe  its  virtues? 
How  much  volatile  oil  does  it  contain? 

What  are  the  official  preparations  of  it?    In  what  dose  is  it  administered? 
Camphor — What  is  the  Latin  name?     Give  the  chemical  formula  in  symlnils  and 

the  molecular  weight. 
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What  is  camphor? 

How  is  refined  camphor  usually  made? 

What  is  compressed  camphorV     What  is  its  specific  gravity? 

Describe  odor,  ta«te,  and  solubility. 

Give  its  identity  tests. 

What  occurs  if  camphor  is  triturated  with  menthol,  thymol,  phenol,  hydrated 
chloral,  etc.?    Give  the  test  for  the  presence  of  chlorinated  products. 

What  is  the  dose? 

What  are  the  official  preparations  of  camphor  and  in  what  ether  official  prepara- 
tions is  it  an  ingredient? 

Camphoric  acid — Give  Latin  title,  chemical  formula  in  symbols,  and  official  defi- 
nition.    How  is  it  made? 

Give  description,  odor,  chemical  reaction,  solubility,  tests  for  identity,  and  tests 
for  impurity. 

For  what  is  it  used  medicinally?     Give  the  dose. 

Monobromated  camphor — Give  Latin  name,  formula  in  symbols,  and  molecular 
weight. 

Describe  a  process  for  making  monobromated  camplior. 

Describe  odor,  taste,  chemical  reaction,  and  solubility.    Give  tests  for  identity. 

P'or  what  is  it  used  medicinally? 

What  is  the  dose? 

Bitter  almond — What  is  the  Latin  name?  What  is  the  source  of  bitter  almond? 
Give  the  official  definition  and  ilescription. 

What  is  the  result  when  it  is  triturated  witii  water?    What  does  it  contain? 

Into  wliat  is  amygdalin  decomposed  in  the  presence  of  water?  Give  the  reaction 
which  takes  place. 

For  what  is  bitter  almond  used? 

Oil  of  i>itter  almond — Give  Latin  official  name. 

What  percentage  of  benzaldehyde  should  this  oil  contain?  What  amount  of  hydro- 
cyanic acid? 

Does  this  oil  pre-exist  in  tlie  almond? 

Why  can  it  not  be  obtained  from  sweet  almond? 

How  is  it  made?  Describe  rationale  of  j)iocess.  Give  description,  odor,  taste,  re- 
action, specific  gravity,  solul)ility  and  tests  for  identity. 

How  may  tlie  following  impurities  be  detected? — viz:  Chlorinated  products; 
artificial  oils  containing  chlorinated  products. 

Describe  the  assay  for  benzaldehyde;  for  hydrocyanic  acid.  For  what  is  this  oil 
used? 

What  precaution  must  be  taken  in  its  use?    Give  tiie  dose. 

Name  tiie  official  preparations  made  from  this  oil. 

lienzaldehyde — Ciive  tiic  Latin  official  title,  the  chemical  formula  in  symbols,  the 
synonym.  ' 

What  percentage  of  pure  I)enzaldehyde  should  it  contain?    How  may  it  be  made? 

Does  this  sul)s(ance  contain  hydrocyanic  acid?  What  is  nitrobenzol?  For  what  is 
nitrobenzol  used? 

Is  it  in  any  way  identical  with  benzaldehyde? 

Give  description,  odor,  taste,  specific  gravity,  solubility,  and  test  for  identity. 

How  may  the  following  impurities  be  detected?-  viz.:  Hydrocyanic  acid;  chlorin- 
atetf  products.     Descril)e  the  assay.     For  wliat  purpose  is  iienzaldehyde  used? 

Wild  cherry     What  is  tlie  Latin  name?    Of  what  tree  is  this  the  bark? 

When  should  it  be  collected? 

what  docs  it  contain? 

Why  sliould  tiic  preparations  of  wild  cherry  Ik-  made  witlioul  licat? 

What  are  its  pro|X'r(ics? 

What  official  preparations  are  made  from  i(? 

Diluted  hvdrocyanic  acid-Whal  is  (he  Latin  name?    What  is  its  synonym? 

How  inucii  al).solute  liydrocyanic  acid  should  it  contain? 

How  is  it  made  officiiilly?    How  may  its  strength  of  1.'  per  cent,  be  tested? 

How  may  it  Ik^  identified?  Give  appearance,  odor,  taste,  and  reaction.  Should 
it  be  tasted? 

What  is  cv.'iTiogen?     Does  it  exist  r«»ady  formed  in  nature? 

Combined  with  hydrogen,  what  does  it  form? 

Combined  with  metals  and  bases,  what  are  formed? 

What  is  Schcfle's  hydrocyanic  acid? 

When  hydrocyanic  acid  is  decomposed  upon  keeping  what  substance  is  formed? 
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How  may  its  decomposition  be  prevented  <m-  lessened?    What  is  the  dose? 

What  is  the  effect  of  prescribiiii^  cyanide  of  pota-ssium  in  combination  witii  an  acid? 

White  mustard — What  is  tlie  Latin  name?  (Jive  the  olficial  definition  and  dascrip- 
tion.     What  does  it  contain? 

Under  the  infiiunce  of  myrosin  and  water,  into  what  substances  is  sinalbin  decom- 
posed? 

Is  this  volatile  oil  the  official  oil  of  mustard? 

What  are  the  other  constituents  of  white  mustard? 

Does  it  contain  starch?    P'or  what  is  it  used?    What  is  the  emetic  dose? 

Black  ?nustard — What  is  tlie  Latin  name?  tiive  the  official  definition  and  de- 
scription.    Wliat  does  it  contain? 

Under  the  influence  of  mjTosin  and  water,  into  what  is  potassium  myronate  con- 
verted? 

Does  this  action  take  place  at  ordinary  temperatures? 

What  official  preparation  is  made  from  black  mustard? 

Volatile  oil  of  mustard — What  is  the  I^atin  name?  What  percentage  of  allvl 
isothiocyanate  should  it  contain?     How  is  it  obtained? 

What  is  this  oil  chemically  considered? 

How  is  it  prepared  artificially?    Give  description  and  specific  gravity. 

Describe  odor,  taste,  and  solubility. 

Give  the  test  for  identity. 

How  may  the  following  impurities  be  detected? — viz.:  Alcohol,  chloroform,  petro- 
leum, fatty  oils,  or  more  than  traces  of  carbon  disuiphide;  phenols. 

Describe  the  assay  for  allyl  isothiocyanate. 


CHAPTER     LVI 

OFFICIAL  DRUGS  AND  PRODUCTS  CONTAINING  VOLATILE  OIL 
WITH   SOFT   RESIN 

.Pepper — (See  page  841.)  Give  the  Latin  name.  What  is  its  synonym?  Give  the 
official  definition  and  description.     What  does  it  contain? 

How  much  volatile  oil,  and  what  is  its  composition? 

What  is  its  principal  use? 

What  official  preparation  is  made  from  it? 

Piperine — fiive  the  Latin  name  and  formula  in  symbols.    What  is  piperine? 

How  is  it  prepared? 

What  effect  is  produced  upon  it  by  alkalies  in  alcoholic  solution? 

Describe  odor,  taste,  chemical  reaction,  and  .soluliility.    Give  tests  for  identity. 

What  are  its  properties,  and  upon  what  do  its  virtues  depend? 

Matico — Whence  is  it  o!)tained? 

What  do  the  leaves  contain?     What  are  its  properties? 

What  official  preparation  is  made  from  it? 

Cubeb — What  is  the  Latin  official  name? 

Give  the  official  definition  and  description. 

What  does  it  contain?     Upon  wiiat  do  its  virtues  depend? 

Is  cubebin  active?  Wliat  effect  does  strong  sulphuric  acid  have  ujx>n  cul)cbic  acid, 
cui)ebic  resin,  and  cub:>I)in? 

What  are  its  medicinal  properties? 

What  official  preparations  are  made  from  it? 

Oil  of  culieb — Wliat  is  tlie  Latin  name?    What  is  the  spivific  gravity? 

Describe  oilor,  taste,  chemical  reaction,  and  test  for  idcntiiy. 

What  are  the  constituents  of  this  oil? 

What  is  sometimes  deposited  upon  standing? 

What  are  the  medicinal  properties  of  the  oil  and  the  dose'. 

Capsicum  ^Wlint  is  its  synonym?     What  is  capsicum? 

(Jive  the  official  description. 

What  are  its  principal  constituents? 

What  are  the  projx-rties  of  caiysaicin? 

What  are  the  medicinal  projx'rties  of  capsicum? 

What  oflSicial  preparations  are  made  from  it? 
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Copaiba — What  are  its  synonyms?     What  is  copaiba? 

Where  does  it  come  from?     Wliat  are  its  constituents? 

What  is  the  composition  of  copaivic  acid? 

How  may  it  be  obtained  pure? 

Give  description  and  specific  gravity. 

Descril)e  appearance,  odor,  taste,  and  solubility.     Give  tests  for  identity. 

How  may  the  following  impurities  be  detected? — viz.:    Gurgun    balsam;  paraffin 

oils;  fixed  oils;  limit  of  resin. 
For  what  is  copaiba  used  medicinally? 
What  is  the  dose? 

Oil  of  copaiba — How  is  it  obtained?    What  is  its  sp)ecific  gravity? 
Describe  odor,  taste,  and  test  for  identity. 
Of  what  does  it  consist?     What  is  the  do.se? 
Oil  of  santal — What  is  its  synonym?     Wliat  percentage  of  alcohols,  calculated  as 

santalol,  should  it  contain?     How  is  it  obtained? 
What  is  its  specific  gravity?    Describe  appearance,  odor,  taste,  chemical  reaction, 

and  solubility. 
Give  the  tests  for  the  detection  of  the  following  impurities:    Other  varieties  of 

sandalwood  oil;  chlorinated  products. 
Describe  the  assay  for  santalol.     For  what  is  it  used  medicinally? 
What  is  its  cliemical  composition?     What  is  the  dose? 
Buchu — Whence  derived? 
Give  the  official  description. 

Wliat  are  its  constituents,  and  to  what  does  it  owe  its  valuable  properties? 
Wliat  st«aropten  does  it  contain,  and  how  is  this  acted  upon  by  ferric  chloride? 
What  are  its  medicinal  pniperties?    Name  the  official  preparation. 
Serpentaria — Wliat  is  its  synonym?     What  is  this  defined  to  be? 
Describe  the  difference  between  the  Virginia  and  Texas  serpentarias. 
What  are  its  constituents?     How  may  its  virtues  be  extracted? 
Into  what  official  preparations  does  it  enter? 

Hops — What  is  the  Latin  name?     What  are  hops?     Give  the  official  description. 
To  what  do  they  owe  their  virtues? 

Lupulin— What  is  the  Latin  name?     What  is  lupulin?     Give  the  official  descrip- 
tion. 
What  are  the  constituents  of  lupulin? 
What  change  takes  place  in  the  volatile  oil  on  exposure? 
What  is  the  bitter  principle  and  its  chemical  composition? 
What  are  the  best  solvents  for  lupulin?     Name  the  official  preparations. 
Indian  cannabis — What  is  tlie  Latin  name?    What  is  its  synonym? 
What  is  its  definition  and  description?     What  are  its  constituents?     What  is  its 

best  solvent? 
What  are  its  protjerties?     What  are  its  official  preparations? 

Valerian — CJive  the  official  definition  and  description.     What  are  its  constituents? 
What  are  gotjd  .solvents  for  its  active  principles? 
For  what  is  it  ased?     What  are  its  official  preparations? 
Viburnum  opulus — What   is  the  synonym? 
Give  the  official  definition  and  description. 
What  is  the  dose?     Name  the  official  preparation. 
Viburnum  jirunifolium — What  is  its  synonym?    What  is  its  source?    What  part  of 

tlic  j)lant  is  u.sed? 
What  are  its  constituents? 

What  is  the  best  solvent  for  its  alctive  principles? 
What  are  its  properties  and  uses?     Name  the  official  preparation. 
Oil  of  chenojx»dium — What  is  its  synonym? 
What  is  the  .source  of  oil  of  chenopodium? 
De.-scrilie  «)dor  and  ta.ste. 

Of  what  does  it  consist?     For  what  and  how  is  it  used? 
')il  of  jiinifKir  -What  is  the  official  definition? 
DescrilK?  odor,  taste,  and  chcinical  reaction. 
What  is  its  chemical  com|K)sition? 
What  are  its  medicinal  properties? 
What  are  its  official  prcparatiims? 

Havine     What  is  th(-  Latin  name?     What  is  its  definition  and  <lescription? 
What  does  if  contain?     What  is  its  lx;st  solvent? 
What  is  its  official  preparation? 
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Oil  of  savin — What  is  the  Latin  name? 

Give  the  definition,  odor,  taste,  specific  gravity,  solubility,  and  tost  for  identity. 

What  is  its  composition?     What  is  the  dose?     Shriuld  it  Ik^  dispense*!  raulioiisly? 

Arnica — What  were  the  Latin  and  Enghsh  titles  ofiicial  in  the  ['.  S.  P.  IHiMJ? 

Give  the  official  definition  and  description.     What  do  these  flowers  contain? 

What  is  the  bitter  principle?     What  are  good  solvents? 

What  is  its  official  preparation? 

Calendvila^What  is  its  synonym?     What  is  its  definition? 

What  does  it  contain?     Is  calendulin  the  active  principle? 

What  is  the  official  preparation? 

Oil  of  erigeron — What  is  the  Latin  name?     What  is  the  Synonym? 

Whence  is  it  obtained?     What  is  the  specific  gravity? 

Describe  appearance,  odor,  taste,  chemical  reaction,  solubility  and  test  for  iden- 
tity. 

Of  what  does  it  consist?    What  is  its  use,  and  how  is  it  best  administered? 

Anthemis  -What  are  its  synonyms?    What  is  its  definition  and  description? 

To  what  does  it  owe  its  virtues? 

What  is  the  name  of  the  bitter  principle? 

For  what  and  how  is  it  generally  used? 

What  is  the  color  of  the  volatile  oil? 

Matricaria — What  is  its  synonym?  Wiience  is  it  derived?  Give  the  official  de- 
scription. Mention  the  source  of  similar  flower-heads  and  wherein  they  differ 
from  the  official  variety. 

What  are  its  constituents?    What  is  the  name  of  the  bitter  principle? 

What  are  its  medicinal  properties? 

Eupatorium — What  are  its  synonyms?    What  is  its  definition  and  description? 

What  are  its  constituents?     What  ar^^  goo  J  .solvents? 

What  aro  its  medicinal  properties?     Wiiat   is  the  official  preparation? 

Grindelia — What  is  its  dsfinition  and  official  de.scription? 

What  does  it  contain?     Wiiat  is  its  best  solvent? 

What  is  its  official  preparation? 

Mezerum — What  is  its  definition  and  description? 

What  does  it  contain?     What  is  its  best  solvent? 

How  is  it  generally  used  medicinally?     Wiiat  is  the  dose? 

What  is  its  official  preparation? 

Aspidium — What  is  its  synonym?     What  is  its  definition  and  description? 

What  shoidd  be  the  color  of  the  rhizome,  internally?    What  should  be  the  color  of 

the  powdered  drug? 
What  are  its  constituents?     For  what  is  it  used? 

What  part  of  the  rhizome  is  active?     What  are  its  ofiicial  preparations? 
Cypripedium — What  is  its  synonym?    What  is  its  definition  and  description? 
What  are  its  constituents?     What  is  a  good  .solvent? 
What  is  the  dose?     What  is  the  official  preparation? 
Phytolacca— What  is  the  Latin  name?     What  is  its  synonym  and  what   was  its 

Latin  title  in  the  U.  8.   P.   1890? 
Whence  is  it  derived? 

What  are  its  constituents?     What  are  its  uses  and  dose? 
Ze.a — What  is  its  synonym?     Give  the  official  definition  and  description.     What 

constituents  are  present? 
Give  its  medicinal  u.se  and  dose. 

Stillingia — What  is  its  synonym?    Whence  is  it  derived?    What  is  the  official  de- 
scription?    What  does  it  contain? 
What  is  the  dose?     What  is  its  official  preparation? 
Pyrethrum — What  is  its  synonym?     Whence  is  it  derived?     What  is  the  official 

description? 
What  does  it  contain?    What  is  the  dose?    What  is  the  official  preparation' 
Xa'nthoxylum — What  is  its  synonym?     Whence  is  it  derived?     What  is  the  ofli- 

cial  description? 
What  are  the  distinguishing  characteristics  of  the  Northern  and  Southern  prickly 

ash? 
What  are  its  constituents,  and  to  what  does  it  owe  its  virtues? 
What  is  the  do.se?     What  is  the  official  preparation? 
Sabal  —What  is  its  synonym?    Give  the  official  definition  and  description.    What 

arc  its  constituents? 
Give  its  medicinal  u.ses  and  dose? 
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Cimicifuga — What  are  its  synonyms?    What  is  its  definition?    What  is  the  official 

description? 
What  does  it  contain?    What  is  the  dose?    What  are  the  official  preparations? 
Apocynum — ^\'ilat  is  the  synonym?    Whence  is  it  derived?    What  is  the  official 

description? 
What  does  it  contain?    What  is  a  good  solvent?    What  is  the  dose? 
Lactucarium — What  is  it?     Give  the  official  description.     What  does  it  contain? 
What  is  the  chemical  composition  of  the  bitter  resinous  principle? 
What  are  the  properties  of  lactucic  acid? 
What  are  the  properties  of  lactucopicrin? 
What  are  the  properties  of  lactucerin? 
Which  of  these  principles  is  in  the  largest  proportion? 
What  is  the  dose?     What  are  its  official  preparations? 


CHAPTER     LYII 
RESINS,  OLEORESINS,  GUM  RESINS,   AND  BALSAMS 

What  are  resins,  and  how  are  they  characterized?  (See  page  859.)  What  are  they 
chemically? 

What  are  natural  oleoresins?    What  are  gum  resins?    What  are  balsams? 

Terebinthina — What  is  its  English  title?     What  is  its  definition? 

What  does  it  contain?     Give  tiie  description,  odor,  taste,  and  chemical  reaction. 

For  what  is  it  used  in  pharmacy?     What  is  the  dose? 

Oil  of  turpentine — What  is  the  Latin  name? 

What  is  its  chemical  composition?     What  is  its  specific  gravity? 

Describe  odor,  taste  and  solubility. 

Give  the  tests  for  identity.  How  may  the  foUuwiiig  impurities  be  detected? — 
viz.:  Petroleum,  paraffin  oils  or  rosin;  kerosene  or  msin  oil;  petroleum  ben- 
zin  or  similar  hydrocarbons. 

For  what  is  it  used  medicinally? 

What  are  its  otiicial  preparations? 

Rectified  oil  of  turpentine  What  is  the  Latin  official  title?  Ilow  is  oil  of  turpen- 
tine rectified?    (!ive  the  details  of  the  process. 

Give  description,  specific  gravity  and  test  for  identity.  For  what  is  it  used  inter- 
nally?   Give  the  dose.     Name  the  official  preparation. 

Terebene — CJive  the  Latin  title.     How  is  this  sul  stance  made? 

Give  the  description,  odor,  taste, specific  giavity,  solubility,  and  tests  for  identity. 

How  may  the  following  impurities  be  detected?-  viz.:  Acids;  unaltered  oil  of 
turjxintine;  more  than    traces  of  resinous  substances. 

For  what  is  it  u.sed  medicinally?     Give  tlic  dose. 

Terpin  hydrate  <uve  the  Latin  title  and  chcmiral  formula  in  spnbols.  What  is 
tliis  substance  diemicafly?     How  may  it  bo  made? 

Give  description,  odor,  taste    chemical  reaction,  .solubility,  and  tests  for  identity. 

For  what  is  it  used  niodicinallv?     Give  the  dose. 

What  are  its  officinal  preparations?  a-  •  i    i 

Rosin     Wliat  are  its  synonyms?    Whence  oI)tained?    CJive  the  official  descni)t ion. 

Of  what  does  rosin  consist  ? 

What  change  takes  place  in  it  when  treated  witli  (iibited  alcohoL' 

What  is  its  sjiecific  gravitv? 

Describe  odor,  taste.  solu))ility.  /■' 

Give  melting  point  and  arid  number. 

For  wliat  is  it  uscfl?     What  are  its  official  preyiaralions? 

Canada  turix-ntine   ~(V\ve  Latin  official  name.     Wliat  are  its  .synonjTns? 

What  is  it?     Wliat  does  it  contain?  .  ,       • 

Describe  appearance,  odor,  taste,  solubility  and  tests  for  identity. 

For  what  punioses  is  it  u.sed?  .    .     ,     .       ,.,    ^.       ,,        a-      ^   t 

Mastic  What  is  the  Latin  name?  Whence  is  it  derived.'  Give  the  official  descrip- 
tion. .    .  , 

What  does  it  contain?     For  what  purposes  is  it  used/ 
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Asafetida — What  is  the  Latin  official  name?     WJiat  is  its  definition?     Give  tlic 

official  description. 
What  does  it  contain? 
What  does  this  volatile  oil  contain. 

What  does  the  resin  yield  by  treatment  with  potassium  hydroxide? 
What  does  it  yield  by  dry  distillation? 
What  is  the  best  solvent  for  its  valuable  principles? 
Will  water  extract  its  virtues?     How?     What  is  the  dose? 
What  are  its  official  preparations. 

Myrrh — Whence  is  it  obtained?     Give  the  official  description. 
What  does  it  contain?     What  arc  its  active  principles? 
What  is  its  best  solvent?     For  what  can  the  ^uiii  left  after  macerating  myrrh  in 

alcohol  be  used?    Mention  the  official  preparations  in  which  it  is  an  ingredient. 
What  is  the  dose?     What  is  its  official  preparation? 
Elastica — What  is  the  English  title?     What  is  the  synonym?     Give  the  official 

definition.     For  what  is  rubber  used  pharmaceutically? 
How  is  "soft  rubber"  obtained?     How  is  "hard  niblwr"  oijtained? 
Give  description,  odor,  taste,  solubility,  and  test  for  identity. 
Guaiac — What  is  the  Latin  name?    What  was  the  Latin  title  official  in  the  U.  S. 

P.  1890?     How  is  this  resin  prepared? 
Give  the  official  definition  and  description  for  this  resin.     What  should  be  the 

color  of  the  powder?    What  change  occurs  if  it  is  exposed  to  tlie  air? 
Give  the  solubility  in  alcohol,  acid  nunilwr,  and  amount  of  ash. 
What  effect  does  tincture  of  ferric  chloride  have  upon  an  alcoholic  solution? 
How  may  an  impurity  of  rosin  be  detected? 
Of  what  does  it  consist?     W^hat  are  the  best  solvents  for  guaiac? 
Why  is  a  solution  of  guaiac  colored  blue  by  o.xidizing  agents? 
What  is  the  dose?     What  are  the  official  preparations? 
Balsam  of  tolu — What  is  the  Latin  name?    Wfience  is  it  obtained? 
What  does  it  contain? 

Give  the  description,  odor,  taste,  and  solubility.    How  may  the  following  impuri- 
ties be  detected? — viz.:    Rosin;  rosin  and  copaiba;  limit  of  acidity;  limit  o/ 

saponifiable  substances. 
What  are  its  medicinal  properties?     What  are  its  official  preparations? 
Balsam  of  Peru — What  is  the  Latin  name?     Whence  is  it  olitaiiied? 
Whyit  does  it  contain? 
Describe  appearance,  odor,  taste,  chemical  reaction,  and  solubility.     Give  t€sts 

for  identity  and  specific  gravity. 
How  may  the  following  impurities  be  detected?— viz.:    Fi.xed  oils;  rosin;  turpen- 

•     tine,  storax,  fatty  oils,  etc.;  copaiba.     Describe  the  quantitative  test. 
For  what  purpo.ses  is  it  used? 

Eienzoin — ^What  is  the  Latin  name?     Whence  is  it  obtained? 

Give  the  description  and  characteristics  of  Siam  Ifenzoin.     Of  Sumatra  Benzoin. 
Give  the  solubility,  chemical  reaction  and  amoimt  of  :\,sh. 
What  does  it  contain?     What  is  its  l)est  solvent? 
What  is  the  dose?     What  are  the  official  jireparations? 
Storax — What  is  the  Latin  name?     Whence  is  it  olitained? 
What  does  it  contain?    Give  description,  odor,  taste,  solubility  and  tests  for  iden« 

tity.     Into  what  preparations  does  it  enter? 
What  are  its  medicinal  properties?     For  what  is  it  u.sotl? 
Benzoic  acid — Give  formula  in  symbols,  molecular. weight,  and  I.«ilin  name. 
Where  is  it  found,  and  how  may  it  l)e  obtained? 

How  is  it  prepared  artificially  from  urine?    What  is  the  rationale  of  tlie  process? 
How  is  this  acid  .sometimes  treated  to  disgui.se  its  odor? 
How  is  it  made  from  naplithalene?    What  is  the  rationale  of  the  process? 
How  is  it  made  from  toluene? 
Describe  appearance,  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests 

for  identity. 
How  may  the  following  impurities  be  detected? — viz.:    Readily  carlionizable  or 

ganic  matters;  more  than  traces  of  chlorine;  cinnamic  acid.     For  what  is  it 

used  medicinally?     What  is  the  dose? 
Benzosulphinide^Give  Latin  title,  the  other  English  title.  8ynon>Tns;  chemical 

formula  in  symbols  and  chemical  name.     What  is  it  chemically?     How  is  it 

made? 
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Give  description,  odor,  taste,  solubility  and  tests  for  detecting  the  following  im- 
purities: Inorganic  impurities;  carlx)hydrates;  glucose;  milk-sugar;  benzoic 
or  salicylic  acids.     For  what  is  it  used?    Give  the  dose. 

What  are  eclectic  resinoids,  and  how  are  they  usually  prepared? 

Are  they  the  active  principles  of  the  drugs  from  which  they  are  prepared? 


CHAPTER     LVIII 

FIXED  OILS,  FATS,  AND  SOAPS 

Fixed  oils  and  fats — (See  page  871.)    Whence  are  they  obtained? 

W'hat  are  their  general  properties;  solubilities,  color,  odor,  taste,  consistence,  etc.? 

What  is  their  specific  gravity? 

What  change  takes  place  upon  exposure  to  air? 

How  may  oils  which  have  become  rancid  often  be  purified? 

What  are  fixed  oils  and  fats,  chemically? 

In  most  cases,  of  what  do  they  consist? 

What  are  these  proximate  principles  sometimes  termed? 

To  what  is  the  consistence  of  fixed  oils  and  fats  due? 

Why  is  almond  oil  liquid  and  tallow  solid  at  ordinary  temperatures? 

Chemically  considered,  what  is  olein?    What  is  its  formula  in  symbols? 

How  may  it  be  obtained? 

What  are  the  physical  properties  of  olein? 

How  does  palmitic  acid  occur? 

Chemically,  what  is  palmitin? 

Stearin — Where  is  it  found,  and  how  is  it  made? 

How  may  it  be  obtained  pure?     Describe  odor,  taste,  and  chemical  reaction. 

What  is  its  melting  point? 

Of  what  does  it  consist,  and  how  has  it  been  formed  synthetically? 

Margarin — ^What  has  the  substance  long  known  under  this  name  been  shown  to 

be? 
How  has  margaric  acid  been  obtained?  a 

Stearic  acid — What  is  the  formula  in  symbols? 
Give  description,  melting  point,  and  solubility.    For  what  is  it  used? 
Palmitic  acid — What  is  the  formula  in  symbols? 
What  is  its  form?     Its  melting  point? 
Oleic  acid — What  is  the  formula  in  symbols? 
Give  description,  solubility,  odor,  and  taste. 
At  what  temperature  does  it  crystallize? 

Sweet  almond — What  is  the  Latin  name?     What  does  it  contain? 
How  does  the  fixed  oil  form  an  emulsion  by  simple  trituration  of  the  almond  with 

water?     What  is  its  official  preparation? 
Expressed  oil  of  almond — What  is  the  Latin  name? 
Whence  and  liow  is  this  oil  obtained? 
How  much  oil  does  sweet  almond  >nold? 
How,  much  oil  does  bitter  almond  yield? 
How  niay  a  colorless  oil  Ix-  obtained? 
What  is  its  specific  gravity?     Descrilie  appearance,  odor,  taste,  solubility,  an  J 

tests  for  identity.     Of  what  does  it  principally  consist? 
At  what  temperature  docs  it  congeal? 
How  may  it  be  distinguished  from  most  other  fixed  oils? 
W^hat  is  its  saponification  value? 

What  is  its  iodine  value?     How  is  this  figure  obtained? 
What  is  its  synonym?    Into  which  official  preparations  does  it  enter? 
For  what  is  it  used? 
Olive  oil — Whence  is  it  obtained? 
In  commercial  olive  oil  lx>lieved  to  l)0  \isually  pure? 
Can  its  purity  In-  ascertained  ea.sily?    What  is  its  specific  gravity? 
Describe  appearance,  odor,  taste,  solubility,  and  tests  for  identity. 
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How  may  the  following  impurities  be  detected?— viz.:    Appreriablc  fjiuirititif.H  ,,{ 

cottonseed  oil  and  most  other  seed  oils;  more  than  about  o  fxjr  cent,  of  cotton 

seed  oil;  cotton  seed  oil;  sesame  oil.    Give  its  sa{x>nification  value  and  iodine 

value. 
What  are  its  uses? 

Cotton  seed  oil — Whence  is  it  obtained,  and  where  is  it  made? 
How  much  oil  does  cotton  seed  contain?    What  is  its  sjH-cific  gravity? 
Descrilje  appearance,  odor,  taste,  solubility,  and  tests  f<»r  identity. 
At  wliat  temperature  does  it  begin  to  congeal? 
Give  its  sajxjnification  value  and  iodine  value. 
For  what  is  it  used? 

Linseed  oil — What  is  the  Latin  name?     What  is  its  synonym? 
How  is  it  prepared? 
Of  what  does  it  consist? 

To  what  does  it  owe  its  drying  property?     What  is  its  specific  gravity? 
Describe  appearance,  odor,  taste,  cliemical  reaction,  and  solubility. 
At  how  low  a  temperature  does  it  remain  liquid? 
How  may  the  following  impurities  be  detected? — viz.:    Xon^rying  oils;  mineral 

oils  and   rosin   oils;  rosin  or  rosin  oils.     Give   its  saptmification   value  and 

iodine  value. 
What  is  tiie  dose? 
Pumpkin  seed — What  is  the  Latin  official  name?    Whence  is  it  derived?    What  is 

the  official  description? 
What  are  its  constituents? 
For  what  is  it  used,  and  in  what  form? 
How  is  the.  fixed  oil  obtained? 
Castor  oil — Whence  is  it  derived? 
In  what  four  ways  has  castf)r  oil  been  obtained? 
Which  mrithod  produces  the  best  oil? 
What  principles  does  castor  oil  contain? 

To  what  is  trie  purgative  acti(m  due?    How  is  this  shown?    What  is  the  saponifi- 
cation value  and  the  iodine  value? 
What  is  the  specific  gravity? 
Descrite  appearance,  odor,  taste,  solubility,  tests  for  identity,  and  test   for  the 

absence  of  foreign  oils. 
What  is  the  dose? 

Croton  oil — What  is  the  Latin  official  name?    Whence  is  it  derived? 
How  is  it  prepared?     What  is  the  specific  gravity? 
Describe  appearance,  odor,  taste,  chemical  reaction,  solubility,  tests  for  identity, 

and  the  absence  of  other  non-drying  oils. 
What  is  its  saponification  value  and  iodine  value? 
What  effect  does  it  produce  when  applied  to  the  skin? 
Have  the  active  principles  been  isolated? 
What  acids  have  been  detected  as  having  been  formed  by  the  decomposition  of 

the  fatty  substances  present? 
What  is  tlie  chemical  composition  of  crotonol? 
What  is  the  dose? 

Oil  of  theobroma — What  is  the  Latin  name?    Wliat  is  its  .sjTionym? 
Whence  is  it  derived?    How  is  it  made?    What  is  the  yield  of  oil? 
Describe  appearance,  odor,  taste,  and  chemical  reaction.     What  are  its  melting 

point,  solubility,  and  sjjecific  gravity? 
Give  the  test  for  identity.     How  may  the  following  impurities  be  detected? — via. 

Wax,  stearin,  tallow,  etc.    CJive  the  saponification  value  and  iodine  value. 
What  are  its  (•hemical  constituents? 
For  what  is  it  used? 

Lycopodium — What  is  lycopodium?    Give  the  official  description. 
What  does  it  contain?     What  are  its  uses? 
Oleic  acid — What  is  the  Latin  name? 
Give  the  formula  in  symbols  and  molecular  weight. 
How  is  it  obtained? 

What  is  "red  oil"?    What  is  the  specific  gravity? 
Describe  apjiearance,  odor,  taste,  chemical  reaction,  and  solubility.     Give  testa 

for  identify. 
How  may  the  following  impurities  l)e  detected? — viz.:    Fixed  oils;   notable  i|uan- 

tities  of  palmitic  or  stearic  acid? 
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What  are  its  uses?     Why  is  it  especially  useful? 

Stearic  acid — Give  the  Latin  title,  chemical  formula  in  syml)ols,  and  molecular 
weight. 

From  what  source  is  it  obtained?    For  what  is  it  used  officially? 

Give  the  description,  odor,  taste,  solubility,  and  tests  for  identity  and  impurity. 

Glycerin — By  what  other  English  name  is  it  known?  What  is  its  percentage  of 
absolute  glycerin. 

What  is  the  chemical  composition  of  absolute  glycerin? 

How  is  glycerin  obtained? 

Explain  the  reaction  which  takes  place  in  making  lead  plaster. 

What  is  Tilgiunan's  process  for  making  it? 

Explain  the  reaction  which  takes  place  in  making  glycerin  by  this  process  from 
stearin. 

Chemically,  to  wliat  class  docs  glycerin  l)clong,  and  what  is  it  sometimes  called? 

What  is  its  atomicity? 

Describe  apjjearance,  odor,  taste,  chemical  reaction,  and  solubility.  What  is  the 
specific  gravity?    Give  tests  for  identity. 

How  may  the  following  impurities  be  detected? — viz.:  Mineral  impurities;  sugars; 
readily  carbonizable  impurities;  butyric  acid;  sulphuric  acid;  oxalic  acid; 
calcivun  salts;  chlorides;  acrolein;  heavy  metals;  arsenic. 

What  are  its  ases? 

Spirit  of  glyceryl  trinitrate — What  is  the  Latin  official  title?  By  what  other  Eng- 
lish title  is  it  known?  How  is  it  made?  For  what  is  it  used?  What  are  its 
synonyms? 

What  is  the  percentage  strength  of  the  official  s(jlution?  For  what  is  it  used  medic- 
inally?    Give  the  dose. 

Soap — What  is  tlie  Latin  name?     What  is  its  synonym? 

What  is  its  definition? 

How  is  it  made?     What  is  grain  soap? 

How  may  it  be  purified? 

How  is  toilet  soap  made? 

What  is  the  difference  between  hard  soaps  and  soft  soaps? 

What  change  takes  place  when  fats  and  f)ils  luuU^rgo  saponification? 

What  is  the  difference  between  soluble  and  insoluble-soaps? 

What  are  tlie  two  official  solul^Ie  soaps? 

What  in.soluble  .soaps  are  emi)l()yed  in  pharmacy? 

Describe  its  appearance,  odor,  tasle,  cliemical  reaction,  and  solul)ility. 

How  may  the  following  im])urities  b(^  detected? — viz.:  An  undue  amount  of  water; 
animal  fat;  metallic  impurities;  sodium  carbonate;  silica  and  other  accidental 
impurities;  limit  of  alkalinity. 

What  are  its  medicinal  proixuties? 

What  are  its  uses?     What  are  its  official  preparations? 

Soft  soap — What  is  the  Latin  official  name?  What  was  its  name  in  the  U.  S.  P. 
ISSO  in  Latin?— in  English? 

How  is  it  made  officially? 

How  may  a  soft  soaj),  green  in  color,  be  made? 

Describe  its  appearance,  odor,  taste,  chemical  reaction,  and  solubility. 

How  may  tiie  following  impiu-ities  be  detected?--  viz.:    Limit  of  free  alkali? 

For  what  is  it  u.sed?     What  is  its  official  preparation? 

Liquid  petrolatum — Give  the  Latin  official  title. 

What  is  it  chemically  and  how  obtained? 

Give  description,  odor,  taste,  s|x'cific  gravity,  soluliility,  and  test  for  identity. 

How  may  acid  impurities  be  detected? 

What  are  some  of  its  .synonyms?  How  is  it  used  medicinally  :ind  in  what  official 
preparations? 

Petrolatum  What  is  |M'lrol:itiim?  What  were  the  Latin  and  English  titles  of 
the  twf>  kinds  of  iK'trolatum  in  the  V.  S.  P.  IS(M),  wliich  this  replaces? 

What  is  its  synonym? 

How  is  it  prepared? 

Ciive  description,  odor,  taste,  cheiiiicnl  rcictioii,  ;m(l  sohil)ility.  Give  tests  for 
identity. 

How  may  the  following  impurities  lie  detected?-  viz.:  Fixed  oils  or  fats  of  vege- 
table or  anim.'il  origin,  or  rosin. 

What  is  its  use?     By  what  names  is  it  known  commercially? 

White  petrolatum — What  is  the  Latin  title? 
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Give  the  official  description.     In  what  (jflicial  preparations  is  it   used? 

What  is  paraffin?     How  is  it  obtained?     W'iiat   is  its  sfx'cific  gravity? 

Describe  appearance,  odor,  taste,  clieniical  reaction,  and  solubility,  (jivethe  tests 
for  identity.    IIow  may  an  impurity  of  stearic  acid  be  detected? 

Can  it  be  mixed  readily  with  wax,  resin,  stearin,  etc.? 

Does  it  make  a  smooth  mixture? 

Petroleum  benzin — Give  the  Latin  name,  and  synonym.  Wiiat  is  petroleum  l)en- 
zin? 

What  is  its  specific  gravity? 

Describe  odor,  taste,  chemical  reaction,  and  solubility.    Give  tests  for  identity. 

Give  the  test  for  the  difference  from  and  absence  of  benzene. 

For  what  is  it  used? 

Is  it  identical  with  benzene? 

Purified  petroleum  benzin — Describe  the  process  by  which  this  substance  is  puri- 
fied. Give  odor,  test  for  identity  and  tests  for  the  following  impurities: 
heavy  hydrocarbons;  pyrogenous  products  and  sulphur  compounds.  For 
what  is  it  used? 


CHAPTERLIX 

DRUGS  CONTAINING  GLUCOSIDES  OR  NEUTRAL  PRINCIPLES, 
WITH  THEIR  PREPARATIONS 

What  are  glucosides?     (See  page  889.) 

If  salicin  is  boiled  with  sulpliuric  acid,  what  tloes  it  yield? 

Explain  the  reaction  whicli  talves  place. 

How  may  glucosides  be  split  into  glucose  and  the  derived  product? 

How  do  these  principles  act? 

How  are  glucosides  usually  found? 

Gentian — What  is  tlie  Latin  name?     Whence  is  it  deriveil? 

How  is  it  officially  described? 

What  does  gentian  contain? 

Into  what  docs  the  glucoside  gentiopicrin  split  wiien  heated  with  dilute  acids? 

What  effect  is  produced  by  ferric  salts  upon  preparations  of  gentian? 

To  wliat  is  this  reaction  due? 

If  treated  with  ferric  hydroxide,  will  the  preparation  still  become  discolored? 

What  are  tiie  medicinal  properties  of  gentian? 

Give  the  dose.     Wliat  preparations  of  it  are  official? 

Calumba — What  was  its  synonym? 

Whence  is  it  derived?  (Jive  the  official  description.  '1\)  what  does  it  owe  its 
virtues? 

What  other  constituents  are  present? 

For  what  is  it  used?     What  are  the  official  preparations? 

Quassia — What  is  its  synonym?  Give  the  official  definition  and  description.  What 
are  the  differences  lietween  the  Jamaica  and  Surinam  (|uassia? 

What  are  its  constituents? 

To  wiiat  does  it  owe  its  bitterness? 

What  is  the  formula  in  syinl)ols  of  quassin? 

What  are  its  properties?     What  are  tiie  official  preparations? 

Chirata — Wiience  is  it  derived?    (Jive  the  official  description. 

What  principles  does  it  contain?     Give  their  formulas  in  symbols. 

What  are  its  usrs?     Wliat  is  the  official  preparation"' 

Salicin  -Wliat  is  the  Latin  name?  Give  formula  in  symbols  and  molecular  weight. 
What  is  salicin? 

How  is  it  made?  Describe  appearance,  odor,  taste,  chemical  n-action,  and  solu- 
bility. 

Give  tests  for  identity.     IIow  may  the  absence  of  alkaloi<ls  l>e  determined? 

For  what  is  it  used  medicinally? 

What  is  the  dose? 

Taraxacum — What  is  its  synonym?    Whence  is  it  derived? 

When  should  it  be  gathered?  Give  the  official  description  Whu  .m'  its  cor- 
stituents? 
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To  what  does  it  owe  its  bitterness?    For  what  is  it  used  medicinally?    Give  the  doee. 

What  are  the  official  preparations? 

Lappa — What  is  its  synonym?     Whence  is  it  derived?-  Describe  this  root. 

What  does  it  contain?     What  are  its  properties? 

Mention  the  official  preparation. 

Scilla — What  is  its  definition?  Give  the  official  description.  What  principles  does 
squill  contain? 

What  liquids  are  suitable  for  extracting  its  active  principles?  What  are  its 
properties? 

What  are  the  official  preparations? 

Digitalis — What  is  its  synonym?  What  is  its  definition?  Give  the  official  descrip- 
tion. 

What  is  digitalin? 

Into  what  is  digitoxin  converted  by  the  action  of  diluted  acids  and  heat? 

What  are  its  medicinal,  properties?  Give  the  dose.  What  are  its  official  prepara- 
tions? 

What  does  it  contain?    What  is  a  good  solvent?    What  is  the  dose? 

Gonvallaria — What  is  the  synonym?     Give  the  official  definition  and  description. 

What  principles  does  this  drug  contain?    P'or  what  is  it  used  medicinally? 

Give  the  dose.     What  preparation  is  official? 

Strophanthus — Give  the  official  definition  and  description.  What  effect  does 
concentrated  sulphuric  acid  liave  upon  the  crushed  or  cut  seeds? 

What  principles  does  it  contain?    For  what  is  it  used  medicinally? 

Give  tiie  dose.     Wliat  preparation  is  official? 

Strophanthin — Give  Latin  title  and  official  definition.     How  may  it  be  prepared? 

Give  description,  taste,  chemical  reaction,  solubility,  and  tests  for  identity. 

What  is  the  dose  and  medicinal  use? 

Cusso — Wliat  is  the  synonym?    Wliat  is  its  definition  and  description? 

What  does  it  contain?    For  what  is  it  used?    What  is  its  official  preparation? 

Santonica — What  is  its  synonym?     What  is  its  definition  and  description? 

How  much  santonin  does  it  contain?    What  else  is  in  it?    What  is  tlie  dose? 

Santonin  What  is  the  Latin  name?  Give  formula  in  symbols  and  molecular 
weight.     What  is  .santonin? 

How  may  it  be  made?     Does  it  combine  with  alkalies? 

What  action  do  acids  have  upon  these  solutions? 

Wliy  should  not  the  soluble  compoimds  of  santonin  be  u.sed  in  medicine? 

(Vive  the  description,  odor,  taste,  chemical  reaction,  solubility,  and  tests  for  iden- 
tity. 

How  may  the  following  impurities  be  detected? — viz.:  Sugar  and  other  readily 
carbonizable  organic  impurities;  alkaloids. 

For  what  is  it  u.sed  medicinally?    What  is  the  dose? 

Ergot — What  is  the  Latin  name?  What  are  its  synonyms?  What  is  its  definition 
and  official  description? 

What  precautions  should  be  taken  in  storing  it?  How  long  may  it  be  kept,  be- 
fore becoming  unfit  for  use? 

What  are  the  constituents  of  ergot? 

To  which  of  these  principles  does  it  owe  its  activity? 

What  is  a  goo*!  .solvent?     For  what  is  it  used? 

What  is  the  dose  of  ergot?     Of  sclerotic  acid? 

What  are  its  official  preparations? 

Cotton  root  bark  Give  the  official  Latin  title.  What  was  the  Latin  title  in  the 
V.  S.  P.  ISOn?     Give  the  ofTicial  definition  and  description. 

What  are  its  constituents?    Wliat  is  its  ineihcinal  use  and  the  tlosc? 

Qiiill.MJa     Wh;it  is  its  .synonym?    Whence  is  it  derived? 

Give  a  description  of  this  drug. 

Wliere  does  it  come  from?     What  glucoside  <loes  it  contain? 

Into  what  does  this  s|)lit  ujxin  lieating  with  dilute  acid? 

What  are  the  prop«'rtios  f)f  sai)f)nin? 

What  else  does  it  contain'     Wlial  are  its  uses? 

Give  the  dose.      Xanie  the  official  preparations. 

Sarsap.irilla     Whence  is  it  derived?     How  is  it  officially  described? 

What  glucf)side  does  it  contain? 

Into  what  does  this  glucoside  split  when  boiled  with  dilute  acids? 

What  are  its  other  constituents? 

What  are  good  solvents?     What  are  its  properties? 
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What  are  its  official  preparations? 

Senega — Whence  is  it  derived?     How  is  it  officially  described? 

What  does  it  cor^tain?     What  are  good  solvents? 

Why  are  preparations  of  senega  apt  to  gelatinize? 

How  may  this  be  obviated? 

What  are  its  properties?     In  wliat  preparation  is  it  used? 

What  are  its  official  preparations? 

Senna— Whence  is  it  derived?  What  is  the  difference  between  Alexandria  and 
India  senna?    What  does  it  contain? 

Upon  what  principles  does  its  cathartic  action  chiefly  depend? 

What  was  formerly  believed  to  be  the  cliief  purgative  principle? 

Under  the  influence  of  dilute  acids  and  heat,  into  what  does  cathartic  acid  split? 

Are  the  purgative  principles  soluble  in  strong  alcohol? 

Wliat  portions  are  soluble? 

What  advantage  is  taken  of  this  fact  in  the  official  fluidextract? 

What  are  good  solvents  for  the  purgative  principles? 

What  is  the  dose  of  senna  given  in  infusion? 

What  are  its  official  preparations? 

Tamarind — What  is  the  Latin  name?  What  is  tamarind?  How  is  it  officially 
described? 

What  is  its  medicinal  property? 

In  what  official  preparation  is  it  used? 

Where  does  the  copper  which  is  sometimes  present  come  from? 

Cassia  fistula — What  is  its  synonym?     Give  its  official  definition  and  description. 

How  much  pulp  does  cassia  fistula  yield? 

What  does  it  contain?     In  what  preparation  is  it  used? 

What  is  its  medicinal  property? 

Fig — What  is  tiie  Latin  official  name?    What  is  its  definition  and  description? 

What  do  figs  contain?     Whj^t  are  their  properties? 

Into  what  official  preparation  do  they  enter? 

Prune — What  is  the  Latin  official  name?  Give  the  official  definition  and  descrip- 
tion.    What  does  it  contain? 

What  is  its  property?     In  what  preparation  is  it  used? 

Rhubarb — What  is  the  Latin  official  name?  Whence  is  it  derived?  How  is  it 
officially  described? 

What  effect  do  alkalies  have  upon  powdered  rhubarb? 

Name  the  principles  which  are  present  in  rhubarb.     Which  of  these  are  resins? 

To  what  are  the  astringent  properties  of  rhubarb  due? 

What  other  ingredient  is  present? 

Upon  what  do  the  medicinal  properties  of  rhubarb  depend?    What  is  the  dose? 

What  are  the  official  preparations? 

Chrysarobin — What  is  the  Latin  name?     What  is  chrysarobin? 

Give  the  description,  odor,  taste,  specific  gravity,  solubilities  and  tests  for  iden- 
tity.    What  are  the  objections  to  its  use? 

What. are  its  properties  and  uses?    What  is  its  official  preparation? 

Gamboge — What  is  the  Latin  name?  Whence  is  it  obtained?  How  is  it  officially 
described? 

What  does  it  contain? 

What  effect  have  alkaline  solutions  upon  the  resin?    What  is  its  medicinal  action? 

In  which  official  preparation  is  it  an  ingredient? 

What  is  the  dose? 

Jalap — Whence  is  it  derived? 

What  percentage  of  total  resin  should  be  present?  How  much  of  this  should  be 
soluble  in  ether? 

How  is  it  officially  described? 

What  glucoside  does  it  contain?     What  other  constituents? 

ITpon  what  does  the  value  of  jalap  depend? 

How  may  its  efficiency  be  tested?  Descrilie  the  details  of  this*  a.««wiy.  For  what  is 
it  used  medicinally?     What  is  the  dose? 

What  are  the  official  j)re]>arations? 

Scammony — What  is  the  Latin  name?  What  is  scnnunony^  How  is  it  officially 
described?    What  jiercentago  of  scammony  sliould  1)0  soluble  in  ether? 

What  re.sin  does  it  contain,  and  liow  much? 

With  what  other  principle  is  this  identical?     For  wliat  is  it  used  medicinally? 
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What  is  the  dose? 

What  is  its  official  preparation? 

Podophyllum — What  are  its  synonyms?    Whence  is  it  derived?    How  is  it  officially 

described? 
What  does  it  contain?    What  is  a  good  solvent?    Wliat  is  the  use  and  dose? 
What  are  the  official  preparations? 
Leptandra — What  is  its  synonym?     Whence  is  it  derived?     How  is  it  officially 

described? 
What  does  it  contain?    What  is  the  active  principle? 
Is  this  identical  with  the  eclectic  prepaiation  leptandrin? 
What  are  the  projierties  of  true  leptandrin? 
For  what  is  leptandra  used  medicmally?    What  is  the  dose?    What  are  the  official 

preparations? 
Rhamnus  Purshiana — What  is  the  English  title? 
Give  the  official  description,  and  definition. 

Why  should  this  bark  be  at  least  one  year  old  before  being  used? 
For  what  is  it  used  medicinally?     Give  the  dose. 
What  are  the  official  preparations? 
What  are  the  constituents? 

Frangula — What  is  the  synonym?     Give  the  official  description  and  definition. 
Whence  is  it  derived? 

What  two  glucosides  does  it  contain?     What  other  constituents? 
What  are  its  properties  when  fresli?  and  when  old? 
Wliat  is  tlie  dose?     What  is  the  official  preparation? 
Euonynnis — What  is  its  synonym?     Whence  is  it  derived?     How  is  it  officially 

described? 
What  does  it  contain?    What  is  the  dose?    What  is  its  official  preparation? 
Aloes — Name  the  two  varieties  of  aloes,  wliich  were  official  in  the  U.  S.  P.  1890 

but  now  included  under  this  title.    What  is  aloes?    Give  the  several  sources. 
What  does  aloes  contain? 

What  variety  of  ahjin  is  present  in  Socotrine  aloes? 
How  may  tiiis  \)e  distinguished  from  barbaloin  and  from  nataloin? 
What  otlier  principle  is  present  in  aloes  and  aloin?     Name  other  cathartic  drugs 

containing  tiiis  principle.    How  do  they  produce  tliis  cathartic  action? 
Give  official  description,  odor,  taste,  and  tests  for  identity.    How  may  the  presence 

of  gum,  dextrin,  and  inorganic  impurities  be  detected? 
What  is  the  dose?     Wliat  are  the  official  preparations? 
Purified  aloes — What  is  the  Latin  name?     How  is  it  prepared? 
What  impurities  are  removed  by  this  process? 
What  are  the  official  preparations? 
Aloin — Whence  is  it  derived?     How  is  it  prepared? 
Give  the  official  description,  odor,  taste,  chemical  reaction,  solubility,  and  tests 

for  identity. 
What  are  its  medicinal  properties? 
Colocynth — What  is  its  synonym?     What  is  its  definition?     How  is  it  officially 

descril)ed?     Wliat  glucosides  does  it  contain? 
Into  what  does  tliis  glucoside  split  under  the  action  of  diluted  acids? 
Are  the  seeds  valual)le?    Wliat  is  the  dose?    Wliat  arc  tlic  official  preparations? 
Elaterin — Give  Latin  name,  symbol,  and  atomic  weight.     What   is  elaterin? 
How  may  it  be  prepared?    What  is  elaterium,  and  how  is  it  obtained? 
What  is  the  jnold  of  elatrrium  from  the  cucumber? 
How  is  commercial  elateriuni  usually  made?     Describe  appearance,  odor,  taste, 

chemical  reaction,  and  .solubility. 
Give  tests  for  identity.     How  may  the  absence  of  alkaloids  be  determined? 
For  what  is  it  u.sed  medicinally?    What  is  the  dose? 
What  is  the  official  preparation? 
Nut  gall— What  is  the  I^atin  name?    What  are  nutgalls?     How  are  they  officially 

descril>ed? 
What  do  they  contain?     What  is  the  dose?     What  are  its  official  preparations? 
Tannic  acid     What    is  the   Latin  official  name?     Give  formula  in  symbols  and 

molecular  weight.     What  are  the  synonyms?    How  may  it  lie  prepared? 
Describe  rationale  of  process. 
DescrilK"  apix-arance,  odor,  taste,   chemical   reaction,  and  solubility,     flive  testa 

for  identity.     How  may  the  following  impurities  Ik;  detected? — viz.:   Gum  or 

dextrin;  resinous  substances. 
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What  is  the  dose?    What  form  of  Uquid  preparation  is  vahiable?     What  are  its 

official  preparations? 
Gallic  acid — What  is  the  Latin  official  name?    Give  fornnda  in  symbols  and  molec- 
ular weight.     What  was  the  formerly  official  prcjccss  fcjr  preparing  it? 
Describe  appearance,  odor,  taste,  cheniical  reaetKjn,  and  solubility.    Give  tests  for 

identity.     How  may  the  absence  of  tannic  acid  be  determined? 
What  is  the  dose? 
Pyrogallol — Give  the  cliemical  formida  in  symbols,  and  synonym.     What  is  this 

substance  chemically?     How  may  it  Ix;  obtained? 
Give  the  official  description,  odor,  taste,  chemical  reaction,  solubility,  and  tests 

for  identity. 
What  is  its  use  in  medicine?     What  is  its  use  in  the  arts? 

Gambir — What  drug  of  the  U.  S.  P.  1890  does  this  replace?    What  is  its  synon>'m? 
What  is  the  official  definition?     Give  tiic  official  description.     Why  was  the  similar 

U.  S.  P.  1890,  drug  replaced  liy  ganibir? 
What  peculiar  tannin  is  present?    Give  its  characteristics.    What  other  principles 

are  present? 
Why  do  its  liquid  preparations  frequently  gelatinize?    What  is  the  dose? 
What  are  its  official  preparations? 
Kino — What  is  it?     Describe  its  appearance  and  characteristics.     What  does  it 

contain? 
WHiy  do  its  liiiuid  preparations  frequently  gelatinize?    Wiiat  is  its  motlicinal  u.se? 
Wliat  is  the  dose? 
What  is  its  official  preparation? 
Htematoxylon — What  is  its  synonym?    Whence  is  it  derived?    How  is  it  officially 

described? 
What  does  it  contain? 

What  effect  do  allcalies  have  upon  hematoxylin? 
What  are  its  medicinal  properties?     What  is  the  dose? 
What  is  its  official  preparation? 

Krameria — What  is  its  synonym?    Wiience  is  it  derived? 
Describe  the  difference  between  the  several  official  varieties  of  krameria. 
What  does  it  contain?     Wliat  is  the  dose? 
What  are  its  official  preparations? 

White  oak — -Wlict  is  the  Latin  title?    Give  the  official  definition  and  description. 
What  does  it  contain?     Wliat  is  its  chief  use? 

For  what  is  it  used  medicinally?    Give  the  dose.     Name  the  official  preparation. 
Red  rose — What  is  the  Latin  official  name?    W^hence  is  it  derived?    What  is  the 

official  description? 
What  does  it  contain? 

What  effect  does  sulphuric  acid  have  upon  the  coloring  matter? 
For  what  is  the  infusion  used? 

What  are  its  medicinal  proiwrtics?     What  are  its  official  preparations? 
Oil  of  ro.se — Whence  is  it  obtained? 

What  effect  does  cold  have  upon  it?     What  is  its  principal  u.se? 
What  range  shoukl  its  saponification  value  have? 

Give  the  description,  odor,  taste,  specific  gravity,  solubility,  and  tests  for  identity. 
Desci-'be  the  as.say. 

Rh'is  glabra— Whence  is  it  derived?    How  is  it  officially  de.scrilx;d? 
RuDas — What  is  its  syaonym?     Whence  is  it  derived?     How  is  it  officially  de- 
scribed? 
To  what  does  it  owe  its  virtues?     What  is  the  dose? 
What  are  its  official  preparations? 
Geranium — Wiiat  is  its  synonym?    How  is  it  defined  and  how  descril)ed?    What 

does  it  contain? 
Wiiat  is  its  medicinal  use? 

What  is  the  dose?     Wiiat  are  its  official  preparations? 

Hamamelis    bark —What    is   its   synonym?     What    is    its  Latin   title?    What    is 
hamamelis    bark?      How    is    it  officially   described?     For    what    is    it    used 
medicinally? 
What*  does  is  contain? 

Wliat  is  the  dose?     Wiiat  is  its  official  jireparation? 
Hamamelis  leaves     What  is  the  Latin  title?     What  was  tlie  Latin  title  in  the  U. 

S.  P.  1890?    What  is  its  synonym?    How  is  it  defiiuMl  ami  described? 
For  what  is  it  used  medicinally*     Give  the  official  preparation. 
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Chimaphila — What  is  its  synonym?    What  is  its  source?    How  is  it  officially  de- 
scribed?    Wliat  does  it  contain? 
What  is  the  dose?     What  is  its  official  preparation? 
Uva  ursi — Wliat  is  its  synonym?     Whence  is  it  derived? 
What  does  it  contain?    What  is  the  dose?    What  is  its  official  preparation? 
Salvia — Wlmt  is  its  syioonym?    Whence  is  it  derived? 


CHAPTEE     LX 
ALKALOIDS 

What  relation,  with  reference  to  their  activity  and  value,  do  alkaloids  hold  towards 

other  organic  compounds?     (See  page  921.) 
Wiiat  are  alkaloids,  cliemically?     Wliere  are  they  found? 

Wiiat  one  element  is  comfuon  to  all?    Wliat  is  their  action  towards  litmus  paper? 
How  are  they  affected  l)y  acids?     By  alkalies? 
Give  other  general  characteristics  and  distinctive  features. 
Name  several  reagents  which  will  precipitate  most  alkaloids. 
According  to  tlie  adopted  nomenclature,  what  is  the  last  syllable  of  the  names  of 

alkaloids?     What  of  tlie  names  of  neutral  principles? 
Opium — Wliat  is  opium?    How  and  where  is  it  obtained? 

How  much  morphine  should  opium  in  its  normal  moist  condition  yield  when  as- 
sayed by  the  official  process?     How  is  it  officially  described? 
Powdered  opium — What  is  the  Latin  name? 
Of  what  degree  of  fineness  is  powdered  opium,  and  at  what  temperature  should  it 

be  dried?     How  much  morphine  should  it  contain? 
How  may  powdered  opium  of  higher  percentage  of  morphine  be  brought  to  the 

proper  strength? 
Granulated  opium — At  what  temperature  should  it  be  dried?    What  percentage 

of  morphine  should  it  contain? 
Describe,  in  detail,  the  process  for  assaying  the  several  kinds  of  opium. 
Deodorized  opium— What  kind  of  opium  is  directed  to  be  used? 
How  is  it  prepared? 
If  opium  having  a  higher  percentage  of  morphine  is  used  in  this  process,  how  may 

the  proper  (luantity  to  l>e  used  be  ascertained? 
To  what  does  opium  owe  its  value? 

How  many  alkaloids  have  lieen  proved  to  exist  in  opium? 
Wliat  acids  are  found  combined  with  these  alkaloids? 
What  other  principles  are  also  present? 

Which  of  these  alkaloids  and  their  salts  are  official  in  the  U.  S.  Pharmacopoeia. 
Mention  the  official  preparations  made  from  opium.      From  granulated  opium. 

From  powdered  opium.     From  tincture  of  aeodorized  opium.     From  extract 

of  opium. 
Morphine — What  is  the  Latin  official  name? 
Give  formula  in  symbols  and  molecular  weight. 

Which  was  the  first  alkaloid  discovered?    When  and  by  whom  was  it  discovered? 
H\j)lain  the  objects  and  the  steps  in  the  process  for  preparing  morphine. 
Describe  appearance,  odor,  taste,  chemical  reaction,  and  solubility.    Give  tests  for 

identity. 
How  may  the  following  impurities  be  detected?- viz.:   Strychnine  or  acetanilide; 

meconic  acid  or  meconafes;  other  alkaloids;  ammonium  salt^. 
In  what  form  is  it  usually  used  in  medicine?    Divo  the  use  and  do^e. 
Morphine  acetate     What  is  the   Latin  official   name? 
Give  formula  in  synibols  and  molecular  weight. 
Why  should  free  acetic  aciil  l)e  present?     How  is  it  prepared? 
What  liapjx^nH  if  too  much  heat  is  u.sed  in  eva|K)rating  the  solution? 
Is  this  salt  a  very  iK-rmaiKMit  one?    What  change  sometimes  takes  place? 
How  may  its  solubility  Ix^  increase*!? 

T)escril)e  odor,  taste,  chemical  reaction,  ami  solubility.     Give  tests  and  dose. 
MorjJiinc    hydrochlorifle     What   is  the   Latin   title?     What  were  the  Latin  and 

English  titles  in  the  U.  S.  P.  1890? 
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Give  formula  in  symbols  and  molecular  weight.     How  may  it  be  prcfiared? 

Is  this  sah  more  stable  than  morphine  acetate? 

Describe  appearance,  odor,  taste,  chemical  reaction,  and  sc^lubiiity.  Give  testa 
and  dose. 

Morphine  sulphate — What  is  the  Latin  title? 

Give  formula  in  symbols  and  molecular  weight. 

How  is  it  prepared? 

Descrite  appearance,  odor,  taste,  chemical  reaction,  and  solubility.  Give  tests  for 
identity. 

What  is  the  dose?     What  is  the  official  preparation? 

How  strong  was  the  solution  formerly  official? 

What  is  the  strength  of  Magendie's  solution? 

Codeine — Give  the  Latin  name,  formula  in  symbols,  and  molecular  weight. 

How  may  it  be  prepared? 

Describe  appearance,  odor,  taste,  chemical  reaction,  and  solubility.  Give  tests  for 
identity. 

How  may  the  presence  of  morphine  be  detected?    For  what  is  it  used  medicinally? 

Give  the  dose. 

Codeine  phosphate — What  is  the  Latin  title?    How  may  it  be  prepared? 

Give  description,  odor,  taste,  chemical  reaction,  solubility,  tests  for  identity  and 
test  for  morphine.     What  is  the  dose? 

Codeine  sulphate — What  is  the  Latin  title?    How  may  it  be  prepared? 

Give  description,  odor,  taste,  chemical  reaction,  solubility,  tests  for  identity,  and 
tests  for  morphine. 

Apomorphine  hydrochloride — What  were  the  official  Latin  and  English  titles  in 
the  U.  S.  P.  1890?     How  is  it  prepared?     Give  rationale  of  process. 

Describe  appearance,  odor,  taste,  clicmiral  reaction,  and  solubility.  Give  tests  for 
identity  and  absence  of  impurities.     For  what  is  it  used  in  medicine? 

What  is  the  expectorant  dose?      The  emetic  dose? 

Cinchona — What  is  the  Latin  name?     Wliat  is  its  sjnonym? 

Whence  is  it  derived?  What  percentage  of  total  aniiydrous,  cincliona  alkaloids 
and  of  anhydrous,  ether  soluble  alkaloids  should  l>e  present?  How  is  it  offi- 
cially described? 

Red  chichona — What  is  the  Latin  name?    What  is  its  synonym? 

Whence  is  it  derived?  What  percentage  of  anhydrous,  cinchona  alkaloids  should 
it  contain? 

Upon  what  does  the  value  of  cinchona  bark  depend? 

How  may  the  value  be  ascertained? 

Give  the  process  of  the  V.  S.  Pharmacopoeia  for  its  assay:  first,  for  ascertaining 
the  total  anhydrous  cinchona  alkaloids;  secondly,  for  ascertaining  the  amount 
of  ether  soluble  alkaloids. 

How  many  alkaloids  have  been  discovered  in  cinchona  bark? 

Have  all  of  these  been  found  in  any  one  variety  of  bark? 

Do  they  all  exist  naturally  in  the  bark? 

Which  are  the  most  important  alkaloids? 

What  acids  are  found  in  cinciiona  bark?     What  other  principles  are  found? 

How  are  the  artificial  alkaloids  chicfiy  i)roducod? 

Why  is  it  difficult  to  preserve  the  galenical  preparations  of  cinchona? 

How  may  this  difficulty  be  in  a  measure  obviated? 

What  are  the  official  preparations? 

Quinine — Give  Latin  name,  formula  in  symbols,  and  molecular  weJKlit. 

How  is  it  usually  made? 

Give  description,  odor,  taste,  chemical  reaction,  ami  solubility,  tiive  tests  for 
identity. 

How  may  the  following  impurities  I)e  delected? — viz.:  Cinchonino  and  cinchoni- 
dine;  limit  of  readily  <arl)()iiizal>le  organic  impurities;  exce.><s  of  w»ter;  am- 
monium salts;. other  cinchona  alkaloids. 

For  what  is  it  used? 

Quinine  sulphate  What  is  the  Latin  name?  Give  formula  in  symbols  and  molec- 
ular weight. 

Give  the  process. 

How  many  quinine  sulphates  have  lx>en  obtained? 

Which  of  these  are  official  in  the  \'.  S.  Pharmacopo'ia '.' 

What  is  the  difference  in  chemical  comp<isition  l)rtween  (juinino  sulphate  {V.  S. 
I*harmacopoeia)  and  quinine  bisulphate? 
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What  is  the  difference  in  chemical  composition  between  quinine  bisulphate  and 
tlio  acid  sulpiiate'.' 

Quinine  sulpluitc — iiive  description,  odor,  taste,  chemical  reaction,  solubility,  and 
tei»t.s  for  identity. 

How  may  the  following  impurities  be  detected? — viz.:  Ammonium  sulphate  and 
inorganic  salts;  limit  of  readily  carbomzable  organic  impurities;  morphine; 
more  than  16. LS  per  cent,  of  water.  Describe  in  uetail  the  test  for  the  presence 
of  other  cinchona  alkaloids. 

What  is  the  dose'.'     How  is  it  best  given  in  the  liquid  foiin? 

Quinine  bisulphate — What  is  the  Latin  olficial  iiaine.' 

Ciive  formula  iii  symbols  and  molecular  weigiit.     How  is  it  made? 

Give  description,  odor,  taste,  chemical  icattion,  and  solubility.  Give  tests  for 
identity. 

How  may  tlie  following  impurities  be  detected? — viz.:  Limit  of  carbonizable  or- 
ganic impurities;  other  cinchona  alkaloids. 

Wliat  advantage  has  this  salt  over  the  sulphate  for  use  in  medicine? 

How  much  weaker  is  it  than  the  sulphate? 

Quinine  liydrochloride — What  is  the  Latin  name?  ^^']lat  were  the  official  Latin 
and  English  titles  in  the  U.  S.  P.  lcS90? 

Give  formula  in  symbols  and  molecular  weiglit.     How  may  it  be  made? 

Give  description,  odor,  taste,  chemical  reaction,  and  solubility.  Give  tests  for 
identity. 

How  may  the  following  impurities  be  detected? — viz.:  Limit  of  readily  carboniza- 
ble organic  impurities;  limit  of  sulphate;  other  c-inchona  alkaloids.  • 

Why  is  this  salt  preferable  to  quinine  sulphate  for  hypodermic  use? 

Quinine  hydrobromide — What  is  the  Latin  official- name?  What  were  the  official 
Latin  and  Englisli  titles  in  the  U.  S.  P.  1890? 

Give  formula  in  symbols  and  molecular  weight.     How  may  it  be  made? 

Give  description,  odor,  taste,  chemical  reaction,  and  solubility.  Give  tests  for 
identity. 

How  may  the  following  impurities  be  detected? — viz.:  Limit  of  readily  carboniza- 
ble organic  impurities;  limit  of  sulpliate;  other  cinchona  alkaloids. 

Quinine   salicylate — AVhat   is  the   official   Latin   title? 

How  may  it  be  made?  Give  description,  taste,  ciiemical  reaction,  solubility  and 
tests  for  identity. 

How  may  the  following  impurities  be  detected? — viz.:  Excessive  moisture;  other 
cinchona  alkaloids. 

What  is  its  especial  advantage  in  medicine?     Give  the  dose. 

Cinclionine  sulpliate — What  is  tlie  Latin  official  name? 

Give  formula  in  symbols  and  molecular  weigiit.     How  is  it  obtained? 

Give  description,  odor,  taste,  chemical  reaction,  and  solubility.  Give  tests  for 
identity. 

How  may  the  following  impurities  be  detected? — viz.:  Undue  amount  of  moisture; 
limit  of  quinine  or  quinidine  sulpliates.     What  is  tiie  dose? 

Cinciionidine  suli)liatc — What  is  the  I^atin  official  name?  " 

Give   formula   in  symbols  and   molecular  weigiit. 

How  is  it  oi)tained?     Which  barks  contain  most  of  it? 

Give  de.scrii)tion,  odor,  taste,  chemical  reaction,  and  .solubility.  (live  tests  for 
identity. 

How  may  the  following  impurities  ^e  detected?— ^ viz.:  Limit  of  readily  carboniia- 
l)le  organic  impurities;  undue  amount  of  moisture;  more  tlian  traces  of  (|ui- 
nine  or  (|uinidine  sul|)ha(cs;  more  tlian  small  quantities  of  cinclionine  sulpliate. 

Kor  what  is  it  u.sed  medicinally?     Give  the  do.se. 

Nux  vomica — What   is  its  definition? 

What  fM'rcentag«i  of  strychnine  should  it  contain? 

Describe  the  ajiix-arance  and  characteristics  of  nux  vomica. 

What  other  alkaloid  is  present?  \\'li!il  are  its  cliaiact(Mist ics?  What  other  sub- 
stances does  it  contain?  Why  is  an  acid  luciislrmim  used  in  extracting  nux 
vomica  for  the  extract? 

Deflcril)e,  in  detail,  the  assay  for  nux  vomica. 

What  is  the  dose?     What  are  its  oflicial  i)rcpaiMt  ions? 

Strychnine — Clive  the  Latin  name,  formula  in  syiiilols,  jind  molecular  weight. 

How  may  it  lio  prej)ared? 

Give  (lesrrii)tion,  odor,  taste,  chemical  reaction,  .solubility,  and  tests. 


ity. 
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How  may  the  following  iinpurity  f)e  dotected?— viz.:   Sugar  and  other  rr-adiiy  rar- 

boiiizablo  organic  inipuritios;  limit  of  hrucine. 
For  what  is  it  used  medicinally'.'     (iive  the  dose. 

Strychnine    nitrate— (iive    the    Latin    name,    and    chemical    forrnnla    in  .symlxjla. 
How  may  it  he  prepared? 

(Jive  de«-ription,  odor,  taste,  chemical  reaction,  .sohihility,  and  tests  for  identity. 
How  may  a  limit  of  brucine  be  (h^lermined? 

Stryqjinine  sulphate — (iive  formula  in  symbols  and  molecular  weight. 
How  is  it  prepared?     (iive  description,  taste,  chemical  reaction,  and  .solubil 
Give  the  tests  for  identity.     How  may  a  hunt  of  brucine  be  determined? 
Why  is  the  sulphate  more  useful  than  the  alkaloid?    AVhat  is  the  close? 
(ielsemium — Give  its  definition  and  description.     What  does  it  contain? 
What  is  the  best  solvent  for  its  active  principles?    What  is  the  dose? 
What  are  the  official  preparations? 
Physostigina— What  is  its  synon>Tn?     Whence  is  it  derived?     Give  the  (jfficial 

description.     What  does  it  contain? 
Describe,  in  detail,  the  assay  for  physostigina. 
What  is  the  dose?     What  are  its  official  preparations? 
What  are  the  physical  projx^rties  of  physost  Igmine? 

Physostigmine  salicylate — What  is  its  synonym?    How  may  it  be  made? 
Give  description,  taste,  chemical  reaction,  solubility  and  tests  for  identity. 
What  advantages  does  this  salt  poss -.ss  over  ths  alkaloid?     For  what  is  it  ased 

medicinally?    What  is  the  dose? 
Physostigmine  sulphate — What  is  tiie  Latin  title  and  sj'nonym?     What  are  its 

disatlvantages? 
Give  description,  odor,  taste,  chemical  reaction,  solubility  and  tests  for  identity. 
Give  the  dose. 

Pelladonna  leaves — What  is  the  definition  and  description? 
What  percentage  of  mydriatic  alkaloid  should  be  present? 
Describe  the  as.say  for  bellailonna  leaves. 
Belladonna  root — What  is  the  definition  and  description? 
What  percentage  of  mydriatic  alkaloids  should  Ije  present? 
To  what  does  helladontia  owe  its  activity? 

What  is  the  medicinal  use  and  dose?    What  are  its  official  preparations? 
Atropine — (iive  the  Latin  name,  formula  in  symlx)ls,  and  molecular  weight. 
How  may  it  be  {)repar(Hl? 
Give  description,  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests  for 

identity. 
What  is  the  do.se?     Why  is  the  sulphate  preferred? 
Atropine  sulphate — How  may  it  be  prepared?    What  is  the  official  definition  and 

description?    Give  description,  odor,  taste,  chemical   reaction,  and  .>«)lubility. 
Give  tests  for  identity.     What  is  the  dose? 
Homatropine  hydrobromide — Give  the  Latin  title  and  official  definition.     How 

inay  it  be  made? 
Give  description,  odor,  taste,  chemical  reaction,  .solubility,  and  tests  for  identity. 
How   may  the   following   impurities   be   detected? — viz.:     Most    other  alknloidk; 

atropine,  hyoscyi^mine  or  hyoscine.     For  what  is  it  used?    (iive  the  dase. 
Scopola — Give  official  definition  and  description.     What  alkaloid  does  it  contain? 
How  may  it  be  assayed?    What  are  its  uses  and  oflicial  preparation? 
Scopolamine  hydrobromide — How  is  it   defined?     ^^'hat   alkaloids  is  it  chemi«'ally 

identical  with?     I<\)r  what  is  it  us<>d  medicinally?     Give  the  dos««. 
Hyoscyanuis — What  is  its  synonym?     \\'hat   is  its  definition  anil  description. 
What  does  it  contain?    Wliat  is  the  do.se?    What  are  the  official  preparations' 
Hyoscine  liydrol)romi(le     Give  the  offi<'ial  Latin  title.     Wiiat  were  the  Latin  and 

Knglisli  titles  official  in  the  V.  S.  P.  IS'.K)?     How  is  it  defined?     How  may  it 

be  prepared? 
Give  description,  odor,  taste,  chemical  reaction,  solubility  aitd  tests  for  identity. 
How  may  the  presence  of  carf)onizal)le  impuriiies  an<l  rnorphinc  Im*  detectoti? 
For  what   is  it   used  in  medicine?     (Jive  tiie  ilosc 

Hyoscyamiiu?    hydi'obromide     (iive   the  official    !-at in    title.      How   is   if    define*!? 
(Jive  description,  odor,  taste,  chemical  reaction,  solubility,  and  tests  for  identity 

and  pm-ity 
For  what  is  if  used  in  medicine?     Give  the  ilo.se. 
Hyoscyamine  sulphate     Wliat    is  the  Latin  official   name' 
Give  formula  in  symbols  and  molecular  weigiit.     How  is  it  prepared' 
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Give  description,  odor,  taste,  chemical  reaction,  and  solubility.     Give  teste  fo* 

identity  and  purity,  and  dose. 
Stramonium — What  was  the  official  Latin  title  in  the  U.  8.  P.  1890? 
What  is  the  official  definition  and  description?    How  may  it  be  assayed? 
What  do  the  leaves  contain? 

What  is  the  dose?     What  are  the  official  preparations? 
Pilocarpus — Wliat  is  its  synonym?     Whence  is  it  derived?     What  percentage  of 

alkaloids  should  it  contain?    How  is  it  described  officially? 
Give  the  marked  dififerences  between  the  two  varieties  of  the  drug.    How  may  it 

lie  assayed? 
Wliat  does  it  contain?     Is  it  easily  powdered?    What  is  the  dose?    What  is  the 

official  preparation? 
Pilocarpine  hydrochloride — Give  the  Latin  name,  formula  in  symbols,  and  molecu- 
lar weight.     How  is  it  prepared? 
Give  description,  odor,  taste,  chemical  reaction,  and  solubility.     Give  tests,  uses 

and  dose. 
Pilocarpine  nitrate — Give  the  official  Latin  title.    How  may  it  be  made? 
Give  description,  odor,  taste,  chemical  reaction,  solubility,  and  tests  for  identity. 
For  what  is  it  used  medicinally?     Give  tlie  dose. 

Colchicuni  corm^— W'hat  were  the  Latin  and  English  titles  in  the  U.  S.  P,  1890? 
What  percentage  of  colchicine  should  it  contain?    Whence  is  it  derived?    How  is 

it  officially  described? 
Colcliicum  seed — Whence  is  it  derived?    What  percentage  of  colchicine  should  it 

contain? 
What  does  the  corm  contain  in  addition  to  colchicine?    What  do  the  seeds  contain 

besides  colchicine? 
Why  are  the  seeds  so  tough?    How  may  tliey  be  exhausted  of  their  active  principle? 
What  are  the  official  preparations? 

Colchicine — What  is  the  Latin  title?    How  may  it  be  prepared? 
Give  description,  odor,  taste,  chemical  reaction,  solubility,  and  test  for  identity. 
For  what  is  it  used  medicinally?     Give  the  do.se. 
Veratruni — What  is  the  Latin  title?    Give  the  Latin  and  English  titles  official  in 

the  IT.  S.  P.  1890? 
Wliat  are  the  synonyms?    Give  the  official  definition  and  description. 
What  does  it  contain?     To  what  was  it  formerly  supjwsed  to  owe  its  activity? 
For  what  is  it  used  medicinally? 

What  is  the  dose?     What  are  the  official  preparations? 
Veratrine — Whence  is  it  obtained,  and  how  is  it  prepared? 

What  are  its  properties  and  uses?    Describe  appearance,  odor,  taste,  chemical  re- 
action, solubility,  and  tests  for  .identity.     What  are  its  uses  in  medicine? 
What  are  its  official  preparations? 

Sanguinaria — Wliat  is  its  synonym?    What  is  its  definition  and  description? 
Wliat   docs  it   contain?     What  is  the  do.se?     What  are  its  official  preparations? 
Staphisagria — What  is  its  .synonym?     W'lience  is  it  derived? 
What  does  it  contain?    What  are  good  solvents?    For  what  is  it  used? 
Aconite — Whence  is  it  derived?    What  percentage  of  aconitine  should  be  present? 
What  is  the  official  definition  and  description?    What  does  it  contain? 
How  may  aconitic  acid  be  produced? 
What  is  the  best  menstruum  for  preparations  of  aconite? 
What  are  its  proj^erties  and  do.se? 
What  are  its  official  preparations? 

Aconitine — What  is  the  Latin  title?     How  may  it  l)o  prepared? 
Give  description,  odor,  taste,  chemical  reaction,  solubility,  and  tests  for  identity. 
Should  the  alkaloid  itself  be  tasted?    What  is  the  do.se  of  the  ofliciai  aconitine? 

What  is  amornlioiis  aconitine? 
For  what  is  it  u.sed  medicinally? 
Hydrastis — What  if*  its  synfinyni?     What   is  its  definition?     What  percentage  of 

hydrastiiie  should  it  contain?    Describe  the  rhizome.    How  may  it  be  a.s.sayed? 
What  l)esi(lf's  hydrastine  does  it  contain? 
What  difference  in  apr)earance  is  there  between  the  salts  of  hydrastine  and  those 

of  l)erberine?    What  is  its  use  and  the  dose?    What  are  its  official  prepara- 

tions? 
Hydrastine- What  is  the  Latin  title?    Row  mav  it  Ik?  prepared? 
(Jive  description,  taste,  reaction    solubility,  and  tests  for  identity. 
What  is  its  medicinal  use  and  dose? 
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Hydrastinine  hydrochloride — What  is  the  Latin  title?  What  is  the  official  defini- 
tion?    IIow  is  this  artificial  alkaloid  prepared? 

Give  description,  odor,  taste,  chemical  reaction,  solubility,  and  tests  for  identity. 

For  what  is  it  used  medicinally?     Give  the  ilose. 

Berberis — What  is  its  synonym?    Give  official  definition  and  description. 

What  does  it  contain?    For  what  is  it  used?    Give  the  dose. 

What  preparation  is  official? 

Pomegranate — What  is  the  Latin  official  name?  Whence  is  it  derived?  Describe 
the  stem  bark;  the  root  bark. 

What  does  it  contain?    Which  of  the  alkaloids  is  solid  and  crystallizable? 

Which  of  the  alkaloids  are  liquid?  For  what  is  it  u.sed  in  medicine?  What  is  the 
dose? 

Pelletierine  tannate — What  is  the  Latin  title?    What  is  this  described  as  being? 

How  may  it  be  prepared? 

Give  description,  odor,  taste,  chemical  reaction,  solubility,  and  tests  for  identity. 

For  what  is  it  used  medicinally?     Give  the  dose. 

Pareira — ^What  is  its  synonym?  Whence  is  it  derived?  How  is  it  officially  de- 
scribed? 

What  does  it  contain? 

With  what  is  this  alkaloid  identical? 

What  is  the  dose?     What  is  its  official  preparation? 

Ipecac — Whence  is  it  derived?     What  jwrcentage  of  alkajoid  should  it  contain? 

Describe  Rio  ipecac;  Carthagena  ipecac.  How  is  it  assayed?  What  does  it  con- 
tain? 

What  is  its  use  and  the  dose?    What  are  its  official  preparations? 

How  may  the  apothegmatic  matter  which  is  dissolved  by  hydro-alcoholic  liquids 
be  separated? 

Coca — What  is  its  synonym?  Whence  is  it  derived?  What  percentage  of  ether- 
soluble  alkaloids  should  it  contain?     Describe  Huanuco  coca;  Truxillo  coca? 

How  may  it  be  assayed? 

What  does  it  contain? 

What  is  the  dose?     Wliat  are  its  uses? 

Cocaine — What  is  the  Latin  title?    How  may  it  lie  prepared? 

Give  description,  odor,  taste,  solubility  and  tests  for  identity.  For  what  is  the 
alkaloidal  cocaine  preferred?    What  is  its  medicinal  use?    (iive  the  dose. 

Cocaine  hydrochloride — What  is  the  Latin  title?    How  may  it  l^e  prepared? 

Give  description,  odor,  taste,  reaction,  solubility,  and  tests  for  identity  and  pur- 
ity.    For  what  is  it  used  medicinally?    Give  the  do.se. 

Guarana — What  is  it,  and  whence  is  it  derived?  What  |x>rcentagc  of  alkaloid 
should  it  contain?     How  is  it  officially  descrilied?    How  may  it  Ix;  assayed? 

What  does  it  contain? 

What  is  its  use  and  the  dose? 

What  is  its  official  preparation? 

Caffeine — ^What  is  the  Latin  name?     What  is  the  .synonym? 

Give  formula  in  symbols  and  molecular  weiglit.     Whence  is  it  obtained? 

How  is' it  prepared? 

Give  description,  odor,  taste,  chemical  reaction,  and  solul)ility.  Give  tests  for 
identity. 

How  may  the  presence  of  organic  impurilii-s  and  other  alkaloids  1h^  dotectod? 

What  is  its  use  and  the  do.se? 

Citrated  caffeine —What  is  tlic  Latin  title  and  .synonym?  How  may  it  Iw  pre- 
pared?    I.S  it  a  definite  chemical  salt? 

Give  description,  odor,  taste,  clieini<al  reaction,  solubility  and  test  for  tartaric 
acid.     For  what  is  it  used?     Give  the  dose. 

Effervescent  citrated  caffeine — What  is  the  Latin  title?    How  is  it  prrjiared? 

What  is  the  dose? 

Conium — Wiiat  is  its  .synonvm?  What  is  its  definition?  What  jxircentagc  of  co- 
niine  should  it  contain?    How  is  it  officially  descrilx?d? 

Give  the  details  of  the  a.s.say. 

What  does  it  contain? 

What  are  the  peculiarities  of  coniine? 

In  what  is  coniino  soluble? 

What  are  the  properties  and  dose  of  conitim? 

What  is  its  official  preparation? 

Spigelia — What  is  the  synonym?    What  is  the  officiai  definition  and  description? 
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What  docs  it  contain?    AVhat  is  its  medicinal  use?    Give  the  dose. 

W'liat  preparation  is  official? 

Scoparius — What  is  its  synonym?     Give  the  official  definition  and  description. 

What  does  it  contain?    What  is  its  medicinal  nse  and  dose? 

Sparteine  sulphate — What  is  its  source?    ilow  may  it  be  prepared? 

Give  description,  odor,  taste,  chemical  reaction,  soluhilitj',  and  tests  for  identity 

and  purity.     For  what  is  it  used  in  medicine?    Ciive  the  dose. 
Lobelia- — What   is  its  definition  and  description?     Wliat  does  it  contain? 
What  is  its  use  and  dose?     What  are  its  official  preparations? 


CHAPTER     LXI 

PRODUCTS   FROM    AN1M.AL   SUBSTANCES 

Where  are  protein  compounds  found?     (Sec  page  1000.) 

What  are  their  constituents? 

Wliat  are  tlieir  physical  properties? 

What  are  ptomaines?     What  are  leucomaines?     What  are  toxalbumins? 

From  what   classes  are  the  animal  products  which  are  of  interest  in  pharmacy 

derived? 
Lard — What  is  the  Latin  name?     Whence  is  it  obtained? 
How  is  it  prepared? 

What  is  the  process,  used  largely  in  France,  of  j)urifying  lard? 
Give  description,  odor,  taste,  chemical  reaction,  solubility,  specific  gravity  and 

test  for  identity. 
How  may  the  foUowing  impurities  be  detected?- — viz.:    Alkalies;  chlorides;  limit 

of  free  fatty  acids;  more  than  about  5  per  cent,  of  cotton  seed  fats;  cotton 

seed  oil  and  certain  other  fats. 
Of  what  does  lard  consist? 
To  what  is  its  consistence  due? 
For  what  is  lard  used  in  pharmacy? 
lienzoinated  lard — What  is  llie  Latin  official  name? 
How  is  it  prepared?     What  temperature  should  be  used? 
If  the  weatlier  is  warm  what  addition  is  permitted? 
Does  tlie  motliod  of  adding  tincture  of  benzoin  to  lard  and  nn'xing  make  as  good  a 

j)roduct  as  the  official  method?     Why?     In  \/hat  oflicial   prejiaration   is  it 

>ised? 
Lard  oil — What  is  the  Latin  official  name?    Ht)w  is  it  prepared? 
What  is  its  usual  adulteration? 
Is  this  admixture  jnirticularly  injurious? 

Give  description,  odor,  taste,  specific  gravity,  solu])ility,  and  tests  for  identity. 
How  may  the  following  impurities  lie  detected?-  viz.:    More  tlian  .'S  per  cent,  of 

cotton  secid  oil;  mineral  oils;  cottonseed  oil  and  certain  otlier  fats.    What  are 

its  sapf)nification  and  iodiiu?  numbers?     I''or  wliat   is  it  u.sed? 
Wool-fat      What  is  tlie  Latin  title?     Give  definition?     A\  hat   is  a  coniinon  name? 
How  is  it  obtained?    Wiiat  is  "suint  "?    Of  what  does  it  consist? 
Give  description,  odor,  taste,  chemical  reaction,  tests  for  identity  and  ijnpmities. 
For  what  is  it  u.sed? 

Hydrous  wool-fat  -  What   is  its  Tiatin  title?     How  much  water  may  it  contain? 
Give  description,  odor,  cliemical  reaction,  solubility,  and  tests  for  identity. 
For  what  is  it  u.sed?     Wiiat  is  its  s)x'cial  advantage? 
Prepared  suet — What  is  the  Latin  official  name?    Whence  is  it  obtained,  and  how 

prepared? 
Give  description,  odor,  taste,  specific  gravity, and  soluliility.    (Jive  tests  for  identity. 
For  what  is  it  used? 
Gelatin  -What   is  gelatin?     What   is  impure  gelatin  called?     How  is  it  ol)tained 

and  purified?     What  is  "shrefl  gelatin"? 
Give  description,  odor,  taste,  solubility  and  t(>sts  ff>r  identity. 
For  what  is  it  useri  in  nharmacy?     Give  the  official  prejiaration. 
What  is  pepsin,  and  wiience  obtained? 
How  much  coagulated  egg  albumen  should  it  be  capable  of  digesting? 
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Describe  Prof.  Scheffer's  process  for  making  it. 

How  is  purified  pepsin  or  scaly  pepsin  pn;parc(l'.'     Wliat  is  granular  [x-psin? 

Give  description,  odor,  taste,  sixicific  gravity,  and  solubility.  Liive  tests  for 
identity. 

How  may  it  be  assayed?     Clive  the  details. 

What  is  the  dose? 

Pancreatin — ^What  is  the  official  definition?    Of  what  does  it  consist? 

How  many  times  its  own  weight  of  starch  should  it  render  soluble  in  water? 

How  is  it  prepared? 

What  effect  does  it  have  upon  the  following:  albuminoids;  starch;  fats?  Wliat 
effect  do  acids  have  upon  it? 

Give  description,  odor,  taste,  st)hibility,  and  tests  for  identity.    Describe  the  assay .- 

For  what  is  it  used  in  medicine?    (live  the  d(jse. 

Desiccated  suprarenal  glands    -What  is  the  Latin  title?    What  is  its  source? 

How  may  it  be  prepared?    Name  the  active,  alkaloidal  jirinciples  which  it  contains. 

Give  description,  odor,  solubility  and  tests  for  identity.     For  what  is  it  iLse<l? 

Give  the  dose. 

Desiccated  thyroid  glands — What  is  the  Latin  title?    What  is  the  source? 

How  may  it  be  prepared?     What  is  the  active  principle? 

Give  description,  oJor,  solubility  and  tests  for  identity.  For  wliat  is  it  u.scd  in 
medicine?     Give  the  dose. 

Diphtheria  antitoxin — Give  the  Latin  and  other  English  title.  What  is  this  sub- 
stance?    At  what  temperature  sliould  it  l^e  kept? 

How  is  it  obtain3d;  give  the  process  in  detail?     How  is  its  strength  determined? 

What  is  the  Government  standard? 

Give  description,  odor,  specific  gravity  and  tests  for  identity. 

For  what  is  it  iLS3d?  (iive  the  immunizing  dose?  What  is  meant  by  this?  Wliat  is 
the  curative  dose? 

Musk — What  is  the  Latin  official  name?  Whence  is  it  obtained?  How  is  it  offi- 
cially described? 

What  does  it  contain?    What  is  !lie  dose?    What  is  its  official  preparation? 

Lactic  acid  —How  much  absolute  acid  does  it  contain? 

How  may  it  lie  made? 

Give  description,  odor,  taste,  specific  gravity,  and  .solubilitv.  Give  tests  for  iden- 
tity. 

How  may  the  following  impurities  be  detected? — viz.:  Limit  of  chloride;  sulphate; 
sarcolactic  acid;  heavy  metals;  sugars;  butyric  and  other  fatty  acids;  glyc- 
erin;  more  than  traces  of  organic  impurities.     For  what  is  it  u.scd? 

What  is  the  doso? 

Sugar  of  milk    -What  is  the  Latin  name? 

Give  formula  in  symbols  and  molecular  weight.     Whence  is  it  obtained? 

How  is  it  pro  pared? 

Give  description,  odor,  taste,  specific  gravitv,  and  .solubilitv.  Give  tests  for  iden- 
tity. 

How  may  the  presence  of  cane  sugar,  heavy  metals  or  starch  Ixi  detected? 

What  are  its  uses?     Why  is  it  sfx-cially  u.seful  in  pharmacy? 

O.xgall — What  is  the  I.atin  official  name?  What  is  the  official  d«'finitii>n?  What 
are  its  constituents? 

Describe  appearance,  odor,  taste,  chemical  reaction,  specific  gravity  and  test  for 
identity. 

For  what  is  it  used? 

Purified  oxgall  —What  is  the  Latin  official  name?     IIow  is  it  prepan'd? 

Why  is  ale  )liol  added  in  jiurifying  it? 

Descriii^  appearance,  odor,  taste,  and  chemical  reaction. 

What  is  th^  official  t(>st  for  its  identity?     For  what  is  it  u.se<l  me<licinally? 

Spermaceti —What  is  the  Latin  official  name?    Whence  is  it  obtained? 

Give  description  and  specific  gravity. 

Descril)e  odor,  taste,  chemical  reaction,  solubility,  test  for  identity  and  presonco 
of  stearic  acid  as  an  impurity. 

flow  is  it  made? 

What  is  its  composition?     For  what  is  it  used? 

What  class  of  official  preparations  does  it  enter? 

Cod  liver  oil  —What  is  the  Latin  official  name?  What  is  its  synonjnn?  Whence  is 
it  obtained? 

How  is  it  best  prepared? 
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How  is  the  light  oil  of  commerce  prepared? 

What  are  its  constituents?    Give  description  and  specific  gravity. 

Describe  odor,  taste,  chemical  reaction,  and  solubility,     dive  tests  for  identity. 

How  may  free  fatty  acids   be  detected?     What  is  its  saponification  and  iodine 

value? 
What  is  its  use  and  dose?    Name  its  official  preparation. 
Cantharides — \\  hat  is  the  Latin  name?    A\  hat  are  its  synonyms? 
Give  the  official  definition  and  description. 
To  what  do  cantharides  owe  their  bli.stcring  properties? 
Describe  the  physical  properties  of  cantliaridin. 
What  is  cantnaridin  believed  to  be,  chemically? 
Does  this  acid  form  salts?     How  may  they  be  obtained? 
What  is  the  most  satisfactory''  test  of  cantliaridin? 
What  are  the  medicinal  properties  of  cantharides? 
Name  its  official  preparations. 

Cochineal — What  is  the  Latin  name?    What  is  its  definition  and  description? 
What  does  it  contain? 
To  what  does  it  owe  its  red  color? 
For  what  is  it  used? 

Yellow  wax — What  is  the  Latin  official  name?    Wlience  is  it  obtained? 
What  is  wax?     How  is  it  obtained  commercially? 
What  are  the  constituents  of  beeswax? 
Which  of  these  is  soluble  in  alcohol? 
Give  description,  odor,  taste,  chemical  reaction,  solubility,  specific  gravity,  tests 

for  identity  and  saponification  value. 
How  may  the  following  impurities  be  detected? — viz.:    Fats  or  fatty  acids;  Japan 

wax;  rosin;  soap;  paraffin;  ceresin. 
W^hite  wax — What  is  the  Latin  title? 
How  is  white  wax  made?     What  is  its  specific  gravity? 
Describe  appearance,  odor,  taste,  and  tests  for  identity. 
What  is  its  principal  use  in  pharmacy? 

,  CHAPTEE     LXII 
PHARMACEUTICAL  TESTING 

W^hy  is  a  knowledge  of  chemical  testing  now  demanded  by  the  pharmacist?  (See 
page  1020.) 

What  is  meant  by  synthesis? 

What  is  meant  by  analysis? 

L'pon  what  are  the  principles  of  analysis  based? 

What  are  meant  by  reagents,  test -solutions  and  volimietric  solutions? 

What  two  kinds  of  analysis  arc  in  use?    ' 

Wiiat  is  meant  by  (lualitativo  analysis? 

What  is  inoaiit  l)y  (|uantitalivc  analysis? 

What  two  kinds  of  ([uantitative  analysis  are  in  use,  and  what  is  the  difference 
between  tliom? 

What  is  the  legit iMiiit(^  and  propter  moaning  of  a  normal  solution? 

What  are  doiii)lo-ii()riiial,  half-normal,  tenth-normal,  (iflicth-nornial  and  hun- 
dredth-normal volumetric  solutions? 

In  what  other  ways  has  the  term  normal  solution  lieen  ajiplied? 

What  is  meant  by  pr«)xiinat(^  analysis? 

What  is  meant  by  ultimate  analysis? 

What  .system  is  used  by  the  V.  S.  Pharniacoprria  in  analytical  ojx^rations  requirv 
ing  definite  woiglits  or  measures? 

What  is  the  u.se  of  graduated  flasks? 

What  is  the  u.se  of  praduated  jars?     Of  gra<iuate(l  pijiettes? 

What  is  a  burette,  and  how  is  it  used? 

For  test-solutions  that  arc  decomposed  by  organic  substances,  can  a  rubber  tube 
be  used? 

What  ran  l)e  used  in  its  place? 

What  is  ErdmaiiTi's  float?     What  is  its  use? 

How  may  pipettes  sometimes  l)e  used  instead  of  burettes? 

What  is  the  best  form  of  reagent  bottle? 
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CHAPTER     LXIII— LXIV 
DISPENSING— PRESCRIPTIONS 

What  consideration  must,  guide  the  phannacist  in  sclctling  tiie  location  of  a  drug 

store?     (See  page   1060.) 
What  are  the  advantages  of  a  corner  store?    What  the  disadvantages? 
What  should  be  the  shape  of  the  room?    How  may  the  space  be  best  apportioned 

in  such  a  room? 
Name  the  general  rules  which  siiould  govern  the  window  display. 
What  kind  of  wood  is  best  suited  for  wall  fixtures?     Why? 
Describe  a  convenient  arrangement  for  tiie  disjx-nsing  counter. 
In  the  arrangement  of  the  drug  store,  iiow  sliould  s((li(l  substances  which  are  sub- 
ject to  injury  from  exposure  to  light  be  kept? 
How  should  odorous  drugs,  such  as  valerian,  be  kept? 
How  should  volatile  oils  be  kept? 
How  should  corrosive  or  deliquescent  salts  l)c  kept? 
How  should  poisons,  alkaloids,  and  powerful  substances  be  kept? 
Describe  a  "salt  mouthed"  bottle,  a  "tincture  bottle",  a  "sjTup  bottle"   an  "oil 

bottle".     Wliat  are  the  advantages  of  a  "recessed"  laljel? 
How  may  a  glass  label  be  fastened  to  the  bottle? 
How  may  a  prescription  counter  be  arranged? 

Describe  Holbe's  poison  closet.     How  may  a  mortar  be  held  tightly  when  in  u.'^? 
Describe  the  arrangement  of  a  lal)orat()ry.     Also  of  ;i  collar. 
What  general  principles  should  guitie  tlio  pr()s|)e(tiv(>  drug  d  rk  in  starting  basi- 

ness?     What  should  be  his  appearance  and  general  conduct? 
How  may  he  keep  up  stock?     What  rules  shouUl  l)e  fuHowed    when   waiting  on 

customers?     In  wliat  way  should  he  recommcntl  goods? 
What  rules  sliouli  govern  the  prescription  department? 
By  what  general  rules  sliould  tlie  clerk  be  governed  in  charging  goods? 
What  sliould  govern  the  sending  out  of  goods? 
With  wliat  precautions  should  poisons  l)0  .sold? 
What  should  be  remembered  about  tlie  soda  counter? 
What  is  the  definition  of  the  word  "prescription"?     (See  page  lOSG.) 
From  what  Latin  word  is  it  derived? 

What  are  the  advantages  of  using  Latin  in  writing  prescriptions? 
What  is  meant  by  "the   superscription"  of  a  prescription,  and  of  what  does  it 

consist? 
What  is  iLsed  in  French  prescriptions? 

Is  it  desirable  to  have  the  name  of  the  patient  written  on  the  prescription?   Why? 
What  is  meant  by  the  inscription? 

Of  what  parts  should  a  model  compound  prescription  \)c  comiK)sed? 
Give  the  meanings  of  these  various  parts. 
How  does  the  physician  usually  ascertain  the  (|uantities  desired  of  the  various 

ingredients  in  writing  a  i)rescription? 
Give  the  various  characters  used  in  Latin  prescriptions,  and  write  out  their  names 

in  full  in  Latin. 
What  sort  of  numerals  are  used,  and  what  position  do  they  occupy  in  reference  to 

the  ingredients? 
What  is  m^ant  by  "the  subscription"  to  a  prescription? 
What  is  meant  by  "tiie  sigtia"  to  a  iirescripti7)n? 

What  is  the  u.se  of  having  the  name  of  the  j)hysi(ian  attached  to  a  prescription? 
How  should  unusual  do.ses  in  presi-riptions  be  marked  or  designated? 
What  would  be  unilerstood  by  the  following  al)l>reviations  occurring  in  prescrip- 
tions?— ^,\cid.  hydroc;   aconit.;  amnion.;  aq.  chlor.;  calc.  chior. ;  clilor.;  einp. 

lyt.;  ext.    col.;   hyd.   chlor.;  hydr.;  mist,  amnion.;  j)ot:us.s.   hyd.;  .so»|.    hyjH*.; 

sod.  sulph.;  sulph.;  zinc.  phos. 

Translate  the  following;  prescriptions,  and  also  the  accompanjnng  directions: 
Recipe    Li(iuoris  .\iiimoiiii  .\cetatis,  drachmas  tres  cum  .somisse; 
Vini  .'Vntimonii,  draciimas  duas; 
Tinctura^  (-ardamomi  (\)mi)osita'.  drachmas  trt\s; 
Aquip  Mentha'  Pi^x^rita',  uiicias  (piatuor. 
Fiat  mistura,  cujus  uncia'  dua-  omni  hora-  (luadrante  calefacta*  sumenda?,  durante 
frigore. 
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Recipe   Rosie  Gallicic,  unciam  diinidiam; 
Acjiue  ferventis,  uncias  octo. 
Stent  per  liorain;  colatura'  adde  iSucci  Liinonuni,  Sacchari,  ana,  quantum  sufficit 
ad  gratam  acerbitateni  dulcedincnKiuc. 

Recipe  Extracti  Colocyntliidis  Conipositi,  drachmam  unain; 

Pulveris  Scaininonii,  scrupuluni  unuin; 

Pulveris  Cainhogiie,  grana  cjuinque. 
Misce. — Fiant  pilulse  viginti,  ciuarum  dua;  deglutiantur  hora  decubitus;  diluculo, 
ut  infra. 
Recipe  Infusi  Senna-,  unciam  unam. 

Recipe   Potassii  et  Sodii  Tartratis,  sesquidrachmam; 
Cretip  Pnpparato',  semidrachmam. 
Misce. — Fiat  pulvis  in  jusculo  tentiissimo  sumendus. 

Recipe  Ammonnii  Carbonatis,  grana  sex; 
Syrupi  Aurantii,  drachmas  duas; 
A(jua>,  drachmas  decern. 
Misce.— Fiat  hautus,  cui,  tempore  capiendi,  adde  Succi  Limonis  recentis  coch- 
leare medium  unum,  et  in  effervescent ia  sumatur. 

Recii^e   'I'incturiB  Opii,  semidrachmam; 
Spiritus  Chloroformi,  drachmam; 
Mistune  Creta>. 

A<iuie  Mentha^  Piperita*,  ana,  uncias  tres. 
Misce. — Fiat  mistura,  cujus  simiantur  ooclilearia  duo  magna  post  unamtjuamque 
sedem  mollein,  phiahi  prius  concuss:!. 

Recipe   Mistura^  Ammoniaci,  uncias  sex; 
Tinctura^  <)p'',  draclimam. 
Misce. — Capiat  coclilearia    duo    magna    statim;  iterentur    post    horam,    si    tussis 
accrevcrit. 

Reci{X!   Extracti  Belladonna^  Fluidi,  draclimam  cvim  scmis.se; 
Lini  Farin.p,  uncias  duodecim; 

Aquaj  bulliontis,  quantum  suflicit  ut  fiat  cataplasma  admovendum 
calidc  loco  adfecto. 

Recipe  C(!traria>,  unciam; 

.\(|U:r'  frigida",  octarium. 
Coque  ad  uncias  duodenas;  slct  ut  gelctur,  ot  utatur  a^ger  gclatina  ad  liliitum. 

U      Magnes.  Carb.,  oi; 
Pulv.  Rliei,  gr.  xv; 
Ai|.  Anisi,  f  oi.ss. 
M. — Fiat  julep.'  cujus  imuin  coclil.-  minim.'  infant.^  lacten.'  detur,  secunuis  horis: 
phiala  agitata. 

I^     Sp.  Am^non.  Arom.,  f5i; 
Tinct.  A.-^afcrt.,  f^ss; 
SvTUpi,  faiii; 
A(\.  Citinani.,  f  ,^  i. 
M. — Exhibo  coclJ.  parv.  tcr  (juaterve  de  uie,  vcl  ea'pius,  urgente  coiivuls"  vol 
spasm.' 

T^     Tinct.  TTyoscyami,  f  oiss; 
Pot.  Acrt.,  T^\y■, 
Syr.,  faii; 

.Vq.  Mcntli.  Vir.,  ad  I'vi. 
Ft.  mist,  rtijus  sumant.'  cochl."  ii  vel  iii  minim."'  bis  tervo  in  die,  vcl  ui  .ipiw  sit 


'  Jiilpptim.     '  rorhlonrp.      »  ^finimiim.     '  infantulo.     •  Lactenti.     •  Convulsione.     '  Spastno. 
■Sum&Qtur.   -'Coclilearia.      '"Minima. 
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B      Tinct.  Upii,  foss; 
Mist.  Cret.,  f^iii. 
M. — Cap.  coclil.  ij  magn.'  onini  (luadrante  lioraj,  donee  Icniat.'  dolor. 

1^     Pulv.  Ipecac,  o'ss; 

Pot.  Bitart.,  5i;  • 

Aq.  fervent,    foiiiss. 
Macera  per  horaiu  integr.'  dein  cola  ct  adjice  syr.,  foss. 
M. — Detur  gss  vel  cochl.^  anipl.^  omni  semihora,  donee  vomit."  proritav.' 

I^     Plumbi  Acet.,  gr.  iv; 
Syrup.,  foij; 
Atj.  Menth.,  foii- 
M.— Cap.  cochl.  ampl.'  mane  qiiotidie;  repetat.'   dosis  ad  iii  vicea,  et  deindc  cap." 
aiger  haust."  aliq.'^  purgant.'^ 

I^     Mist.  Amnion.,'*  fovi; 
Cap.  ffiger  coclil.  mag.  bis  in  die  ex  poculo  jusc.'*  bov." 

I^     Morph.  Acet.,  gr.  i; 

P.  Colcli.,'"  gr.  iii. 
Ft.  pil.  4tis'^  lioris8.'» 
Mitte  vi  fol.-"  arg.2'  inv." 

I^     Sodii  Bicarb.,  oiii; 
Ammon.  Bicarb.,  9iij 
Pot.  Nit.,  oss; 
Syr.  Aurant.,  f5ss; 
'Ac.  Hydrocyan.  dil.,  gtt.  xx; 
AqUiP,  ad  oviij. 
M. — Capiat  ^iss  t.  in  d.  cum  pulv.  i  setj."  m.'^*  stat."  eflcrvesce.** 

Bf     Ac.  Tart.,  ^i; 
Mitte  chart,  vi. 

^     01.  Morrhua',  foviij. 
Sum.^'  coch.  min.  (ad.  ampl.-'  augend.^')  bis  die  c.^"  mist,  sequent."  coch.  anipl.** 

I^     Acid.  Phbsph.  dil.,  f'ss; 
Tinct.  Nuc.  Voni.,  foii; 
Tinct.  Calunib., 
Syr.  Zingib.,  aa  f5i; 
Aq.  Cinnam.,  q.  s.  ut  ft.  f^viii. 
M. — Ft.  mist. 

What  are  meant  by  gravimetric  prescriptions? 

What  are  the  supposed  advantages  of  this  method? 

What  are  meant  by  volumetric  ])rescriplions? 

What  are  the  advantages  of  this  method? 

What  relation  does  the  cubic  centimetre  bear  to  the  granunn? 

Write  prescriptions  according  to  each  of  these  methods. 

What  general  rules  are  to  im  observed  by  the  clerk  when  receiving  a  prescription 
or  order? 

What  procedure  may  be  of  assistance  in  reading  the  prescription  lx»fore  com- 
pouniling  it?    (live  rules  to  l)e  followiMl  in  comjxnmuing  the  prescription. 

What  is  meant  by  d()ul)l(^  chi^'kiiig'.' 

Under  what  circumstances  may  additions  or  alterations  lie  made  in  the  prescrip- 
tion? 

Name  several  methods  of  numbering  prescriptions,  giving  advantages  of  each. 

'  MaKna.  '  I.eniatur.  '  InteRram.  <  Cochleare.  •  Ampliim.  •  Vomit»im.  '  Prorilavprit. 
•  .\mphiin.  '  Hepoatur.  '"Capiat.  "  Haustum.  "  .Muiuein.  "  I'lirmuiicin.  '•  .Xmnuimaci. 
"  Jusdili.  "  Movini.  '^  Colcliiri.  '*  (Jiiarti.s.  •' Simiomla.  •"  Kolio.  •'  .•\rn«'iilt"v>.  ■•  liivolvo. 
"Seqiienfi.  -«  Mane.  "St-itu.  "  Effervcscentiir.  '' Sumatur.  '•  Amplum.  "  Augendum. 
•»  Cum.     "  Seqiieatis.     "  Ainplo. 
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What  is  the  value  of  a  dat6  attached  to  a  prescription? 

Why  should  the  price  always  be  placed  upon  the  prescription? 

What  is  a  "cipher"?     Give  an  illustration. 

Name  the  advantages  and  disadvantages  of  a  prescription  book  for  filing  prescrip- 
tions. 

Describe  Lawrence'  prescription  box.  Nesbitt's  prescription  file.  Anderson's 
prescription  file.     Naulty's  prescription  file. 

Why  are  labels  to  he  attached  to  all  packages  sent  from  the  drug  store? 

What  rules  should  govern  the  selection  of  the  style  of  labels? 

How  should  poisonous  substances  \ie  labeled? 

How  may  laliels  \^  pasted  on  bottles  satisfactorily? 

What  are  the  advantages  and  disadvantages  of  gummed  labels? 

How  may  labels  be  preserved  and  arranged? 


CHAPTER     LXV 
EXTEMPORANEOUS  LIQUID  PREPARATIONS 

In  compovmding  prescriptions,  as  a  general  rule,  should  heat  be  used  in  making 
solutions  of  solid  substances?     Why?     (.See  page  1150.) 

When  may  mixtures  which  contain  more  solid  material  than  can  be  dissolved  be 
filtered  before  being  dispensed? 

Give  an  example. 

Give  an  example  where  such  a  mixture  should  not  be  filtered. 

Is  the  apothecary  justified  in  using  solvents  not  directed  in  a  prescription,  for  the 
purpose  of  effecting  complete  solution  of  the  ingredients? 

Is  the  order  to  be  followed  in  mixing  the  ingredients  of  a  prescription  of  anv  spe- 
cial importance?     ^^  hy? 

Where  a  difference  results  from  a  variation  in  the  order  of  mixing  the  ingredients, 
wliat  rule  should  be  adopted  to  secure  uniform  results? 

What  are  mixtures,  properly  so  called? 

Is  this  definition  adhered  to  in  extemporaneous  pharmacy? 

What  are  emulsions? 

What  are  natural  emulsions? 

From  what  are  manufactured  emulsions  usually  made? 

How  are  gum-resin  emulsions  made? 

Should  powdered  gum  resins  be  used  in  making  these?     Why? 

What  is  meant  by  seed  emulsions? 

What  is  the  object  sought  by  the  pharmacist  in,  making  emulsions? 

What  is  the  English  method  of  making  emulsions? 

What  is  meant  by  "cracking"  an  emulsion?   • 

How  may  a  cracked  emul.sion  be  restored? 

What  is  the  Continental  method? 

What  are  the  most  satisfactory  proportions  of  the  ingredients  to  be  used? 

How  arc  casein  emulsions  formed? 

How  is  saccharated  casein  prepared? 

What  are  chondrus  emulsions? 

How  is  fhondnis  prepared  for  use  as  an  emulsifying  agent? 

Kxplaiii  tlie  use  of  quillaja  as  an  eiiiulsificr. 

When  it  becomes  necessary  to  arid  alcoliolic  liipiids  to  emulsions,  what  precau- 
tions are  necessary  to  make  a  nice,  smooth  fiimlsion? 

How  may  emulsions  of  volptile  oils  be  rendered  more  stable? 

How  may  the  sink  at  tlie  dispensing  cotmter  be  made  most  convenient? 

What  is  a  "poison  Imttlc"? 

When  should  amber  glass  bottles  l)e  u.sed  in  proscription  work? 

How  should  liquids  be  poiired  from  the  slielf  bottle  into  a  graduate? 

How  may  li<|ui(ls  be  (iro|)jie<l  from  the  slielf  bottle? 

What  are  the  advaiitaccs  of  a  hard-niblwr-ba.'^e  graduate? 

What  precautions  should  be  taken  in  preparing  a  cork  for  use? 

Descril>e  the  T.ochman's  cork  press.     Wli.it  are  its  advantages? 

How  may  bottles  l)e  capped?     Why  should  they  be  capped? 
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CHAPTER     LXVI 
INCOMPATIBILITY 

What  four  conditions  may  produce  incompatibility  in  pharmaceutical  mixtures? 
(See  page  1163.) 

Into  what  tliree  classes  may  incompatibility  Ije  conveniently  divided? 

Wliat  is  meant  by  chemical  incompatibility? 

Precipitation — (Jive  an  illustration  showing  an  intentional  production  of  a  pre- 
cipitate.    How  should  sucli  a  prescription  be  disjjensed? 

Give  an  illustration  in  which  a  precipitate  is  not  desired.  How  should  such  a 
prescription  be  dispensed? 

Give  an  illustration  of  a  precipitate  resulting  from  the  mixing  of  salts  which,  of 
them.selves,  are  soluble  but  form  an  in.soluljle  .salt. 

Mention  a  number  of  substances  wiiicii  will  jiroduce  such  precipitates. 

Illustrate  the  production  of  an  iiusoluble  precipitate  through  the  reduction  of  a 
salt. 

Under  what  circumstances  will  an  insoluble  hydroxide  be  formed  in  a  prescription? 

Enumerate  the  conditions  which  will  cause  the  precipitation  of  alkaloidal  sub- 
stances. 

Give  an  illustration  of  the  precipitation  of  a  weak,  insoluble  acid. 

Liberation  of  a  gas  — Under  what  conditions  is  the  evolution  of  a  gas,  in  a  prescrip- 
tion, desirable? 

What  is  the  possible  danger  when  a  gas  is  literated  in  a  tightly  stoppered  bottle? 

Give  an  illustration  of  a  prescription  in  which  carbon-dioxide  is  liberated  iminten- 
tionally. 

To  what  is  the  liberation  of  carbon  dioxide  due  in  a  mixture  containing  phenol, 
sodium  bicarbonate,  sodium  borate,  glycerin  and  water? 

Under  \Vhat  conditions  may  ammonia  gas  be  liberated? 

Give  an  illustration  of  an  explosion  due  to  a  reducing  agent. 

How  do  strong  acids  act  upon  alcoholic  liquids? 

What  is  the  result  at  times  when  tannin-Uke  substances  are  mixed  with  spirit  of 
nitrous  ether? 

What  substances,  when  decomposed,  hberate  disagreeable  odors? 

What  substances  will  decompose  solution  of  hydrogen  dioxide,  liberating  oxygen? 

Change  in  color — Give  an  illustration  of  decolorization  wliich  indicates  that  the 
preparation  no  longer  possesses  its  original  medicinal  value. 

Cite  an  instance  in  which  a  colorless  compound  is  formed,  of  value  equal  to  the 
original  colored  substance. 

To  what  cause  may  the  production  of  an  inky  color  usually  be  attributed? 

Give  illustrations  of  some  surprising  changes  in  color  caused  by  acids  or  alkahes 
acting  upon  organic  substances. 

Mention  some  of  the  color  changes  which  may  result  with  combinations  of  the 
following    synthetics:.  Acetanilide;  antipyrine;  resorcinol;  phenyl   salicylate. 

Mention  other  changes  in  color  resulting  from  chemical  action. 

Production  of  heat — Enumerate  instances  in  which  this  phenomenon  may  occur. 

Immiscible  hquids  formed  by  chemical  reaction — Cite  in.«;tances  illustrating  tliis 
incompatibility.     What  is  meant  by  physical  incompatibility? 

In  instances  where  the  active  constituents  separate  how  may  the  skill  of  the  dis- 
penser overcome  tlie  difficulty?     Mention  specific  ca.ses. 

If  the  separated  matter  is  proven  to  te  inert  what  should  be  the  remedy? 

Give  illustrations  of  the  separation  of  a  precipitate  due  to  a  difference  in  menstrua. 

Of  a  precipitate  due  to  a  difference  in  solvents. 

When  substances,  prescribed  together,  are  immiscible,  what  general  rules  should 
govern  the  dispenser? 

When  substances  are  not  completely  soluble  what  shall  determine  his  course? 

Give  instances  in  which  gelatinization  mav  occur. 

Under  what  circumstances  may  volatile  oils  separate  from  solution? 

Incompatibility  in  solid  preparations — Enumerate  instance.s  in  w^hich  a  chemical 
change  produces  an  insoluble  substance. 

What  combinations  of  solid  substances  will  prodtice  the  evolution  of  a  gas? 

Mention  changes  of  color  which  may  occur  in  various  solid  preparations,  as  powders, 
ointments  and  capsules. 
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Enumerate  substances  which  may  cause  explosions  when  rubbed  with  reducing 
agents. 

Under  what  conditions  do  powders  sometimes  become  moist  or  turn  to  a  hquid, 
due  to  chemical  action? 

When  may  this  same  result  be  due  to  a  physical  change  simply? 

Mention  a  number  of  substances  vvliich  li(iuefy  when  rubbed  together. 

How  may  such  difficulties  be  remedied? 

If  the  resulting  combination,  as  prescribed,  is  unfitted  in  consistence  for  dispens- 
ing, what  rule  should  the  compovmder  follow? 

Mention  substances,  prescribed  for  dispensing  in  the  form  of  solids,  which  are 
immiscible. 

What  may  sometimes  remedy  this  difficulty? 

What  is  meant  by  therapeutical  incompatibility?     Give  examples. 


CHAPTER     LXVII 

SOLID  EXTEMPORANEOUS  PREPARATIONS 

What  kind  of  substances  should  not  be  administered  in  powders?    (Sec  page  1184). 

Compound  acetanilide  powder — Give  the  Latin  official  title.    Name  the  ingredients. 

What  percentage  of  acetanilide  does  it  contain? 

How  is  it  made?     P"or  what  is  it  used  medicinally?    Give  the  dose. 

Aromatic  powder — What  is  the  Latin  title?    What  are  the  ingeclients?    For  what 

is  it  used? 
Compound  chalk  powder — Give  the  Latin  official  name.    How  is  it  prepared?    For 

what  is  it  used? 
Compound  effervescing  powder — Give  the  Latin  official  name. 
Give  the  synonym.     What  are  the  ingredients? 

Compound  powder  of  glycyrrhiza — Give  the  Latin  official  name.  What  is  the  syn- 
onym? 
What  are  the  ingredients?    For  what  is  it  used  medicinally? 
Powder  of  ipecac  and  opium — Give  the  Latin  official  name. 
Give  the  synonyms.    What  are  its  ingredients  and  their  proportions?    For  what  is 

it  used  medicinally? 
Compound  powder  of  jalap — Give  the  Latin  official  name.     Give  the  synonym. 
What  are  the  ingredients?     For  what  is  it  used  medicinally? 
Compfjund  powder  of  morphine — Give  the  Latin  official  name. 
Give  the  synonym.     What  are  the  ingredients? 

What  is  tl)e  proportion  of  morpliine  sulphate?     For  what  is  it  u.sed  medicinally? 
Compound  powder  of  rhubarb — Give  the  Latin  official  name. 
What  are  llic  ingredients?     By  what  synonym  is  it  known?     For  wliat  is  it  used 

medicinally? 
Give  the  gencsral  formula  for  triturations. 
What  trituration  is  odicial? 
Give  its  formula.     AVhat  is  its  medicinal  value? 
What  color  of  paper  shoulil  be  used  for  wrapping  packages?     How  should  the 

package  lie  wrapfx?d? 
Dascrilie  a  seidlitz  j)owder  measure.    Is  such  a  measure  accurate? 
DescrilKJ  a  covered  prescription  sieve. 
How  may  powders  of  uniform  size  and  weight  Ixi  divided  witliout  liaving  to  weigh 

each  pf)wder? 
How  can  p)wdcr  papers  W,  folded  so  as  to  present  a  imiform  appearance? 
Descrilx;  Michael's  powder  divider.     W(vl!sV.  powder  divider. 
What  is  a  cachet,  or,  as  sometimes  called,  "taclict  dc  pain"? 
How  are  cachets  u.secl? 
How  is  waffr-sheet  prepared? 
How  is  it  iiscfl  ff)r  takinc  powders? 
How  may  lM^)ttles  l)e  utilizcfl  for  sonlinr;-  cachf '   ' 
Dft.scril)e  the  cachet  apparatus  sold  by  J.  M.  Grosve^or  and  Co. 
Desrrilx-  .loliaim  Srhmirlt's  "Sarcrlli  amylncei "  rnd    'dryseal"  cachet  appjiratus. 
What  arf  tabjpt  triturates"?    How  are  they  made? 
What  are  troches,  and  how  are  they  used? 
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Describe  Hahn's  pestle-cap. 

For  what  purpose  is  it  used? 

How  is  the  mass  prepared  for  making  troches? 

How  are  troches  cut? 

What  contrivances  are  used  to  give  them  uniformity? 

Give  the  Enghsh  official  names  of  the  following  varieties  of  troches  and  the  quan- 
tity of  the  medicinal  ingredient  contained  in  one  of  each: 

Trochisci  acidi  tannici. 

Trpchisci  atnmonii  chloridi. 

Trochisci  culjel)ie. 

Trochisci  gambir. 

Trochisci  glycyrrhizaj  et  opii. 

Trochisci  krameriie. 

Trochisci  potassii  chloratis. 

Trochisci  cantonini. 

Trochisci  sodii  bicarbonatis. 

What  are  confections? 

By  what  other  names  are  these  preparations  known? 

What  is  the  l)asis  of  confections? 

How  many  confections  are  official? 

Name  them. 

How  is  confection  of  rose  prepared? 

How  is  confection  of  senna  prepared? 

How  many  pill  masses  are  official? 

How  is  mass  of  ferrous  carbonate  prepared?    What  is  its  synonym? 

What  preparation  of  iron  does  the  finished  mass  contain? 

What  cliemical  reaction  takes  place  Ixitween  ingredients  of  tiie  ma.ss? 

Mass  of  mercury — (Jive  the  Latin  official  name.    (Jive  tlie  synonym. 

How  is  it  prepared?     What    proportion   does  the  mercury  Ixjar  to  the  mass? 

How  long  should  the  ingredients  l)e  triturated?  How  may  the  presence  of  rnercujrous 
oxide  or  mercuric  acid  be  detected? 

Describe  Day's  pill  mass  mixer. 

Describe  Day's  pill  mass  roller. 

Wliat  are  pills? 

Of  what  two  parts  does  a  pill  mass  consist? 

What  are  the  essential  requirements  of  a  pill  mass? 

Give  the  names  of  some  of  the  more  ordinary  excipients. 

Give  the  fcjrmula  for  making  a  convenient,  general  excipient. 

How  may  pill  masses  be  conveniently  divided  into  pills? 

How  is  a  pill  tile  ased  in  making  pills? 

Describe  a  "pill  machine". 

Descrilxj  .Micliael's  pill  cutter. 

De.scrilx)  the  Diamond  pill  cutter. 

When  should  dasting  p<iwder  be  used  in  making  pills?    What  kind  of  powder  may 
be  ased?     How  may  pills  lie  "finished"? 

Describe  Colton's  modern  pill  plant. 

Give  the  formulas  for  the  following  jjills,  official  in  the  U.  S.  Pliarmacopceia: 

PiluliE  aloes. 

Pilulaj  aloes  et  ferri. 

Piluhc  aloes  et  mastichcs.    What  is  the  synonym? 

Pilula;  aloes  et  myrrli2e. 

Pilulae  asafnetidjE. 

Piluhe  cathartica;  composita;. 

Piluhe  cathartica3  vegetabiles. 

Piluhe  ferri  compositie.     What  are  the  synonymB? 

Piluhe  ferri  iodiai. 

Piluhe  laxativiE  compositae. 

Piluhc  opii. 

Piluhe  phosphori. 

Piluhc  podopliylii,  lielladonna^  et  capsici. 

Pilulic  rhoi  coinpositai. 

Witii  wliat  sul)stance  are  pills  coated? 

Describe  tlie  sugar  coating  of  pills.     Cliorolato  ooatinc- 

Describe  tlie  earliest  methods  for  gelatin  coating.      How  waa  this  improve*!  by 
Allaire? 

!»3 
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Describe  Maynard's  pill  coater. 

Describe  Franciscus'  pill  coater. 

Describe  Palethorpe's  pill  coater. 

Describe  Patch's  pill  coater. 

How  is  the  vacuum  used  in  pill  coating? 

How  may  pills  be  coated  with  salol  or  keratin? 

What  are  such  piUs  called? 

What  property  do  they  possess? 

What  is  "pearl"  coating?    How  may  pills  be  coated  with  gold  or  silver? 

How  are  compressed  piUs  or  troches  made? 

What  are  the  advantages  of  compressed  pills? 

What  treatment  is  required  by  powders  before  they  can  be  compressed? 

What  is  meant   by  "granulating"  the  powder  before  compressing? 

What  substances  are  used  as  lubricants? 

What  varieties  of  gelatin  capsules  are  made? 

How  are  they  made? 

How  are  empty  capsules  filled? 

Describe  Raymond's  capsule  filler. 

Describe  Parke,  Davis  Company's  capsule  filler 

Describe  Ihrig's  capsule  filler. 

What  are  "pearls"  or  "globules"? 

Describe  how  these  are  made.     What  are  their  advantages? 

What  are  suppositories? 

What  is  ordinarily  the  best  base  for  suppositories? 

How  are  gelatin  suppositories  made? 

Give  tlie  formula  for  glycerinated  gelatin.     How  is  it  made? 

How  are  suppositories  of  glycerin  made? 

What  is  the  usual  size  of  suppositories? 

In  what  different  ways  are  suppositories  made? 

How  are  rolled  suppositories  made? 

How  are  moulded  suppositories  made? 

What  varieties  of  moulds  are  used  in  making  them? 

What  is  the  greatest  objection  to  individual  moulds? 

What  are  the  advantages  of  divided  moulds? 

What  is  the  best  form  of' divided  mould? 

Wherein  do  hinged  moulds  differ  from  divided  moulds? 

How  are  compressed  suppositories  made? 

Describe  Archibald's  suppository  machine. 

Describe  Whitall,  Tatum  Company's  suppository  machine. 

Describe  the  "Rapid  fire"  suppository  machine. 

Describe  Colton's  power  suppository  machine. 

What  is  a  suppositer,  and  for  what  is  it  used? 

How  are  capsules  u.sed  for  suppositories? 

Of  what  are  urethral  suppositories  or  bougies  preferably  made,  and  why? 

How  should  suppositories  be  dispensed? 


CHAPTER     LXVIII 

SOLID  EXTEMPORANEOUS    PREPARATIONS   USED  EXTERNALLY 

What  are  cerates?    (See  page  1256.)    Why  are  they  so  called? 

How  are  cerates  made? 

How  many  rerates  are  official? 

(iive  the  formulas  and  official  process  for  the  following  cerates,  viz.: 

Cerate — Ciive  the  Latin  official  nafne.    What  is  the  synonym? 

Camphor  cerate — Give  the  Latin  official  name. 

Cant^iaridos  cerate     Give  the  Latin  official  name.     Give  the  synonym. 

Cerate  of  lead  subacet ate     Give  tlic  Latin  offici.-il  name.     Give  the  synonym. 

Rosin  cerat« — Give  the  Latin  official  name.     Give  the  synonym. 

Compound  rosin  cerat«— ("live  the  Latin  official  name.     What  is  the  8ynon3rm? 

What  are  the  ingredients  in  rosin  cerate?     In  compound  rosin  cerate? 
What  are  ointments?     In  what  different  ways  are  ointments  made? 
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In  making  ointments  by  fusion,  what  precaution  is  neceesary? 

How  may  mechanical  inipvirities  be  separated? 

How  are  ointments  made  by  incorporation? 

What  official  ointment  is  made  by  chemical  reaction? 

What  three  maxims  should  be  observed  in  making  or  dispensing  ointments? 

Give  the  formulas  and  modes  of  making  the  following  ointments,  viz.: 

Ointment — Give  the  Latin  official  name. 

Ointment  of  boric  acid — Give  the  Latin  official  name. 

Ointment  of  tannic  acid — Give  the  Latin  official  name. 

Ointment  of  rose  water — Give  the  Latin  official  name. 

Belladonna  ointment — Give  the  Latin  official  name. 

Chrysarobin  ointment — Give  the  I^atin  official  name. 

Diachylon  ointment — Give  the  Latin  official  name. 

Nutgall  ointment— Give  the  Latin  official  name. 

Mercurial  ointment — Give  the  Latin  official  name. 

What  percentage  of  metallic  mercury  should  mercurial  ointment  contain?     How 
may  it  be  assayed? 

Ointment  of  ammoniated  mercury — What  is  the  Latin  official  name? 

Blue  ointment — What  is  the  Latin  official  name?    What  i^ercentage  of  mercury 
should  it  contain? 

Ointment  of  mercuric  nitrate — CJive  the  Latin  official  name.     Give  the  synonym. 

Ointment  of  yellow  mercuric  oxide — Give  the  Latin  official  name. 

Ointment  of  red  mercm'ic  oxide — Give  the  Latin  official  name.    Wliat  is  the  syn- 
onym? 

Iodine  ointment— Give  the  Latin  official  name. 

Iodoform  ointment — Give  the  Latin  official  name. 

Ointment  of  phenol — What  is   the   Latin   official  title?     What  were  the  official 
Latin  and  English  titles  in  the  U.  S.  P.  1890? 

Ointment  of  potassium  io(Hde — (iive  the  Latin  official  name. 

Stramonium  ointment — Give  the  Latin  official  name. 

Sulphur  ointment — Give  the  Latin  name. 

Veratrine  ointment — Give  the  Latm  official  name. 

Ointment  of  zinc  oxide — Give  the  Jjatin  official  name. 

Ointment  of  zinc  stearate — (iive  the  Latin  official  name. 

How  may  cerates  and  ointments  be  preserveil  from  rancidity? 

What  kinds  of  jars  are  the  best  receptacles  for  ointments? 

What  is  the  best-shaped  jar  for  dispensing  ointments? 

How  are  collapsible  tubes  used  for  ointments? 

What  sort  of  wooden  boxes«are  best  for  ointments? 

How  may  a  neat  finish  be  given  to  ointments  in  boxes? 

What  are  plasters? 

What  is  the  basis  of  most  of  the  official  plasters? 

How  may  spread  plasters  be  softened?    ■ 

How  many  plasters  are  official? 

Give  the  formulas  and  modes  of  making  the  following  plasters,  viz.: 

Adhesive  plaster — fiive  the  Latin  official  name. 

Belladonna  plaster — Give  the  Latin  official  name. 

What  percentage  of  mydriatic  alkaloid  .should  l>e  present?    How  may  it  be  assayed? 

Capsicum  plaster — Give  the  Latin  official  name. 

Mercurial  plaster  —Give  tlie  I^atin  official  name. 

Opiinn  plaster — CJive  the  Latin  official  name. 

Lead  plast-er — Give  the  Latin  official  name.     (Jive  the  synonym. 

Soap  plaster  -Give  the  T>atin  official  name. 

Upon  what  sul)staiiccs  are  jilastcrs  usually  spread? 

What  is  the  method  of  proceeding  in  spreading  a  plaster  uiH>n  Icatlior? 

What  advantage  has  a  plaster-iron  over  a  spatula  for  spreading  plasters? 

What  advantage  has  a  spatula  over  a  plastor-iron? 

How  are  blisters  spread? 

What  is  a  good  material  upon  which  to  spread  them? 

What  are  chartic  or  pafxirs? 

How  many  are  official? 

How  is  mustard  pajwr  prepared? 

How  is  mustard  f)ajxir  used? 

How  much  mustard  does  each  square  inch  contain? 

Before  applying  mustard  paper  to  the  skin  how  should  it  be  treated? 

Why  shoiild  warm  water  be  used  and  not  hot  wat«r? 
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cathartic.  901 
cerotic,  1015 
cetin  elaic,  1012 
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nitromuriatii-.  476 

phosphoric,  482 

sulphuric.   4  79 
dropper.  46S 
elixir,   nailer's.  1331 
ergot ic.  S',t7 
ethylsulphuric,  788 
eugenic,  820 
ouonic,  907 
ferric,   1018 
filicic.  S53 
filitannic.  853 
formic.  719 
gallic.  913 
gallotannic.  912 
gambogii',  '.till 
gelseminic,  '.M6 
gentistic.  S90.  900 
glycocholic.    1011 
glycyrrhizio.  756 

147^ 
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Acid,  guaiacip,  8B4 
guaiaconio,  864 
guaiaretic.  8()4 
hedcric,  900 
hippuric,  869 
hydriodic,  472 

diluted.  472,  492 

syrup,  290,  492 
hydrobroniic.  diluted,  470 
hydrochloric.  469 

diluted,  470 
hydrocyanic,  diluted,  837 

Scheele's  838 
hyoglycocholic,  1011 
hyoscinic,  979 
hyotaurocholic,  1011 
hypochlorou.<.  485 
hypophosphorous,  482 

diluted,  483,  i:'.09 
hyposulphurou.x,  494 
igasuric,  942 
ilicic,  900 
iodic,  485 
ipecacuanhic,  968 
kinic,  934 
kinovic.  934 
kramero-tannie,  916 
lactic,  1009 
lactueic,  856 
laurostearic,  1012 
lobeiic,  976 
lupainaric,  846 
maizenic,  854 
malic,  797 
manganic,  619 
margaric,  872 
masticliic,  862 
meconic,  923 
meliloti(^  900 
metaborie,  504 
metapectic,  798 
metaphosphoric,  494 

diluted,  1309 
mixture,  sulphuric,  1331 
muriatic,  469 

diluted.  470 
myristic.  1012 
nancic,  1351 
nitric.  473 

diluted.   475 
nitrohvdrDchloric,  475 

diluted.   476 
nitrouMiriatic,  475 

diluted.  476 
nitrous.  474 
oleic,  880 
ophflie,  891  . 
orthoi)hosphoric,  481,  499 
oxalic,  718 
palmitic.  872 
perchloric,  485 
jieriodic.  485 
permanganic,  619 
jihenic,  1351 
phenyl hydrazin  lievulinic, 

738 
phosphates,  .lolution  of.    1327 
phosphoric,  481 

•liluli'd.   482 

tests  for.  499 
phosplinrous,  494 
phthalic.  741 
picric,  741 
piperic,  841 


Acid,  podophyllinic,  906 

polygalic,  899 

propionic,  719 

pru.ssic,  diluted,  837 

pyroboric,  504 

pyrogallic,  914 

pyrophosphoric,  499 

pyrophosphorou?,  494 

quercitannic,  916 

quinic,  9.34 

quinovic,  890,  934 

rheotannic,  903 

rosolic,  727,  741 

.salicylic,  7.34 
cotton,  1281 
elixir  of,  1310 

santalie,  898 

sclerotic,  897 

solution  of  pho.sphates,  1327 

sozoiodolic.  1351 

sozolic,  741.  1351 

sphacelie,  897 

stannic.  6.54 

stearic,  881 

.succinic,  741 

sulphocarbolic,  742 

sulphocyanic,  727 

sulphophenii'.  742 

sulphovinic,  788 

sulphuric.  476 
arouiiitic.  478 
diluted,  479 

sul]ihuriius.  479 

sulph  viliii'.  1351 

tannic,  912 

glyceiite  of,  307 

tartaric,   794 

saccharated,  1309 

taurocholic.  1(111 

thiolinic.  1351 

thiosulphuric,  479 

tribasic  phosphoric,  499 

trichloracetic,  722 

tumenolsulphonic,  1351 

valeric,  847 

xantho-proteic,  475 

zootic,  1368 
Acids  as  solvents,  192  ' 
comniercial  quality  of,  467 

medical  jiropcrfics  of,  468 
offi(-ial  strength  of,  4()8 
Aciduiu  iiceticuiii.  720 
dilutum.  721 
glaciale.  721 
arsenosum,  684 
ascpticum,  1351 
asi')itinicuiii,   1351 
bcn/.oicum.  866 
bi)ricuui,  504 
bromicum,  485 
butyricum,  1016 
caiui)h()ricuin.  S.''>3 
carbolicum.   730 
cruilum,  729 
iodatuni.  1309 
chloriciiiM.  485 
chloronilnisum.  1351 
I'hromicuni.  651 
(Mtricuiu.  796 

saccharatum,  1309 
criTideum,  1351 
fiiruiicuin,  1018 
gallicum.  91  3 

hydriodicum,  472 


Acidum  hydriodicum  dilutum 
•     472,  492 
hydrobromicum    dilutum, 

470 
hydrochloricum.  469 

ililutum,   470 
hydrocyanicum     dilutum, 

837' 
hypochlorosum,  485 
hypophosphorosum,  482, 
1309 
dilutum,  483 
hyposulphurosum,  494 
iodicum,  486 
lacticum,  1009 
metaboriciiin,  504 
metaphosjihoricum,  494 

dilutum.  1309 
metastannicum,  654 
muriaticum  oxygenatum, 

1351 
nitrico-nitrosum,  1351 
nitricum,  473 

dilutum,  475 
nitrohydrochloricum, 
475" 

dilutum.  476 
oleicum.  880 
ussiuui,  1351 
oxalicum,  7l8 
perchloricum,  485 
jieriodicuui,  485 
phosphoricum.  481 
dilutum.  482 
glaciale  dilutum.  1309 
phosphorosuin.  494 
pyroboricum,  504 
pyroplios])liorosum,  494 
saru-ylicum,  734 
.sx;ytodei)sicum.  1351 
stannicuni,  654 
stearicum,  881 
sulphuricum,  476 
arom:iticum,  478 
dilutum.  479 
suliihur<isum.  479 
taiinicum.  91  2 
tartaricum.  794 

saccharatum.  1309 
trichloraceticum.  722 
Acipcnscr  huso.  1017 
Aconite.  9(i2 

and  chloroform  linituent, 

1324 
a^isay.  962 
extract,  440 
PMeming's  tincture,  1.342 
fluidextract.  382 
liniment.  1286 
tincture.  342 
Aeon  it  in  a,  961! 
Aconilic  ai'id.  963 
Aconitiue.  963 
olciite.   1331 
Aconitum.  962 

na|)ellus.  962 
Acorn,   744 

Acorus  calamus,  828,  830 
Acritliiie,  727 

Acriuyl  isothiocyanate,  838 
Actii-n,  compouuil  s^-rup,  1338 
Actina,   1351 
Ailansonia  digitata,  750 
Adapter,  use,  146 
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Adapters,  146 
Adeps,  1000 

anaerinus,  1351 

benzoinatus,  1002 

gadi,  1351 

lange,  1003,  1351 
hydrosus,  1003 

ovillus,  1351 
Adhesiveness,  lack  of,  in  pre- 
scriptions, 1183 
Adhesive  plaster,  1271 
Adiantuin  capillus  Veneris, 750 
Adipatuin,  1351 
Adipocere,  872 
Adjuvant  elixir,  317 
Administration  of  abstracts, 

456 
Adonidin,  889,  900 
Adonis  vernalis,  889,  900 

fluidextract,  1320 
Adraj;ante,  1351 
Adrenaline,  1007 
Adulteration    of    volatile   oils, 

801 
Advice  to  drug  clerks,  1085 
^gle  marinelos,  750,  857 
iEnothera  biennis,  750 
Aer  fixus,  1351 
Aerosus  lapis,  1351 
Aerozol,  1351 
Mrwro,  1351 
iEs,  1351 

aratuni,  1351 
i^Ssculetin,  889 
^sculin,  889 
iEsculus    hippoca-stanum,  879, 

920 
Mther,  767 

aceticus,  773 

vegetabilis,  1351 
iTltheroleuui,  1351 
iEthiops  antimonialis,  1351 

martialis,  1351 

mineralis,  1351 

per  HP,  1351 

vegetabilis,  1351 
iEthylis  carbainas,  775 

ebloriduin,  774 
Aflimn,  1351 
African  pepper,  849 
Agaric,  white.  849 
Agaricus  albus,  849 
Agate,  50(5 

ware  evaporating  dish,  133 
Agathin.  738,  1351 
Agnine,  1351 
Agopyrin,   1351 
Agriinonia,  919 

eupatoria,  919 
Agrimony,  919 
Agropyron  ropens,  75S 
Aitken's  toni(r  j)ills,  1295 
Ajacol,  740 
Akazga,  976 
Alabastine,  1351 
Alanin-merciiry,  1351 
Albolene,  886,  1351 

liquid,  886 
Album  grjccum,  1351 

nigrum,  1351 
Albumin  egg,  1018 

ovi.  10  IS 
Albuminate  of  iron,  solution, 

1326 


Albuminate   of  iron,  test  solu- 
tion, 1026 
Albumoses,  1000 
Alcohol,  761 

absolute,  761 

absolutum,  761 

as  a  solvent.  191 

deodorized.  762 

dilute.l.  763 

dilutuin.  763 

ethyl.  761 

glyceric,  882 

methyl,  107,  719,  726 

myricyl,  1015 

sulphuris,  1351 

used  for  heating,  107 
Alcoholic    extract    belladonna 
leaves,  441 

eye  wa.sh,  1337 

liquids  made  by  percolation 
or  maceration,  336 

mixture.  (lubler's,  1288 

solutions,  309 
Alcoholmeters,  82 
Alcoholmetrical  table,  765 
Alcohols,  760 
Alcolene,  1351 
Alcoolat,  1351 
Alcoolature,  1351 
Alcoolc.  1.352 
Aldehyde,  778,  786 

cinnamic.  818.  819 

its  derivatives  and  prepara- 
tions, 778 
Alder,  black.  900 
Alegar,  1352 
Alembic,  140 
Aletris,  flui.lextract.  1320 
Aleurites  triloba.  879 
Alexan<lria  senna,  901 
Alexinc,  1.352 
Algarobia  glandulosa,  750 
Algaroth.  1352 
Alisina  plantago.  849 
.Alkali  metals.  510 

vegetable.  1352 

volatile.  1352 
Alkalies  and  their  compounds, 

510 
Alkaline  antiseptic,  1325 

copaiba  mixture,  1  288 

mercuric    potassium    iodide 
lest  solution.  II133 

solution.  .M.pj.or.  1079 
tar,  1300,  1.12S 

sulphur  ointment,  1292 
Alkalithia.  1.352 
.Alkaloid:)!  assay  by  immiscible 

solvents,  1056 
Alkaloids.  921 

cadaveric.   1017 
Alkiinet.  868 
Alkathrepta.  1352 
Alliaria  oflicinalis,  840 
Alligation     a]>plie<l    to    phar- 
macy. 97 
Allium.  8.39 

.sativum,  839 
Allspice.  821 

oil,  821 
Allyl  iodide,  8.39 

isothiooyanatpf  839 

sulphate,  .S.39 

sulphide,  840 


Allyi  sulphocarbamide,  840 

sulphocyanide,  8.39 

Bulphourea,  H40 

thiocarbaniide.  8.39 

tribromide,  840 
AUylene,  727 
Almond,  bitter,  8;J4 

spirit.  314 

bran,  1352 

compound  powder,  13.34 

emulsion.  302 

milk.  302 

sweet,  872 

syrup,  290 

expressed  oil,  873 
.Almonds,  oil  of  sweet,  873 
AInuin,  869 
.AInus  rubra,  869 
Aloe.  908 

barbadensis,  908 

perry  i.  908 

puriticata.  908 

.■•ocotrina,  908 

vera.  908 
Aloes.  908 

and  a.safetida  pills,  1  220 

and  canella  powder.  1334 

and  iron  pills.   1221 

and  mastic  pills.  1222 

and  myrrh  pills.  ".i.')7.  1222 
tincture.  343 

and  podophyllum  pills  com- 
pound, 1332 

Darbadoes,  908 

compound  decoction,  1310 

Curasao,  909 

extract  of.  441 

pills.  1221 

purified,  908 

8oeotra,  908 

Socotrine,  908 

tincture.  343 

wine.  1307 
Aloin.  yns.  '.(O'.i 

and  p'>d<>)>hyllin  pills,  1293 

compound  pills,  1332 

strvchninc    and    belladonna 
pills.  1333 
compound,  13.33 
Al.)inum,  90".l 
.Alosa  menhiulen.  1017 
Alpers's  ointment  filler,  1269 
Alpliana|)hth<d  salicylate.  7.38 
Alphaoxvnajjhthoic  aciil,  7.38 
Alphol.  73S 

Alpinia  otlicinarum.  830.  849 
Alsop's  infusion  jar,  327 
Aist.inia  constricta,  976.  97^ 

s,dioliiri<.  977 
Alstoninc.  976 
Althira.  749 

officinalis.  749 

svruj).  288 
Aliim.  613 

burnt,  614 

dried.  614 

exsiccated.  614 

gargle.  1  285 

rock.  1.352 

Roman.   1.3.52 

root,  920 
Aluinen.  613 

exsicciitmn.  61  4 

plumosutii.  1352 


1480 


INDEX 


Alunien  rupciiin,  1352 

ui<tiiiii,  61  4 
A!uuiiuii,  hyilriitcil,  tilo 
Aluiuiui  ucetii.s,  t>13 

broiuiduiu,  til.'i 

chloriduin,  l!i:i 

hyilnis  615 
Aluiiiini  livdio.xiiluin,  615 

iodiiluiii,  <)13 

nitrns,  613' 

ox  id  mil,  613 

pliosiiliiis.  613 

siil|ili:is.  61  5 
Aluiiiinuiii,  612 

acetate.  613 
solution,   1325 

lU'etico-t  art  rate  solution, 

and  potassium  sulphate, 
613 

bi'tMiiiLplitholdisulplionate, 
73S 

bromide,  613 

chloride,  613 

hydrate.  615 

hydroxide.  61  5 

iodide,  613 

nitrate,  613 

oleate,  880 

oxide,  613 

paraplienolsuljihonate,  789 

j)hosj)hate.   613 

suljihate.  615 

woi;,'lits.  (59 
Alumiiol.  738,  1352 
Amadon,  1352 
Atnandin.  872 
Amanita  muscaria,  979 
Amber  oil,  740 
Ambergris,  1016 
Ambra  f;risea,   1016 
Ainbretta  seeds.  1352 
American  coliimbo,  91)0 

centaury.  9(11 

hellebore,  9()() 

pennyroyal,  811 

saffron,  857 

senna,  900 

spikenard,  849 

wormsceil.  849 
oil.  848 
Aininntliiis.  i:!52 
Amides.  921 
Amidol.  1352 
AmidiiiM.  1352 
Amines,  921 
Ammi  eojiticiim.  732 
Aiiimonia.  727 

nroiiiatic  spiiil,  .■'.13.  567 

liniment.  322 

lozen;;cs.   I  287 

spirit,  .".l...  567 
aromatic.  567 

water,  565 
stronj;er,  5()6 
Ammoniac,  868 

emulsion.  302 

pinstor,   1295 

Willi  mercury,  1271 
Ainmoniaciim,  868 
Ammonia terl  tr|vcyrrhi/.in.757 

mercury.  672 

ointment,  1  264 
.tincture  ol'^uaiac,  353 


Ammoniatcd   tincture  of    vale- 
rian. 365 
Ammonii  aiscnas,  564 
benzoas,  569 
bioarbonas,  564 
boras,  565 
brotnidum,  570 
carbonas,  571 
Amiuouii    carbonas  pyro-oleo- 
sus,  565 
chloriduin,  572 
citras,  565 
dichroniis.  565 
et  ferri  chloriduin,  5('>5 
et  potassii  tartras,  665 
rtuoriduiii.  565 
formas.  565 
iodi  liiiii.  573 
nitras,  565 
nitris,  565 
phosphas,  565 
salicyl.as,  574 
sulphas,  565 
sulphis,  565 
sulphooyaniduni,  565 
valeras,  575 
Aininonioferric  alum.  638 
citrate,  633 
tartrate,  639 
Ammonium,  564 

acetate,  solution.  568 

concantrated,  13,25 
amaljijam,  564 
and  iron  chloride,  565 
and  potassium  tartrate,  565 
arsenate,  564 
benzoate,  569 
bicarbonate,  564 
borate,  565 
bromide,  570 

elixir  of,  1310 
carbonate,  571 

mixture.   1288 

test  solution.   1(127 
carboriicum  i)vri)-olcosiiiii, 

l;!.52 
chloride,  572 

mixture,  1329 

test  solution,   1(IL'7 

troches,  1206 
citrate,  565 

solution,  stronger,  1.".25 
dichroniato,  565 
fluoride,  565 
formate,  565 
ichtlivolsiiljdionate,   740 
iodidl'.  573 

liniment,  1324 
molvbdatc  test  soliilion, 

1(127 
muriate,  572 
nitrate.  565 
nitrite,  5(i5 
oxaliite,  719 

test  solution.  1027 
phosjihate,  565 
salicylate,  574 

tests  for,  564 
sul|)hate,  565 

sulphide  test  S(dution,  1028 
sulphite,   565 
siilphoi'vanlde,  565 
siil|dioielitliyolatc,   ll!52 
valerate,  575 


Ainmoniuiii  valerianate,  575 

elixir  of,  1311 
Aiiiorplious  phosphorus,  498 

substanues,  229 
Ampelopsin,  869 
Ampelopsis  quinquefolia,  869 
Ainphion,    1352 
Amplosia,  1352 
Amussart's    laxative  syrup, 

1303 
Amygdala   amara,  8.34 

diilcis,  872 
Amygdalin.  8.34,  837,  889 
Amygdalus  persica,  799 
A  my  I  acetate,  786 
alcohol,  760 
bucyrate,  786 
(diloride,  786 
.  hydroxide,  760 
hydride,  788 
iodide,  786 
nitris,  776 
nitrite,  776 

pearls,  777 
valerate,  786 
Amylene,  786 

hydroxide,  786 
Ainylis  nitris,  776 
Ainylopsin,  1352 
Aniylum.  743. 

io'datum.  485,  1300 
Anacardiiiiii  occidcutale,  750 
Anacyclus  pyrethruni,  854 
Anagyrine,  977 
Anagyris  fnetida,  977 
■Vnalgen,  977 
Analgene,  1352 
.\nalge8ine,  1352 
Analysis,  1020 
gravimetric,  1021 
proximate,  1022 
qualitative,  1020 
(|iianlitative,  1020 
ultiiii.'itc,   1022 
volumetric,  1021 
.Analytical  apjiaratuscase,  1022 

balances,  (iO 
Anamirta  cocciilus,  976 

jianiculata.  900 
Ananass.'i,  satiMi,  799 
Anaphromeli,  1352 
Anaspalin,  1352 
Anchusa  tinctoria,  868 
Anderson's  box  tile,  1144 
tile  holder,   114-1 
filing  cabinet.  1 144 
oxide  of  bismuth   ointment, 

1291 
pres<'riptioii   lile.  1 144 
Scots  pills,   1293 
Anilidpogon.  citralis,  832 
nardiis.  8.3(1 
Schccnanlhiis,  830 
Anemone  pratensis,  857 

Pulsatilla,  857 
Anesthosin,  786 
Anoth.d,  814 
lii(ui<l,  816 
solid,  816 
Anethum  graveolens,  816 
Angelica  root,  816 
lluidextracf,  1320 
oil,  816 
Angioneiirosin.  1352 
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Angles  of  a  crystal,  229 
Angustura,  857 

oil,  830,  857 
Anhydrous  lanolinc,  1003 
Aniline,  738,  1028 
Aniina  articulorum,  1352 

rhei,  1352 
Animal  charcoal,  221,  502 
Animal  charcoal,  purified,  502 
Anisatel    powder    of    rhubarb 

and  iiiiignesia,  1336 
Anise,  815 

elixir,  1311 

oil,  816 

powder,  compound,  1336 

spirit,  314 

star,  811) 

water,  275 
Aniseed  cordial,  1311 
Anisuin,  815 
Annatto,  868 
Annelida,    1000 
Annidalin,  1352 
Anodyne,  chloroform,  1330 

Hoffman's,  312,  768- 
Anodynin,  1352 
Answers  to  problems,  1347 
Antaoidines,  1352 
Antacrid  tincture,  1342 
Anthelmintic  syrup,  1301 
Anthcmic  acid,  851 
Anthemis,  851 

nobilis.  830,  851 

oil,  830 

syrup.  1301 
Anthos,   1352 
Anthracene,  727 
Antliraciteco.il,  104 
Authrakokali,   1352 
Anthraglucoscnniii,  901 
Anthrarobine,   l.">.i2 
Antibacteride,    13.i2 
.Anti-canker  pills,  1  295 
Antichlor,  557 
Anticholerine,  1352 
Anticyclic  acid,  1424 
Antidiptherine,  1352 
Antidiphthoric  scruui,  lOOS 
Antiiliphthcritic  mixture, 

1288 
Antidote,  arsenic,  642 

Bibron's.  489 

to  i)oisim  of  the  rattlesnake, 
1298 
Antidotes  to  strong  iiciils,  468 
Antidotum  fuchsi,  1352 
Antidysp(>])tic  pills,  1333 
Anti-epilei)tic  mixture,  IJrown- 

Scquiird's,  1288 
Antifebrin,  73",  l;i52 
Antifungin,  1352 
Anti-gout  i)ills,  1293 
Antikamnia,  1352 
Antikol,  1352 
Antimonatc  of  the  teroxide  of 

antimony,  681 
Antimonatcs,  681 
Antinionial    and    saline    mix- 
ture, 1288 

ointment.  1291 

plaster,  1295 

powder,  682 
Tyson's.  1296 
Antimonic  acid,  681 


Antimonic  oxide,  6Sl 
Antimimii  bromi<lum,  6S2 

ct  potassii  tartras,  68'<S 

fluoridum.  682 

iodidum,  682 

oxi<luin,  682 

oxysulphidum,  682 

pentasulphidum,  682 

sulphas,  682 

sulphidum,  682 

purificatum,  682 
Antimonites,  681 
Antimonium,  681 

album,  1352 

sulphuratum,  682 
Antiuionous  acid,  681 

oxide,  681 
Antimony,  681 

and  potassium  tartrate,  682 

arsenic  and  bismuth,  681 

bromide,  682 

compound  pills,  682 

(liiiplioretic,  1352 

fluc.ridc,  682 

iodide,  682 

oxide,  682 

oxysulphide,  682 

pentasulphide,  682 

pentoxide,  681 

sulphate,  682 

sulphide.  682 
purified,  682 

sulphurated.  682 

tetroxide,  681 

trioxide,  681 

trisulphide.  682 

purified.  682 

wine.  368,  683 
Antinervine,  741.  1352 
Antineuralgie  pills,  1333 
Antinonnine,  1352 
Antiperiodic  pills,  1333 

tincture,  1342 
Antipyrine,  737,  1352 

mandalate,  742 

phenylglycolate,  742 

salicylate,  741 
Aiitiscpsin,  738,  1352 
Antiseptic,  alkaline.  1325 

powder.  solul)le,  1334 

solution.  505 

Volkman's.  1298 
Autiscptin,  1352 
Antiseptol,  1352 
Aiitispasmin.  •,177 
Antispasmodic     niixturc.     Sj-- 
dcnliam's,  1  288 

pow<lcrs.  Otto's.  1296 
AntitluTiuiil.  1352 
Antithermin.  73S.  l:;52 
Antitoxin,  diphtheria.  1008 
Antlia  gastrica.  1352 
Ants,  spirit  of,  1337 
Aperient  pills, Mitchell's,  1  293 
Apiol.  840  • 

camphor,  840 
Ai)ii>liiio,  1352 
Apis  mellifera,  755,  1015 
Apiuin,  compound  mixture, 
1288 

gravcolens,  830 
Apocynein.  856 
Apocynin,  856,  869 
Apocynum,  856 


Apocynum    nndrossemifuliam, 
857,  86«J 

cannabinum,  856 

fluiilextract,  383 
Apolysin,  738 
Apomorphina'  hydrochlori- 

dum,  931 
Apomorphine  hydrochloride, 

931 
Apone,  1352 
Apoquinamine,  934 
Aporetin,  903 
Apothecaries'  measure,  40 

weight,  39 
Apotheiu,  433 

Apparatus,  continuous  extrac- 
tion, 426 

washin,'.   199 

for  kneailing  masses,  1211 

for  making  gelatin  capsules, 
1237 

rapid  filtering,  216 

stand,  148 

subliming.  161 

used  in  distillation.  140 

used  in  testing,  1022 

vacuum.  134 
Appert  percolator,  264 

tank.  «35 
Apple,  799 

Apples,  ferrated  extract.  1320 
Approximate  measures,  41 
Apricot,  799 
Apyonin,  1352 
Apyrothium,  1352 
Aqua.  463 

acidi  carbolici,  1  307 
carbonici,  501 

amygdahe  amanv.  275 

ammonitv.  273.  565 
fortior,  273.  566 

ancthi.  279 

anisi,  275 

aurantii  florum,  276 
fortior,  276 

binelli,  1352 

bullientis.   1352 

cani]>hor:r.  276 

carui,   279 

cerasorum,  1352 

chloroformi,   276 

cinnamomi.  276 

creosoti,  277 

crotonis,  i:'i.')2 

destillata.  277,  464 

nava.  1352 

fteniculi,  277 

fii'tida  antihysterica,  1352 

fortis,  1352 

^mmosa,   1353 

haniamelidis,  277 

hydrogenii  dioxidi.  278,4('>4 

hydro!  hionica.  135.". 

lauro-cer:»si,  279 

laxativa  Viennensis,  1353 

menthii'  j>iperita\  278 
viriilis,  278 

mctnlloruin,   1353 

naphic.  1353 

nigra.  1353 

lihagoda>nica,  1329,  1.355 
flava,    1329 
nigra,  1329 

pimentu;,  279 
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Aqua  regia,  475  . 

regis,  1353 

rosic,  278 
fortior.  278 

sambuci,  279 

snturnina,  1353 

sedativa,  1309 

viUe,  1353 
Aquae,  272 

Aqueous  solutions,  191,  272, 
284 

tincture  of  rhubarb,  1344 
Aquila  alba,  1353 
Aquozon,  1353 
Arabic  aciil.  746 
Arabin,  746 
Arachis  hypogaea,  879 
Aralia  raccmosa,  849 

fluidex  tract,  1320 
Aran's  ether,  788 
Arbor  vita\  850 
Arbutin,  889,  919 
Archibald's    suppository    ma- 
chine, 1251 
Arctium  lappa,  893 
Arctostaphylos  uva-ursi,  919 
Are,  41 

Areca  nut,  919 
Areometers,  79  • 

Argenti  aeetas,  663 

bromidum,  663 

ehloridum,  663 

chromas,  663 

eyanidum,  663 

iodidum.  663 

lactas.  66.' 

nilras,  664 
dilutus,  666 
fusus,  665 
mitigatus,  666 

oxalas,  66.'> 

oxidum,  666 

phosphas,  663 

sulphas,  663 
Argentum  Credc,  1(116 

fugitivum,  1353 

inusivum,   1353 

vivum,  1353 
Argil  I  ft,  1353 

suiphurica  alcalisata, 
1353 
Argol,  617,  793,  1353 
Argonin,  1016 
Aricine,  934 
Aristol,  733,  1353 
AristoliK-hia  reticulata,  831, 
845 

serpentaria,  831,  845 
Arnica,  850     • 

flowers,  K50 

•    fluidcxtract.  1320 

liniment,  1286 

montana,  830,  850 

oil,  830 

plaster,  1271 

root,  857 

extract,   440 
tincture,  343 
Arnicn>  radix,  857 
Arnicin.  850.  857 
Aromatic    and     antacid     mix- 
ture, 1279 

ciiniphor  mixture,  l.'!30 

chalk  powder,  \'.\'.H 


Aromatic  confection,   1  280 

elixir,  317 

eriodictyon,  1313 

glycyrrhiza,  1315 

liquorice,  1315 

yerba  santa,  1313 
fluidextract,  383 

caseara  sagrada,  412 
pepsin,   1332 
planter,   1319 
powder,   1  1 85 

of  chalk,  1334 
with  opium,  1335 
solution  of  pepsin,  1327 
spirit,  1337 

ammonia,  313,  567 
sugars,  755 
sulphuric  acid,  478 
syrup,  blackberry,  1341 

crioilictvon,  1339 

galls,  1301 

rhubarb.  296 

senna,  1342 

yerba  .santa,  1339 
tincture.  1343 

g.alls.   1305 

rhubarb.  362 
vinegar.  1307,  1309 
wine,  1307 

coca,  1346 

erythroxylon,  1346 
Aromatized  iodoform,  1324 
Arquebusade,  1353 
Arrack,  760 
.Arrangement  of  laboratory  and 

cellar.  1060,  1071 
of  powder  j)aj)ers,  1190 
of  store,   laboratory,  and 

cellar,   1060 
.\r  row  root,  744 
.\rseni  bromidum,  684 
chloriiluni,  6S4 
disulphiduiri.  684 
iodicliim.  687 
trioxidiim.  684 
trisul)ihicliiiii.  6S4 
Arsenate  ami    bromide    potas- 
sium, .solution,  1328 
ammonium,     solution, 

1298 
iron,  syiiip.  I33it 
sodium,    I'earsrm's   solution, 

1.328 
Arsenic,  ()83 

and  mercuric  iodide, 

solution.  6M8 
antiilotc.  642 
bisulphide,  684 
bromide,  6S4 
clilori.lc.  (iSl 
cli'oro)diosphide,  solution, 

1298 
disulphide,  684 
io.li.le.  687 
oleate,  S.SO 
oxide,  683 
jientasiilj)hidi',  681 
text,  I{ettrn<lorf's,  I02S 

(JutzcitV:.  1028 
trioxide.  684 
trisuljibidc.  6S4 
while,  684 
,\rscni'':il  >oliilioii.  I'iitte's, 

1298 


Arsenite,  sodium,  solution, 
1298 

Arseniuui,  681 
ArsenouB  acid,  684 

anhydride,  684 

iodide.  687 
solution,  685 

oxide,  684 
Arsenum,  681 

Art  of  compounding  and  dis- 
pensing, 1136 
Artanthic  acid,  842 
Artemisia,  857 

absinthium,  830, 
8.32,  857 

inaritima,  830 

pauciflora,  890,  896 

vulgaris,  857 
Artemisin,  896 
Artificial  Carlsbad  salt,  13.36 

eft'ervescent  Carlsbad  salt, 
1336 
Ki.ssingen  salt,  1.336 
Vichy  salt,  1.3.36 
with  lithium,  1.336 

gum,  744 

Kissingen  salt,  1337 

Vichy  .salt,  1337 
Asa  dulcis,  1.353 
A.-iafetida,  862 

emulsion.  302 

milk.  302 

oil.  839 

pills,  1222 

pl.aster,  1  296 

.syrup.  1301 

tincture.  344 
Asaf.etida.  862 
Asagriea,  961 

officinalis,  961 
Asaprol,  738,  1353 
Asarum.  compound  syrup, 
1 3.38 

oil,  8.30 
Asbestos,  506 
Asbolin.  1.3.53 
.Vsclepias,  857 

fluidextract,  381 

tiiberosa,  857,  869 
Asclepblin,  869 
Asclliuc.  1013 
Asepsin.  738,  1353 
Aseptin.  1353 
Aseptol.   13.53 
Asiati.-  tincture.  1304 
Asparagin.  749,  907 
Asparoline,  1353 
Asi)halt.  727 
As)iiiliiim.  853 

emulsion.   1  283 

olcoresin,  427 
.Vspidosamine,  976 
.Aspidospernui,  976 

lluidextra.t.  381 

Qncbra.-ho,  !I76,  977 

l.iuebrailio-blnnco.  1176 
Aspidospermatine,  976 
.■\spiilos|)crmine.  976,  977 
.Aspirator,  Lux's,  216 
Assay,  aconite.  962 

alkaloidal.   by    immiscible 
solvents.   1(156 

amyl  nitrite.  777 

bclladiuina  leaves,  949 
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7,  belladonna  plaster, 
1272 

n.ot,  949 
benzaldehyde,  836 

in  nil    hitter  almond,  835 
cipubima,  933 
cineol,  ill  oil  cajuput,  823 

in  oil  eucalyptus,  824 
cinnaiuic  aldebyde,  818 

in  oil  cinnamon,  819 
citral  in  oil  lemon,  807 
coca,  869 

colcbicum  corm,  958 
colchicum  seed,  959 
conium,  974 
ethyl  nitrite  in  spirit  nitrous 

ether,  771 
eugeni)!   in  oil  cloves,  820 

in  oil  pimenta,  821 
extract  belladonna  leaves, 
442 

colchicum  corm,  444 

hyoscy.amus,  447 

nux  vomica,  449 

opium,  450 

physostigma,  451 

scopola,   453 

stramonium,  454 
fluidextract  aconite,  382 

belladonna  root,  384 

cinchona,  389 

coca,  390 

colehicum  seed,  391 

conium,  392 

guarana,  400 

hydra.stis,   401 

hyoscyanius,  402 

ipecac,  403 

nux  vomica,  407 

pilocarpus,  409 

scopola,    417 

stramonium,  421 
formaldehyde,  779 
guarana,  972 
hydrastis,  964 
hydrocyanic  acid  in  oil, 

bitter  almond,  835 
hyoscyamus,  953 
iodine,  491 
ipecac,  968 

iron,   in   iron    and  quinine 
citrate,  635 

in  iron  and    strychnine 
citrate,  638 
jalap,   905 

mercurial  ointment,  1264 
metallic  iron  in  reduced  iron, 

627 
morphiometric,  922 
nux  vomica,  942 
oil  peppermint,  808 

rose,  917 

rosemary,  810 

thyme,  812 
opium,  922 
pancreatin,   1007 
pepsin,   1006 
phenol,  730 
physostigma.  946 
pilocarpus,  956 
processes,  34 
quinine  in  iron  and  quinine 

citrate,  635 
santalol  in  oil  santal,  845 


Assay,  scopola,  952 
solution    of  hydrogen 

dioxide,  465 
spirit  of  ammonia,  567 
stramonium,  955 
strychnine   in   iron  an'l 

strychnine  citrate.  637 
sulphurous  acicl,  480 
tincture  aconite,  343 
belladonna  leaves,  345 
cinchona,  349 
colchicum  seeil,  351 
deodorized  opium,  360 
tincture  hydriustis,   354 
hyoscyamus,  345 
nux  vomica,  358 
opium,  359 
physostigma,   361 
stramonium,  364 
volatile  oil  of  mustard,  839 
Asthma  mixture,  1288 
Astragalus,  747 

gummifer,  747 
Astringent  and  escharotic  mix- 
ture, 1329 
lotion,  1329 
tincture,  1305 
Astrocaryum,  880 

vulgare,  880 
Ater,  1353 
Atlee's  acetone  mixture,  1288 

nipple  wash,  1287 
■  Atra,  1353. 
Atramentum,  1353 
indicum,  1353 
sinense,  1353 
Atropa,  948 

belladcmna,  948 
Atropina,  950 
Atropiiicf  sulphas,  951 
Atropine,  9.35,  950 
oleate,  324 
sulphate,   951 
Aubergicr's  syrup  of   lactuca- 

rium,  1302 
Auramin,  1353 
Aurantii  amari  cortex,  805 

dulcis  cortex,  805 
Aureoline,  1353 
Auri  bromidum,  fi97 
chloridum,  fi97 
et  sodii  chloridum,  697 
iodidum,  697 
.•\uruin,  697 

musivum,  1353 
.Australian  fever  bark,  976 
Autograph     and     questionable 

prescriptions,  1097 
Automatic  water  still,  158 
Ava-kava.  85(1 
A  vena  sativa,  744 
Aves,  1000 
Avoirdupois  weight,  39 

weights,  67 
Axes  of  a  ery.«tal,  229 
Axungia,  1353 
Azedarach,  900 

B. 

Bael,  857 

fruit,  750 
Raker's  .salt,  1353 
MaliL'na  my*ticctus.  1017 
Balance,  compound  lever,  63 


Balance,  construction,  5ri 
.   detinition,  56 

handled  spatula^  183 
tests  of,  57 
torsion,  65 
Balances,  analytical,  60 
double  beam,   unequal  artn, 

62' 
prescription,  59 
single  beam,  equal  arm,  56 

unequal  arm, 62 
specitic  gravity,  74,  »5 
Balata.  1353 
Balm,  SI 3 

Balsam,  Canada,  910 
Balsam  copaiba,  844 
copalm,  869 
fir,  862 

friar's,  1310,  1353 
Hungarian,  1353 
Persian,  1353 
Peru,  865 
Riga,  1353 
sulphur,  1353 
Tolu,  864 

traumatic,  1310,  1353 
Turlington'.s.  1310 
Balsamodendron  mukul,  868 
Balsams,  859 
Balsamum  arcaji,  1353 
(iileadense,  1353 
Judaicum,  1353 
nucista?,  1353 
opbthalmicum    rubrum, 

1353 
Peruvianum,  865 
saponaceum,  1353 
St.  Yves,  1353 
tolutanuni,  864 
tranquillans,  1332 
traumaticum,  l.'ilO 
universale.  1353 
verum,  1353 

vitae  lloffmanni,  1331,  1353 
Bang,  1353 
Baobab,  750 
Ba]>tisia,  976 

tinetoria,  8(!9,  976 
Baptisin,  869,  976 
Barbadoes  aloes,  908 
Barbaloin.  908 
Barbotine,  1353 
Barii  acetas,  598 
benzoa.s,  598 
boras,  598 
bromidum,  59J 
carbonas,  698 
chloridum,  593 
chromas,  598 
citras,  598 
dioxiilum.  598 
hydroxiduin.  598 
itxlidum,  .598 
nitras,   598 
ox  alas,  598 
sulphas.  598 
Barilla,  1353 
Barium,  59S 
acetate.  598 
benzoate.  598 
borate.  59S 
bromide,  598 
carbonate.  598 
chloride.  598 
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Barium,    cliloriile,    tent    solu- 
tion, 1029 

chroniiitc.  o9S 

citrate,  5itS 

dioxide.  598 

hydroxide.  598 

hydroxide  test  solution,  102il 

iodide,  598 

nitrate,  .')9S 

test  solution,  10.30 

oxalate,  598 

paraphenolsulphonate,  550 

peroxide,  598 

sulphate.  59S 

sulptietliylate,  78(5 

unotlicial  .salts,  598 
Barker's  pills,  1293 

post-psirtum  pills,  1333 
Barley,  744 

decoction,  1281 

sugar,  754 
Barm,  1353 
Barometer  paper,  653 
Barosma    betulina,    830,    845, 
869 

crenulata.  830 

serratit'olia,  880 
Barosmin,  869 
Barrel  mills,  175 
Basham'.s  mixture,  648 
Ba,sic    betanaphthol   bismuth, 
740 

ferric     sulphate,      solution, 
648 

lead    acetate,    test  solution, 
10.''.2 

mercuric  sulphate,  668 
Basilicon  ointment,  1258 
Bassia  longifolia,  878 

oil  of,  878 
Bassorin,  746 
Bateiniin's  jjcctoral  drops, 
1282 

jiectoral  drops,  (N.  ]•'.), 
I. '.44 
Bath,  glycerin,  122 

oil,  122 

salt  water,  122 

sand,  122 

steam,  124 

water,  123 
Bathing  spirit."),  .Jackson's 

1300 
Battery  tluid,  1325 
Battev's  iodi/.e<l  )ihcnol,  1293 
I?dttey's  se<lntive,  1298 
Baudruche,  1353 
Baumc  de  vie.  1353 

tranquille,   i:'.32.  1353 
Bftum6's  hydrometers,  79 
Bay,  oil.  8.^0 

rum.  31 1 
Bayberry.  ft.'iO 

comjKHind  powder,  l.'J35 

oil.  878 

svnip.  1301 
B'lelliuin.  868 
Boan.  744 

St.  Ignatius,  977 
Benrberry.  919 
Beberine.  967 

fiul|diiil<-,  977 
Bwk's  hydrometer,  S3 
Becquerel's  gout  i)ills,  1294 


Beech  drop,  919 

oil,  878 
Beef  and  wine,  1346 

and  iron,  wine,  1.346 

extract.   1016 

wine  and  iron,  1346 
and  cinchona,  1.346 
Beeswax,  1015 
Behen  oil,  878 
Bela,  857 

Belladonna  leaves,  948 
a^say,  949 
extract,  441 
tincture,  345 

liniment.  322 

ointment,  1263 
Belladonna  plaster,  1272 
assay.  1272 

root.  949 
assay.  949 
flui<iextract.  384 
Belladonnio  folia,  948 

radix,  949 
Belladonnine,  950 
Belle  dame.  1353 
Ben.  oil,  878 
Bemling  glass  tubes,  142 
Benedictum  vinum,  1353 
Benne  leaves,  750 

oil,  879 
Bensemann's    method   of    col- 
lecting   fusible    body, 
116 
Benton,  Mj^ers  &  Co.  su])j)08i- 

tory  mould.  1250 
Benzaldehyde,  834.  830 

ass.ay.  835,  836 
Benzaldehy<lum,  836 
Benzanilide,  738 
Benzene.  727,  739.  1353 

as  a  solvent,  191 
Ben/.erythrene,   727 
Benzin,  887 

as  a  solvent,  191 

petroleum,  887 

purified,  888 

used  for  hciiting.  108 
Benzinuiii.  8S7 

purificjituiii,  888 
Benzoatc.  ctlivl.  787 

niii)thol.  7:'.9 
I'.ciiziiMtcd  filUnliiie  mixture. 

1288 
I'cnzoates,  867 
licnzoic  acid,  8C.4.  i<r)'>.  866 
sublimation.  ll>l 

ether.   135'! 
Benzoin,   865 

eoinponml  tincture.  346 

tincture,  345 
Benzoinnted  lard,  1002 
Benzoinuin,  865 
Benzol,  739 

Benzonnpthol.  7.".9,  l.'{53 
Benzo])heiionei(l,  1353 
Benzosol.  7.'!9.  1353 
Bcnzosul|ihiniile.  868 
Ben%osul|ihlnidum.  868 
Henzoylanilide.  738 
I'.enzoyl  ergonine.  977 

gly(-ocoll,  868 

guniiieol,   739 

nnphthol,  739       . 

tic.pdnc,  978 


Bewsyl  benzoale,  864.  865 

cinnamate.  804.  805 
Berberine,  891,  964,  978 
Berberis,  900,  979 

aquifolium,  900 

fluidextract,  385 
Bergamot  oil,  807 
Bergeron's  diphtheria  mixture. 

1289 
Bertholletia  exeelsa,  St'i 
Berzelius's  blowpipe,  119 
Bestucheff's  tincture,  1343 
I'eta  vulgaris,  753 
Betaine  trimethylglycoll,  978 
Bet.a-napthol,  728 
Betanaphthol-alphamono-sul- 

phonate  of  calcium,  738 
Bctanaphthol-benzoate,  739 

salicylate,  739 
netel-nut,  919.  1.353 
lieth  root.  8.')8 
Betol,  739,  1.353 

naphlhalol,  739 
Bettendorfs  arsenic  test,  102>> 
Betula  Icnta.  827 

volatile  oil.  827 
Bibron's  antidote.  489.  1298 
Bichloride  methylene,  788 
Biette's    arsenical    solution, 

1298 
Big  •'(;,"  1.353 
Bilberry,  799 
Bills  bovinum,  1.353 
Hiniodiile  mercury.  676 
Bi-palatinoid.  1353 
Birch  tar.  giveerite.  1285 
Bishop  drops.  1282 
Bismuth,  t!88 

ammonio-citrate.  690 

:ind  ammonium  citrate,  690 

bromide,  689 

catarrh  snutV.  1298 

chroma te.  689 

citrate.  689 

concentrated  solution,  1350 

elixir.  1311 

glycerite.  1323 

hvdr:ited  oxide,  1310 

bi'ctate.  689 

li«ini(l,  1325 

iiMphtholate.  740 

niliMlc   glycerole,  1285 

oleatc,  88(i 

oxalate.  689 

oxide.  089 

oxychloridc.  689 

jdiosphate.  089 

solution.  1325 

subcarbonate.  691 
mixture.   I  288 

subgallate.  693 

subnitrate.  694 

subsiilicylate,  695 

taiinate.  6S9 

tartrate.  0S9 

valer.'ite.  689 
Bismuthi  bromidum.  689 

chromas.  689 

citnis.  689 

et  ammoiiii  cilras.  690 

bictas.  689 

oxalas.  689 

oxidiiin.  689 

hydratum.  1310 


i 
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Bismuthi  oxychlnriduin,  689 
plKKSjihiis,  (isy 
subciirbDUiis,  691 
subgallas,  693 
subnitrius,  694 
subsalicyias,  695 
taunas,  689 
tartras,  689 
valeras,  689 
Bismuth utn,  681 
Bistort,  919 
Bistorta,   919 
Bitter  almonil,  83-4 
essence,  314 
oil,  834 

iodized,  1291 
synthetic,  836 
spirit.  314 
water,  275 
apple,  910 
candytuft,  839 
drop,"  1306 
metallic  pills,  1333 
orange  peel,  805 
fluidextract,  383 
tincture,  344 
stomachic  drops,  1342 
tincture,.  1342 
iron,  1 306 
zedoary,  1345 
wine  of  iron,  369,  637 
syrup  of  quinidine,  l.'MI 
Bitterlcss    fluidextract  uf  cas- 

cara  sagrada,  1322 
Bittersweet,  977 
Bitumen  Judaicum,  1353 
Bituminous    or   semi-bitumin- 
ous coal,  104 
Bivalent  substance,  1021 
Bixa  orellana,  868 
Black  alder.  900 
cohosh,  855 

compound  syrup,  1338 
cupric  oxide,  661 
draught,  1353 
drop,  1353 
flux,  1354 
haw.  848 

elixir,  1318 
hellebore,  900 

tincture,  1305 
lotion,  1329 
mustird.  838 

oil,  839,  878 
oak  bark,  920 
oxide  manganese,  619 
pepper,  841 

confection,  1280 
pitch,  724 
wash,  1329 
Blackberry,  799,  917 
aromatic  syru]).  1341 
compound  elixir,  1317 
cordial,  1310 
Black  man 'ssuppositnrv  mould, 

1249 
Black's  blow  pipe,  119 
Bladder  joints,  144 

senna,  91 1 
Blanc  tixe,  13.54 
Blatta,  lOlS 

orientalis,  1018 
Bland's  pills,  1223 
Bleached  sponge,  1333 


Blennosta.-ine,  978 
Blister  s]>:itula,   1277 
Blisters,  1277 
Blistering  collodion,  319 
Blood,  1016 
Bloodroot,  961 

syrup,  1341 
Blow  pipe,  Berzelius's,  119 

Black'.s,  119 

bulb,  119 

g.as,  120 

plain,  119 

I'lattner's,  119 

use  of,  119 
Blue,  Berlin,  1354 

black,  1354 

Chinese,  1354 

cohosh,  900 

flag,  857 

flame  oil  stove.  109,  110 

mass,  669,  1211 

ointment,  671,  1  264 

pill,    1211 

vitriol.  (;()2 

weed.  750 
Bogardiis  mill,  176 
Boiler  steam,  125,  126 
Boiling,  129 

point,  130 
test,  130 

points,  determination,  130 
of  official  substances, 
tuble,  131 
Boisragon  pills,  1293 
Holdine,  976,  978 
Hoido,  857,  976 

fluidextract.  1320 
Boldus,  857,  976 

fnigrans,  857 
Bolus  Armena,  1354 
Bone  ash,  550 

black,  602 

oil,  502 

phosphate,  550 

spirit,  502 
Boneset,  851 
Boracic  acid,  504 
Borage,  750 
Borago  officinalis,  750 
Borate,  sodium,  540 

compiiund  solution,  1328 
honey,  1  285 
Borates,  test  for,  504 
Borax,  540 

glyceritc,  1  285 

troches,  1307 
Boric  acid,  504 
cotton,  1281 
ointment,  1262,  1291 
test  for,  504 
Borneol,  810 

Borobenzoatc,  sodium,  1337 
Boroboracie  acid,  1424 
Borofax,  1354 
Boroglyeeride,  1310 

.solution.  307 
Boroglycerin.  l.ilO,  1354 

glyceritc,  307 
suppositories,  1338 
Boroglycerinum,  1310 
Borol,  1354 
Boron,  504 

trisulphide,  504 
trisulphidum,  504 


liorophcnol.  739 
Borus-ic,  i;',.^4 

Bc-^su's  stronger  luxutive  mix- 
ture, 1290 
Bos  taurus,  1(106,  1007,  lOli 
Boswellia  Carterii,  831 
Botanical  name,  28,  32 
Botany,  25 
Bottle,  caps,  1162 

fillers,  11.59 

German  dropping,  1160 

magnesium  citrate  solution, 
587 

narrow  mouth  furniture, 
1066 

poison,  1158 

rinser,  1159 

metric,  1158 

oil,  1066 

wide  mouth  furniture,  1066 

svrup,  1066 

tubulated,  1067 

with  recessed  label,  1067 
Bottles,  11.58 

poison,  1158 
Bougies,  1246,  12^4 
Boule  de  Mars,  641 
Boulton's  .solution,  1327 
Bouncing  bet,  901 
Boundou,  976 
Bouquet  of  wines,  793 
Bovinine,  1354 
Bovox,  1354 
Bovril,  1354 

Box  prescription  scales,  63 
Boxes,  ointment,  1267 
Brady's  suppository  mould, 

1250 
Brain  salt,  effervescent,  1354 
Brandy,  317,  760,  793 

cognac,  793 

mixture,  1  288 
Briisium,  1354 
Briuisica  cami)estris,  879 

nigra,  838,  878 
Brassieon,  1279 
Braunite,  619 
Bray  era,  896 

infusion,  1285 
Brazil  nut  oil,  879 

wood  test  solution,  10.39 
Breast    plaster,    Dewee's 
1296 

tea,  1337 
British  gum,  744.  1:554 

oil.  1291 
lirofeine.  1354 
Bromal,  7S6 
Itromamide,  787 
Bromates,  489 
Bromi  chloridum,  485 
Bromic  acid,  48.'» 
Bromide  ammonium  elixir, 
1310 

arsenic    Clemons's    solution, 
1298,  i:;28 

solution.  1298 

calcium,  elixir.  1311 

ethyl.  787.  I.'l56 

ethylene.  788.  135fi 

gold   and   nrsenio.  solution, 
1325 

iron,  syrup,  1301 

lithium,  elixir,  1316 
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Broniiile  magnesium  solution, 

i:>2; 

nickel  pills.  1294 
syrup.  1301 

potassium,  518 
effervespcnt,  1335 
elixir.  LSI 7 

with  caffeine,  effervescent, 
1336 

sodium  elixir,  131S 
Bromides,  tests  for,  489 

syrup,  1338 
Bromine,  484.  488 

chloride,  485 

inhalation.  1286 

solution,  1  298,  1325 
Smith's,  1325 

test  solution,  1030,  1042 

water.  1030 
Bromo-caftcine,  1354 

chlorakuii,    1279 

fcbrin.  1354 

pyrene,  1354 

pyrine,  787 

soda,  1354 
Bromoform.  784 
Broiiiol,  742,  1354 
Bronium,  488 
Broom,  975 
Brotipyrine,  1354 
Brownlobelia,  1287 

mixture,  305 

ointment,  1345 

plaster,  camphorated,  1319 
Brown-Soquard's   anti-neural- 
gic pills,  1333 

anti  -  epileptic    mixture, 
1288 
Brucine,  942 
Brunella,  813 
Brush,  graduate,  1158 
Bryogcnin,  889 
Bryonia,  911 

alba,  889.  911 

dioica,  889,  911 

tincture,  341 
Bryonin,  889,  911 
Bryony,  911 
Bryoretin,  889 
Buchu,  845 

compound  elixir.  1311 

elixir.  1311 

fluidextract.  385 

compound,  1284,  1321 

oil.  830 
Buckthorn,  907 

bcrrir's.  svniji.  1341 

elixir.  131  I 
Bufo  cincreus,   1018 

viridis,  lOIH 
Buglcwccd,  8 1.'! 
Bulir-<lonc  mill.  172 

jMunsoii's  17.'I 
Bulklcv'"  Hlk:ilin('  solution  of 

far.  1300 
BuiMpin);,  14M 
Biinscn  burner.  111 

burner.  Morton's,  111 

rbiiii)>.   14H 

pump,  2 If) 
Burdock  r.M.t.  893 

f«ee<l,  tincture.  1305 
Burette,  1023 

holder.  1021 


Burgundy  ]iitch,  869 
oil,  830 
planter,  1271 
Burner,  Bunsen,  111,  112 

gasoline  stove,  109 

Fletcher's  radial.  111,  112 

Springfield  laboratory,  112 
Burnett's  ilisinfecfing  fluid, 

607 
Burning  fluid,  1354 
Burrow's  solution,  1298 
Butter,  1016 

antimony,  1354 

cacao,  877 
Butternut,  911 
Butyl,  727 

chloral,  787 
hydrate,  787 
solution,   1298 

hypnal,  1354 
Butylene,  727 
IJutvrate,  ethyl,  787 
But'yric  acid,  727,  1016 

ether,  793 
Butyrum,   1016 

majoranjv.  13.54 

nucist;r,  1354 
Buxinc.  967.  978 
Buxus  sempervirens,  978 
Byne.  1354 
Bynin.  13.54 
Bynol,  1354 


Cacao  butter.  877 
Cachet  nj)paratus,   (ierman, 
1196 

board.  1  195 

de  pain,  1 194 

wetter  and  funnel,  1196 
Cachets,  1184.  1194 

dry  seal,  1198 

Morstadt's,  1198 
Cactina,  13,54 
Cactus  grandiflora,  976 
Cadaveric  alkaloids,  1017 
Cadaverine,  1017 
Cade  oil,  724 
Cadmii  bromidum,  618 

chloridum,  618 

iodidum,  618 

oxidum,  618 

sulphas,  618 

.«u1phidum,  618 
C;idiiiiiiin,  618 

l.roniidc,  618 

chhiridc.  618 

iodide.  618 

oxide.  CIS 

suljihalc,  6IS 

sulphide.  CIS 
Cii-saliiinia  Bunducellii,  879 
('alia,    I. •'.54 
Caflciiia,   972 

citrata,  973 

efl'ervescens,  973 
Caffeinn-  sodio-ben/.oas,  1310 

soilio-salicylas.  1310 
Caffeine.  972' 

citrated.  973 

elixir,  131 1 

effervescent  citnitccl.  973 

sodio  ben/.oate.    l.'llo 


Caffeine,  sodio-sal  icy  late, 

1310 
Caffeoresorcin,  1354 
Cail-cedra,  1354 
Cajuput,    compound   spirit, 
1300 
oil,  823 
Cajuputene,  hydroxide,  823 
Ca'juputol.  823 
Cake  sublimates,  161 
Calabar  bean,  946 
Calabarinc,  946 
Calamine.  602,  1354 

lotion,  Dr.  Fox's,  1287 
ointment,  1345 
Calamintha,  813 

clinoporlium,  813 
Calamus,  828 
draco,  869 
fluidextract,  386 
oil,  830 
Calcii  ben/.oas,  588 
bromidum,  591 
earbonas  prsecipitatus,  592 
chloridum,  594 
hydroxidum,  588 
hypophos})his,  594 
hypo.su  Iphis,  588 
iodas,  588 
iodidum,  588 
phenolsulphonas.  588 
phosphas  prfeeipitatus,  596 
salicylas,  588 
sulphas,  .588 

exsiccatus,  597 
sulphiclura,  588 
sulphis,  588 
sulphydras,  588 
thiosulphas,  588 
Calcination,  121 
Calcine<l.  magnesia,  584 . 
Calcithos,  1.354 
Calcium,   5S7 

and  sodium  hypophosphite, 

syruj).  13.39 
benzoatc.  588 
bromide.  591 
elixir.  1311 
carboniile.  precipitated,  592 
chiorhyilroj)hosj)liate  .syrup, 

1338 
chloride.  594 

test  solution,  1030 
hydroxide,  .588 
solution.  589 
test  solution.  1030 
hvj)opliosphite,  594 
'elixir,  1311 
syrup,  I3.'i9 
hvposul|)hite,  688 
ioilate,  588 
io<lido,  .588 

syruj),  13.39 
lactophos))hato,  syrup,  291, 
.597 
with  iron,  13.39 
elixir  of,  1311 
n-mono-sulphonate  of 

/'  naplhol,  738 
oxalate,  719 
oxide,  .5,H8 

oxiile  chlcuinnted,  486 
])henolsul))lionnte,  588 
ph"  phiite,  pre<ipitiite<l,  59C 
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Calcium  salicylate, '588 
salts,  588 
tests  for,  688 

sulphate,  dried,  597 
test  solution,  1030 

sulphethylate,  787 

sulphide,  588 
crude,  590 

sulphite,  588 

sulphydrate,  588 

tests  for  salts,  588 

thiosulphate,  588 

unofficial  salts,  588 
Caldwell's    whooping   cough 

remedy,  1297 
Calendula,  850 

fluidextract,  1321 

officinalis,  850 

tincture,  346 
Calendulin,  850 
Calisaya,  1354 

elixir,  1282,  1312 

ferrated  elixir,  1282,  1312 
Calomel,  674 

and  jalap,  1336 
Calumba,  890 

fluidextract,  386 

tincture,  346 
Calx,  588 

chlorata,  486 

chlorinata,  486,  590 

sulphurata,  590 
Cambogia,  904 
Camellia,  fluidextract,  1321 
Camphine,  1354 
Camphoid,  1354 
Camphol,  1354 
Camphor,  832 

and  chloral,  1310 

and  menthol,  1310 

and  opium  pills,  1  294 

apiol,  840 

carbolated,  1279 

cerate,  1257 
compound,  1310 

coal  tar,  728 

compound  powder,  1296 

compressed,  832 

cream,  1281 

ice,  1310 

julep,  1279,  1354 

liniment,  322 

menthol,  1310 

mixture,  acid,  1329 
aromatic,  1330 
Parrish's,  1330 

oil,  830 

ointment,  1345 

spirit,  314 

subliming,  162 

synthetic,  832 

water,  276 
Camphora,  832 

monobromata,  833 
Caniphorated  acetic  acid, 
1279 

brown  plaster,  1319 

chloral,  1310 

chloro-tannate  iodine,  1286 

Dover's  powder,  1297 

mother  plaster,  1319 

soap  liniment,  1324 

tincture  opium,  359 
Camphoric  acid,  633 


Camphorline,  1354 

Camphors,  801 

Can   f(»r   prescription   counter, 

1070 
Canada  balsam,  862 
liniment,  1324 
pitch,  869 

plaster,  1296 
snake-root,  compound  syrup, 

1.338 
turjjentine,  862 
oil,  830 
Canadian  hemp,  856 

moonseeJ,  977 
Canadine,  964 
Canadol,  888 
Cancroin,  1354 
Cancrorum  Chela.',  1354 

lapilli,  1354 
Candeia'  fuiiiales,  1354 
Candle-nut  oil,  879 
Candytuft,  bitter,  8.39 
Cane  sugar,  753 
Canella  alba,  830 

oil,  830 
Canna,  744 

edulis,  744 
Cannabinine,  847 
Cannabis,  Indian,  846 
Indica,  846 

ethereal  tincture,  1305 
sativa,  831,  846,  879 
Cannariuni  commune,  830,  HSS 
Canquoin's  paste,  1293 
CanthariJal  colloilion,  319 

pitch  plaster,  1271 
Cantharides,  1014 
cerate,  1  257 
liniment,  1286 

ointment,  1291 
paper,  1292 
tincture,  347 
ethcreul,  1305 
Canthariiiin,  1014 
Cantharis,  1014 

vesicatoria,  1014 
Canthos,  1354 

Canton  flannel  strainers,  203 
Capita  papaveris,  1354 
Capping  bottles,  1162 
Caproic  ether,  793 
Capronic  acid,  719 
Caprylic  ether,  793 
Capsaicin,  843 
Cai)sella  bursa-pastoris,  840 
Capsicum,  843 
and  myrrh  tincture,  1343 
fiustigiatum,  8.30,  843 
fluidextr.act,  387 
oil,  830 
oleorosin,  427 
plaster,  1273 
tinetiire,  347 
Capsulii'  amvlaiw,  1354 
Capsule  tiller,  1240 

Davenport's.   1239 
Ihrig's,   1240 
Capsulius,  gelatin,  1237 

suppository,  1264 
Caramel,  7.')4 
Carajja  guianensis,  879 
Caraway,  813 

oil,  814 
Carbamate,  ethyl,  775 


Carbamide,  1017 
Carbasus,  1354 
Carbazol,  727 
Carbo  animalis,  502 
puriticatus,  502 
ligni,  503 
Carbolate  iodine,  1286 

sr>dium,   solution,  1328 
Carbolated  camphor,  1279 

chloral,  787 
Carbolic  aciil,  730 
crude,  729 

glycerite,  308,  1285 
iodized.  l:;09 
water,  1307 
Carboline,  13.54 
Carbolized  iodine  solution, 
1.327 
iodoform,  1  286 
oil,  1.332 
Carbon,  501 
bisulphide,  498 
black,  1364 
dioxide,  501,  727 
disulphide.  199,  498,  727 
monoxide.  502.  727 
oxysulphidc.  727 
tetrachloride,  787 
Carbonate      ammonium     mix- 
ture, 1288 
bismuth,  mixture.  1288 
iron,  j)ills,  1223 
zinc,  cerate,  1  280 
Carbonates,  tests  for,  o02 
Carbonei  bisul[ihidum,  498 
chloratuin,  7S7 
disulphidum,  498 
tetraehloridum,  787 
Carbonic  Acid,  501,  727 

water,  601 
Carbonization,  121 
Carboy  rocker,  use  of,  467 
Cardamom,  829 

compound  spirit,  1337 

tincture,  348 
oil,.830,  879 
tincture,  348 
Cardamom um,  829 
Cardinal  droi)s,  1282 
Careless  straining,  204 
Carlsbad  salt,  artificial,  1336 

elTervescent,   1336 
Carminative.   Halbv's,  1330 
Dewees,    1290  ' 
mixture,  1330 
Carmine  solution,  1325 
Carminic  acid,  1014 
('amine  svrup.  Niemann's, 

i;i:)4' 
Carota,  816 
Carrageenin,  746 
Carron  oil,  322 
Carrot  fruit,  816 

oil,  816,  8.30 
Cart  ham  us,  867 
Cartier's  hydrometer,  83 
Carum,  813 
carvi,  813 
Carveno.  814 
Car  vol,  814 
Caryophvllin,  820 
Caryophyllus.  819 
Cascara  sagrada,  906 

aromatic  fluidextract,  412 
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Casciira     sagr.'ula.    bitterless 
fluidextract,  1:522 
coiupound  elixir,  1317 
elixir,  1317 
extract,  452 
fluidextract,  412 
Cascariila,  830 

oil,  830 
Cascarin,  907 
Casein  emulsions,  1156 

saccharated,  1157 
Cashew-nut,  750 
Cassava,  744 
Casserole,  1248 
Cassia  acutitolia.  901 
angustifolia,  901 
cinnamon,  817 
Fistula,  902 
Marilandica,  900 
oil,  817 
Cassius's  purple,  1354 
Castanea.  919 
dentata,  919 
fluidextract,  381 
Castile  soap,  white.  883 
Castor,  101t> 
Fiber,  lOlfi 
tincture,   1305 
oil,  876 
•  emulsion,  1319 
Castoreuin,  1016 
Castoria,  1354 
Cataplasui,  emollient,  1337 

kaolin.  507 
Cataplasma  kaolini,  507 
Cataria,  813 
Catarrh  powder,  1334 
snuff,  1298,  1334 
bismuth.  1298 
Catechin,  914 
Catechol,  914 
Catechu.  914 
com.j)ound  infusion,  1285 
powder.  1 334 
tinoture,  352 
pale,  914 
pallidum,  919 
Catechutannic  acid,  914 
Cathartic  acid,  901 

elixir,  compound,  1312 
Catnep,  813 

oil,  830 
Caulophvllin.  869 
Caulophvllum,  900 
thalictroides,  .Sfi9.  900 
fluidcxtriu!t.  1321 
Cau.stif.  Ksmarch's  painless, 
1279 
iodine.  1279 
lunar.  665 
niiti;;atci|.  666 
point  mould,  665 
potash.  513 
soda.  53.'! 

Holufion  iorline.  1327 
toiijthfnid,  665 
Cauterizing'  |>fm'iN  of  suli)hato 

of  copper.   1293 
Cayenne  pejipiT.  H43 
Ceanothin.  SC.'.t 
Ceanothus  Anicricanus,  869 
CMrat  oil.  830 
Celandine.  976 
Celcrina,  1354 


Celery,  compound  elixir,  1310 
fluidextract,  1320 
oil,  830 
Cellar,  1071,  1073 
Cellulin,  715 
Celluloid,  717 
Cellulose,  715 
group,  715 
Celsius's  thermometer,  114 
Cement  for  bottle  labels,  1068 
Centuary.  American,  901 
Centigrade  thermometer,  114 
Centigramme,  42 
Centiliter.  42 
Centimeter,  cubic.  42 
Centrifugal  machine,  251 
Cephaoline,  968 
Cephaclis  Ipecacuanha,  968 
Cera  alba.  1015 
flava.   1015 
sigillata.  1354 
Cerasein,  869 
Cerasin.  746 
Cerasus  serotina,  870 

Virginiana,  869 
Corata,  1256 
Cerate,  1257 
camphor,  1257 

compound,  1310,  1354 
cantharides,  1257 
carbonate  zinc,  1  280 
extract  cantharides.  1  279 
Goulard'.s.  658.  1257 
lead,  compound.  1  280 

subacetate,  658,  1257 
rosin,  1  258 
.    compound.  1258 
savine,  1280 
simple,  1  257 
soap,  1  280 
spermaceti,  1256 
Turner's.  1345,  1354 
zinc,  carbonate,  1  280 
Cerates.  1256 

preserving  and  dispensing, 
1267 
Ceratum,  1  257 
camphora',  1  257 

comi)ositum,  \'M0 
cam])horntuiii,   1310 
canth;iridis,  1  257 
cetacel,   1  256 
citrini,  1-'>51 
cpuloticuui,  l.'!54 
extnu^ti  cantharidis,  1279 
labiale,  13,54 
lithargyri    acetati    composi- 

tum.  1354 
pluinl)i  subacotatis,  658, 

1257 
resiiiM'.  I  258 

composihim,  1  258 
sabina-.   1280 
saponis.   1280 
zinei  carbonalis,  1280 
Ceresin.  MMM,    1354 
Coric  oxide.  616 
Ccrii  ehloriilum,  617 
nitriis.  617 
oxaliis.  617 
oxidum.  617 
sulphas,  617 
Cerin,  1015 
Orite,  «1« 


Cerium,  616 
chloride,  617 
nitrate,  617 
oxalate,  617 
oxide,  617 
sulph.ate,  617 
Cerolcin,  1015 
Cero.so-ceric  oxide,  617 
Ceroso-cerii  oxidum,  617 
Cerotic  acid,  1 01 5 
Cerous  oxalate,  617 

oxi<le,  616 
Cet.aceum,  1012 
Cetin,  1012 
Cetin-elaic  acid,  1012 
Cetin-elain.  1012 
Cetraria,  1354 

decoction.  335 
Cetyl  palmitate,  1012 
Ceylon  cinnamon,  817 

oil,  818 
Chalcanthum,  1354 
Chalk,  aromatic  powder,  1334 
with  o])ium.  1335 
mercury  with,  670 
mixture,  305,  598 
Richard's,  1288 
ointment,  1291 
powder  aromatic,  1334 
compound,  597,  1186 
powders.  1 296 
precipitated,  593 
prepared.  593 
troches.  1205 
Chalybeate  pills,  1223 
Chamtt'lirin,  900 
Chamadirium,  900 

luteum,  900 
Chamber,  evaporating,  136 
(^hami.sso,  977 
Chamomile,  851 
English.  851 
(ierman.  851 
Roman.  851 
Change   in  color   in    prescrip- 

ti(ms.  1179 
Channing's  solution.  1326 
Cha])mMn's    copaiba    mixtures 
1289,  13,30 
.linncr  pill.  1332 
liver  pills,  1295 
mixture.  1330 
jiump.  217 
Charcoal,  104,  ,')03,  719 
and    blue  nuiss    mixture, 

1289 
animal,  221,  .502 
jiuritied,  502 
poultice,   1296 
Charging  retorts,  146,  147 
Chari>ie,  1354 
Charta  cantharidis,   1292 
])otassii  nitratis,  1277 
sinajiis,  1  277 
Charta',  1277 
('baser  mills,  173 
Chaulmugra  oil.  879 
Cheiranlhus  annuus,  840 
Chekan,  S57 
Cheken.  8,57 
hitter.  857 
Chekenetin.  857 
Chekenin.  857 
Chekenon.  S,57 
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Ch«l«n,  1354 
Chelerythrine,  976,  978 
Chelidonic  acid,  976 
Chelidonine,  976 
Chelidoniuni,  976 
majus,  976,  978 
Chelidoxanthin,  976 
Chelone  glabra,  869 
Chelonin,  869 
Chelsea  pensioner,  1281 
Chemical    aqueous    solutions, 
279 
food,  1303,  1341,  1354 
incompatibility,  1163 
solution,  189 
Chenopodium,  849 
ambrosioides,  849 
anthelminticum,  848 
oil,  848 
Chenotaurocholic  aoid,  1011 
Cherry,  799 
laurel,  849 
Chestnut,  919 

Chilblain!;,  cream  for,  1281 
Chili  saltpetre,  548 
Chimaphila,  919 
fluidextract,  387 
umbellata,  869,  919 
Chimaphilin,  869,  919 
China  clay,  507 
Chinese  cinnamon,  817 

oil,  818 
Chinium,  1354 
Chinoidine,  978 
pills,  1294 
Chinol,  978 
Chinoline,  739,  978 

monohypochlorite,  978 
Chionia,  1354 
Chirata,  891 
fluidextract,  388 
tincture,  341 
Chiratin,  891 
Chloral,  780 
ammonium,  787 
and  bromide  compound,  1330 
and  camphor,  1310,  1354 
and  camphor,   glycerole, 

1285 
and  potassium  bromide  mix- 
ture, compound,  1330 
butyl,  787 
caffeine,  1354 
camphorated,  1310 
camphoratum,  1310 
carbamida»  787 
oarbol,  787 
oarmine,  1355 
eream,  1  281 
eyanhydrate,  787 
formamide,  781 
hydrate,  780 
butyl,  787 
croton,  787 
menthol,  787 
urethane,  787 
Chloralamide,  782,  1355 
Chloralimide,  787,  1355 
Ghloralose,  787 
Chloralum  hydratum,  780 
Chlorates,  tests  for,  484 
Chlorhydrophosphate  of  lime, 

syrup,  1338 
Chloric  acid,  486 


Chloride   of   ammonium,  mix 
ture,  1329 
of  barium,  solution,  1  299 
ethyl,  774 
ethylidene,  788 
of    imn,    tincture,   ethereal 
1343 
tastele.«s,  1343 
mercury,  corrosive,  673 

mild,  674 
methyl,  788 
zinc  paste,  1  293 
Chlorides,  tests  for,  484 
Chlorinated  lime,  486,  590 
potassa,  solution,  1328 
soda  solution,  487 
Chlorine,  484 

compound  solution,  485 
saucer  disinfectant,  486 
test  solution.  1030 
water,  273,  279,  485 
Chlorobrom,  1355 
Chlorocarbon,   787 
Chloroform,  782 
and    cannabis    indica,  com- 
pound mixture,  1330 
anodyne,  1330 
as  a  solvent,  191 
compound  elixir,  1312 
elixir,  1^2 
Chloroform,  emulsion,  302 
parefjoric,   Hartshorn's, 

1282 
gelatinized.  1  280 
liniment,  323 
purification,  783 
spirit,  314 
water,  276 
Chloroformum,   782 
Chlorogenine,  978 
Chlorol.  1365 
Chlorphenol,  739,  1355 
Chocolate  coated  pills,  1226 
nut,  877 
syrup,  1304 
Choice  of  thermometers,  115 
Cholera  mixture,  sun,  1290, 
1330 
remedy.  Dr.  Dwight's, 
1297 
Cholesterin,  1003 
Choline,  1017 
Choudrodendron  tomentosum, 

979 
Chondrus,  746 
compound  syrup,  1339 
crispus,  746 
emulsions.  1157 
gelatin,  1323 
mucilage.  1331 
Chopping,  168 
Christia.  1355 
Chrome  iron  ore,  524 
Chromic  acid,  651 
anhydride.  651 
oxide,  651 
trioxide,  651 
Chromii  hruniidum,  651 
tlichloricluin.  651 
fluoriiliiiii.  651 
iodiduiii,  651 
sulphas,  651 
trioxiduui,  651 
Chromium,  651 

94 


Chromium   bromide,  651 
dichloridc,  651 
dioxide,  651 
fluoride,  651 
iodide,  651 
monoxide,  651 
salts,  tests  for,  651 
sesquioxide,  651 
sulphate,  651 
trii^xiile,  651 
Chromogene,  898 
Chromous  oxide,  651 
Chrysarobin,  903 

ointment,  1263 
Chrysarobinum,  903 
Chrysene,  719,  727 
Chrvsophanic  acid,    901,    903, 

907 
Chrysophyllum  glycyphlaeum, 

920 
Churchill's      iodine      caustic, 
1327 
tincture  iodine,  1.343 
Chymosin,  1355 
Cibus  deorum,  1355 
Cicuta,  817 

virosa,  814,  978 
Cioutine,  978 
Cimicifuga,  855 

compound  "vrup,  1338 
extract,  443 
fluidextract,  388 
racemosa,  855,  869 
tincture,  348 
Cimicifugin.  869 
Cinchona.  932 
assay,  933 
Calisiiyn,  932 
compound  tincture,  349 
elixir,  1312 
extract,  440 
fluidextract,  389 

assay,  389 
infusion,  331 
Ledgeriana,  932 
oflicinalis,  932 
rubra,  933 
succirubra.  9.33 
tincture,  349 
assay,  349 
detannated,  1.343 
Cinchonaminc.  9."14 
Cinchonic  reel.  9;?4 
Cinchonicine.  9.'V4 
Cinchonidine.  9;i4 
salicylate.  978 
sulphate.  941 
Cinchonidin.-o  salicylas,  978 

fulphas.  941 
Cinchonina'  sulph.-vs,  941 
Cinchoninc.  9.34,  978 

sulphate.  941 
Cinohotinc.  V'.'A 
Cineol.  823,  S24 

assay.  823,  824 
Cincres  clavollati.  1355 
Cinnabar,  667.  1355 
Cinnnldchyilum.  819 
Cinnaiiiii-  lu-id.  864,  866 
aldohvdp.  8IS.  819 
a-Wiy.  818,  819 
CinnaiiKiinuni.  S17 
camphora.  832 
Cassia.  817 
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Cinnamomum  saigonicum,  817 

zeylanicum,  817 
Cinnamon,  cassia,  817 
Cevlon,  817 
Chinese,  817 
oil,  817 
Saigon.  817 
spirit,  315 
syrup,  1339 
tincture,  350 
water,  276 
Cinquefoil,  920 
Circulatory  maceration,  242 

solution,  191 
Cissampeline,  967 
Citral  away,  807 
Citrate  of  ammonium,  stronger 
solution,  1325 
iron   and    quinine,   efferves- 
cent, 1335 
iron   and   quinine,  solution, 

1298 
morphine-solution,  1327 
potassium  mixture,  1  290 
sodium  Solution,  1328 
Citrated  caffeine,  973 
effervescent,  973 
Citric  acid,  796 

saccharated,  1309 
syrup,  290 
Citrine  ointment,  1264 
Citro-chloride  of  iron  tincture, 

1343 
Citro-iodideof  iron,  syrup,13H> 
Citro-tartrate  of  sodium,  solu- 
tion, effervescent,  1328 
•Citronella,  oil,  830 
Citron  el  lol,  830 
Citrullus  Colocynthis,  889,  910 
Citrus  acris,  79fi 
Aurantium,  805 
Bergamia,  807 
Limonum,  795,  806 
medica,  830 
vulgaris,  805 
Civet,  1016 
Civetta,  1016 
Clarification,  198,  219 
by  fermentation,  221 
by  increasing  the  fluidity  of 

the  liquid,  219 
by  subsidence,  221 
by  the  application  of  heat, 

219 
by  the  use  of  albumin,  219 
by  the  use  of  gelatin,  220 
by  the  use  of  milk,  220 
by  the  use  of  paper  pulp,  220 
Clarified  honey,  299 
Claviceps  purpurea,  879,  897 
CUavage,  231 
Clematis,  857 

Cleuens's      solution,      1 298« 
1328 
bromide  of  arsenic,  1328 
Clinical  thermometer,  116 
Clinometric  crystals,  229 
Closet,  poison,  1070 
Cloudiness     in     prescriptions, 

1177 
Clove  cinnamon,  oil,  830 
Cloves,  KIH 

oil,  820 
Ooal,  l(H,  72« 


Coal  oil  stove,  110 

used  for  heating,  100 
Coal  tar,  726 

camphor,  728 
naphtha,  1355 
solution,  1299 
Coarse  powder,  186 
Coating  pan,  1226 

pills,  1225 
Cobalt,  653 
chloride,  653 
sulphocyanate,  653 
Cobaltous  nitrate  test  solution, 

1030 
Cobb's  pills,  1294 
Cobweb,  1018 
Coca,  969 

and  guarana  elixir,  1313 

assay,  969 

aromatic  wine,  1346 

elixir,  1313 

fluidextract,  390 

wine,  368 
Cocaina,  970 

Coeainw  hydrochloridum,  971 
Cocaine,  970 

hydrochloride,  971 

oleate,  324 

pencils,  1338 
Cocculus  Indicus,  976,  979 
Coccus,  1014 

cacti,  1014 
Cochia  pills,  1333 
Cochineal,  1014 

color,  1325 

test  solution,  1039 
Cochlearia  armoracia,  840 

officinalis,  840 
Cocillana  baric,  900 
Cockroach,  1018 
Coco-nut  oil,  879 
Cocos  nueifera,  879 
Codamine,  925 
Codeina,  929 
Codeiniu  phosphas,  930 

sulphas.  931 
Codeine,  929 

phosphate,  930 

sulphate,  931 

syrup,  1339 
Cod  liver  oil,  1012 

emulsions,    303,     1 283, 
1319 
Coffea  ariibica,  972 
Coffee,  972 

fluidextract,  green,  1321 

fluidextract,  roasted,  1321 

syrup,  1304,  1339 
Cognac,  1355 

brandy,  793 

oil.  793 
Cohobation,  803 
Coke,  105 
Cola  nut,  977 
eolation,  198.  202 

in  smaller  oi)crations.  203 
Colchici  cormis,  95S 

flores,  976 

radicis,  cxtractuiii   fluidiiiii, 
381 

vinum.  368 

semen,  959 
("olchicinii,  960 
Colchicine,  959,  960 


Colcbicum  autumnale,  958,  976 
corm,  958 
assay,  958 
extract.  443 
flowers,  976 
seed,  959 
assay,  959 
fluidextract,  391 
tincture,  350 

ethereal,   1305 
wine,  369 
Colcothar,  1355 
Cole's  dinner  pill,  1332 
laxative  pills,  1  295 
Colla  piscium,  1355 
Collapsible  tubes,  1268 
Collargolum,  1016 
Collecting  precipitates,  223 
Collidine,  727,  1017 
Collinsouia,  813 

canadensis,  813,  870 
Collinsonin,  870 
Collodia,  319 
Collodion,  319 
blistering,  319 
cantharidal,  319 
corn,  1280,  1310 
croton  oil,  1310 
flexible,  320 
iodinsi,  1280 
iodized,  1310 
iodoform,  1310 
Pavesi's  hajmostatic,  1280 
salicylated,  compound,  131C 
styptic,  320 
Collodions,  319 
Collodium,  319 

cantharidatum,  319 
flexile,  320 
iodatum,  1310 
iodoformatum.  1310 
salicylatum  compositum, 

1310 
stypticum,  320 
tiglii,  1310 
Colloids,  239 
Colocynth,  910 

and  hyoscyamus,  pills,  1333 
and  podophyllum  pills,  1333 
compounil  extract,  444 

pills,  i:533 
extract,  444 
Colocynthein,  889 
Colocynthin.  889,  910 
Colocynthis,  910 
Coloeynthitin,  910 
Cologne  water,  1  300 
Colophony,  861 
Color  of  volatile  oils,  801 
Colorless  syrup  hydriodic  acid, 

290 
Colors  for  show  bottles,  1280 
Colton's  gelatin  coater,  1230 
gelatin  leaf  making  machine, 

1242 
lozengo  cutter,  1204 
modern  jiill  plant.  1219 
pearl     or     globule     mould, 

1241 
suppository  machine,  1253 

mould,  1*250 
tablet  triturate  machine,1200 
Columbian  spirit,  107 
Columbin,  890 
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Columbo,  890 
Colutea,  911 

arborescens,  911 
Combinations  unKtted  for  pre- 
scriptions, 1182 
Comfrey  root,  750 
Commercial  honey,  299 
Comminution,  lfi8,  256 
Commiphora  Myrrha,  831,  863 
Common  gin,  760 
salt,  645 

scurvey  grass,  840 
Composition  powder,  1335 
Compound  camphor  cerate, 
1310 
cathartic  elixir,  1312 

pills,  1222 
cerate  lead,  1 280 
chalk  powder,  597,  1186 
confection  rhubarb,  1281 
croton  oil  liniment,  1324 
decoction  aloes,  1310 

sarsaparilia,  334,  335 
digestive  elixir,  1313 
effervescent  powder,  1  186 
elixir  blackherrj',  1317 
buchu,  1311 
cascara  sagrada,  1317 
celery,  1311 
chloroform,  1312 
corydalis,  1313 
crampbark,  1318 
orange,  1345 
pepsin,  1316 
quinine,  1312 

and  phosphates,  1317 
stillingia,  1318 
tar,  1316 
taraxacum,  1318 
Turkey  corn,   1  283 
viburnum  opulus,  1318 
emulsions,  1158 
essence  vanillin,  1344 
ethers,  760 

extract  colocynth,  444 
fluidextract,  buchu,  1321 
sarsaparilia,  416 
stillingia,  1322 
infusion,  catechu,  1285 
flaxseed,  1285 
gentian,  332 

concentrated,    332, 
1324 
myrrh,  1286 
rose;  333,  1324 
senna,  331 
iodine  ointment.  1292 
iodoform  ointment,  1292 
iron  mixture,  305,  (i2'.l 

pills,  Thomson's,  1295 
laxative  pills,  1224 
lever  balance,  63 
liniment,  mustard,  322 

opium,  1324 
mixture,  apium,  1  288 
chloral  and  bromide  potas- 
sium, 1330 
chloroform    and    cannabis 

indica,  13.30 
giycyrrhiza,  305 
rhubarb,  1331 
oil,  hyoscyanius,  1332 
ointment,  meroury,  1292 
pancreatic  powder,  1335 


Compound  pills  aloes  and  podo- 
phyllum, 1332 

aloin,  1332 

aloin,  strychnine,  and 
belladonna.  1333 

antimony,  1  220 

colocynth,  1333 

copaiba,  1294 

galbanum,  1  294 

iodide  mercury,  1  294 

iron,  1295 

rhubarb,   1225 

soap,  1295 

squill,  1295 
powder,  acacia,  1334 

acetanilide,  1  1  85 

almond,  1.334 

anise,  13.36 

bay  berry,  1.335 

camphor,  1  296 

catechu,  1334 

glycyrrhiza,  1  186 

iodoform,  1335 

jalap,  1187 

kino,  1335 

morphine,  1  186 

pepsin,  1335 

rhubarb.  1187 

senna.   1297 

resorein  ointment,  1345 
rosin  cerate,  1258 
salicylated    collodion, 

1310 
solution,  borate,  sodium, 
1328 

chlorine,  485 

hvpophosphites,  1  299, 
■  1326 

iodine,  491 

opium,  Squibb's.  1299 

phosphates,  1300 

sodium  phosphate.  552 

zinc  and   aluminum,  1329 
and  iron,  1329 
spirit  cajuput,  1300 

cardamom,  1337 

ether,  312,  768 

juniper,  316 

lavender,  356 

orange,  314 
sulphur  ointment,  1345 
syrup  actiEa,  1338 

asarum,  1.338 

black  cohosh,  1.3.38 

Canada  snakeroot,  1338 

chondrus,  1339 

ciinicifuga,  1338 

hydroehlorophosphates, 
'  1340 

hypnphosphites,  293, 
'595,  1302 

Irish  moss,  13;'.9 

juglans.  1302 

mori)hine,  1340 

phosphates.  1303,  1.341 
with  quininiMind  strych- 
nine, 1340 

rhubarb  and  pi)ta,«sa, 
1341 

sarsaparilia,  296 

senna,  1342 

squill,  297 

stillingia,  1.342 

white  pine,  1.341 


Compound  tar  ointment,  1.345 

plaster,  1319 
tim-ture  benr.oin,  346 

cardamon,  348 

cinchona,  349 

cudbear,  1344 

gambir,  352 

gentian,  352 

green  .soap,  1305,  1.344 

guaiac,  1.343 

ignatia,  1306 

iodine,  I  306 

iodoform.  1  306 

jalap,  1343 

kino  1.344. 

lavender.  356 

vanillin,  1344 

viburnum,  1.345 

zedoary,  1.345 
wine  orange,  1.345 
Compounding  extemporaneous 

solutions,  1150 
the  prescription,  1138 
Compressed  camphor,  832 
pill  machine,  1233 
pills,  12.33 
sponge,  1.3.38 
suppositories,  1250 
suppositorv  machine,  1252 
tablets,  1233 
troches,  1233 
Comptonia,  919 

asplenifolia,  919 
Concentrated     compound     in- 
fusion,   gentian,    332, 
1324 
solution  acetate  ammonium, 

t'onchinine,  1355 
Concusconine,  9.34 
Condensation,  140 
Condensed   chart   of  official, 

chemical    substances    and 
their  preparations.  69U 

vegetable  drugs,  with  their 
preparations,  980 
Condenser,  Licliig's,  149 

Rice's,  154,  156 

tube,  150,  151 
Condensing  worm,  151 
Condurangin,  900 
Condurango,  900 
Confeetio  aroniatica.  i  280 

aurantii  cortiois,  1281 

cardiaca,  1355 

Damocr:itis,  1355 

opii,  1280 

piperis,  1209 

rosiv,  1209 

senn.r,  I  209 

sulphuris,    1209 
("on  feci  ion.  aroiiiiitii-.   1280 

black  pcpjuT.  1  280 

laxative,  1280 

opium,  1  280 

orange  peel,  1  281 

rhubarb  compound,  1281 

rose.  1209 

senna,    1  209 
Confecfiones,  1208 
Confections.   1208 
Conglutin,  872 
Conhydrine.  974,  978 
Conical  percolator,  254,  25<( 
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Coniine.  974.  978 

hydrobroinide,  978 
Coniuin,  974 

assay.  974 

extract,  440 

tluiilextract,  392 

mnculfttum.  974,  978 

tincture.   1305 
Connecticut  lead,  1355 
Conquinamine,  934 
Conserve  hollyhock,  1281 
Containers,  .selection  of,  1066 

stock  liquids,  1076 
Continental    method   of  emul- 

sification,  1155 
Continuous  extraction  appara- 
tus, 426 

filtration,  21.3 

percolation.  374 

wa.shing,  198 
apparatus,  199 
Contusion.  170 
Convallamarin.  889.  894 
Convallamaretin.  889 
Convallaretin.  S89.  894 
Convallaria,  894 

flowers  fluidextr.ict,  1321 

fluidextract,  393 

majali.s,  831.  889.  894 
Convallarin.  889.  894 
Convolvulin,  904 
Convolvulinic  acid,  889 
Convolvulus  batatas,  744 

scammonia,  905 

scoparius,  831 
Copaiba,  844 

baLsam.  844 

compound  pills.  1294 

m.-jss,  1210 

mixture.  1330 
alkaline,  1288 
Chapman's.  1289,  1330 
L.'vfBvette,  1330 

oil,  844 

resin,  459 
Copaiva,  844 
Copaivie  acid,  844 
Copal,  868 
Copal  ra  bal.sam,  869 
Copper,  661 

acetate,  661 

arsenate,  661 

bromide,  661 

citrate,  662 

nitrate.  662 

oleate,  8K1 

oxide.  666 

fiulpliato,  662 
pencils.  1293 

Hulphcthviate,  787 

tnrtnitp.'6r.2 
Copperas,  647 
Coptine,  976 
Coptis,  976 

fluidextract,  1.321 

Tcetii,  976 

trifolia,  976 
Corallin,  741 
Cordial,  aniseeil,  1311 

blackberry.  1310 

Curasao,  1313 

Godfrey -s,  1281,  13.31 

neatralizing.  l.'V41 

reetorativo,  1  291 


Cordial,  Warner's  gout,  1306 
Cordiale  rubi  fructus,  1310 
Coriander,  815 

oil,  815 
CoriandruiB,  815 

sativum,  815 
Coridine,  727 
Cork  borers,  143 
fitting,  143 

press,  1161 
tops,  gummed,  1161 
Corks,  1160 
Corlieu'a  anti-gout  pills, 

1293 
Corn  collodion,  1280,  1310 
Liebi^'s,  1280 

silk,  854 

fluidextract,  1323 

smut,  901 

starch,  743 
Cornin,  870 
Cornu  cervi,  1355 

ustum  nigrum,  1355 
Cornus,  900 

circinata.   fluidextract,   1321 

florida.  870.  900 

fluidextract,  1  284,  1.321 
Cornutine,  897 
Coronilla  scorpioides,  900 
Corrosive  chloride  mercury, 
673 

mercuric  chloride,  673 
salve  mull.  1345 

sublimate.  673 

gauze,   1285 
Corydalin,  870 
Corydaline,  976,  978 
Corydalis,  976 

compound  elixir,  1313 

fluidextract,  1321 
Corylus  avellana,  897 
Cosmoline,  886 
Coster's  paste,  1  293 
Coto.  857 

bark,  857,  900 

fluidextract,  1321 

oil,  857 

tincture,  1343 
Cotoin.  900 
Cotton,  absorbent,  716 

boric  acid,  1 281 

cloth  strainers,  203 

flannel  strainers,  203 

iodized.  I  281 

iodoform.  1  281 

purified,  716 

root  bark.  897 
fluidextract,  381 

salicylic  acid,  1  281 

seed  oil,  874 

styptic,  1323 
Ciiuchgrass,  758 
Cough  lo/.enge.i.  Heating's, 
1287 

mixture,  Fothergill's,  1289 
hydrobroinic  ncid,  1289 
I'lincoasfs.  1289 
Tolu,  1290 

powder.  1  297 

syruj).  .Inckson's,  1.341 
Coumarin,  H2'J.  H79 
Counter,  dispensing,  1064 

prescription,  1068 

scales,  61 


Court  plaster,  1271 
Cow  parsnip,  817 
Coxe's  hive  syrup,  297 
Crab  oil,  879 

orchard  salt,  583 
Crabs'  eyes,  1429 
Crarapbark,  847 

compound  elixir,  1318 
Cranesbill,  918 
Cream  of  camphor,  1281 

chilblains,  Vance'.-",  1281 

chloral,  1281 

tartar,  517 
soluble,  1355 
Creosote  ointment,  1291 
Cremor  antisepticui,  1355 
Creolin,  7.39,  1356 
Creosotal,  1355 
Creosote,  724,  727 

carbonate,  1355 

salicylic   acid   salve   mull, 
1345 

water,  277 
Creosotum,  724 
Cresalol,  1355 
Cresol,  727,  729,  1.355 

compound  solution,  729 

iodide,  739 

naphthol,  739 

saponated  tincture,  1343 
Crcsolin,  1355 
Cresotic  acid,  739 
Cresotinic  acid,  738 
Cress,  oil,  840 
Cresylic  acid,  729 
Cresylol,  1355 
Creta  praeparata,  593 
Crocetin,  889 
Crocin,  889,  900 
Crocus,  900 

antimonii,  1355 

Martis,  1355 

metalloruni,  1355 

sativus,  831,  889,  900 

Saturni,  1355 
Crotalus,  1018 

horridus,  1018 
Croton  chloral,  1298,  1355 
hydrate,  787 

Eluteria,  830 

oil,  877 

collodion,  1310 
liniment,  1324 

compound,  1324 
ointment,  1  291 
pencils,  Limousin's,  1293 
].ills.  1294 

Tiglium.  877 
Crotonol,  877 
Crotonylene,  727 
Croup  liniment,  1286 
Crowfoot.  S.i7 
Crucible  furnace,  120 

Hessian,  120 

operations,  120 

platinum,  121 
Crude  rnlcium  sulphide,  590 

carbolic  acid,  729 

malnte  iron,  1320 
tinct<ire,  1.343 

tartar,  793 
Cryptidine,  727 
Cryptolytes,  759 
Cryptopino,  934 
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Cryst-alba,  1355 
Crystalli  tartari,  1355 
Crystalline  form,  determina- 
tion, 231 
Crystallization,  229 
fractional,  236 
intermediate,  236 
retarded,  233 
water  of,  234 
Crystallizing  vessels,  235 
Crystallography,  229 
Crystalloids,  239 
Crystals,  collection,  235 
draining,  235 
drying,  235 
growing,  233 
methods  of  obtaining,  232 
washing,  235 
Cubeb,  842 

emulsion,  1283 
ethereal  tincture,  1305 
fluidextract,  393 
Mitchell's  syrup,  1301 
mixture,    Dr.    .1.    Wm. 

White's,  1289 
oil,  843 
oleoresin,  427 
tincture,  341 
troches,  1207 
Cubebn,  842 
Cubebic  acid,  842 

resin,  842 
Cubebin,  842 
Cubic  centimeter,  42 

nitre,  548 
Cuca,  1355 

Cucumber  seed,  oil,  879 
Cucumis  melo,  879 
prophetarum,  890 
sativus,  879 
Cucurbit,  140 
Cucurbita  citrullus,  880 

Pepo,  876,  879 
Cudbear,  compound  tincture, 
1344 
tincture,  1344 
Cullet,  1.355 
Culver's  root,  906 
Cumin,  817 

oil,  817 
Cuminum,  817 

cyminum,  817 
Cumol,  719 
Cunila,  849 

mariana,  849 
Cupreine,  934 
Cupri  acetas,  661 
arsenas,  661 
bromidum,  661 
citras,  662 
nitras,  662 
oxidum,  662 
subacetas,  662 
sulphas,  662 
tartras,  662 
Cupric     ammonium     sulphate 
test  solution,  1030 
oxide,  662 

black  661 
sulphate,  662 

test  solution  10.30 
tartrate  test  solution,   1030, 
1042 
Cuprous  oxide,  red,  661 


Cuprum  .scoriatum,  1355 
Curasao,  1355 

aloes,  909 

cordial,  1313 

elixir,  13i:') 

spirit,  1337 
Curare,  976,  978 
Curarine,  976,  978 
Curcas  purgans,  879 
Curcuma,  744 

longa,  744,  830 

oil,  830 

zedoaria,  832 
Currant,  799 
Curtman's  still,  152 
Cusconidine,  934 
Cusconine,  934 
Cusso,  896 
Cutch,  1355 
Cutter  for  herbs,  168 

rotary,  169 
Cutter's  pills,  1294 
Cutting,  168 

glass  tubes,  142 

plaster  paper,  1274 
Cyanide,  ethyl,  787 

mercuric,  668 
Cyanogen,  727,  838 
Cydonia  vulgaris,  750 
Cydonium,  750 

mucilage,  1290 
Cymene,  812 
Cymol,  727 
Cyna,  oil,  830 
Cynips  tinctoria,  911 
Cynoglossum  oflicinale,  750 
Cynosbata',  1355 
Cypripedin,  870 
Cypripedium,  853 

fluidextract,  394 

hirsutum,  853 

parviflorum,  853 

pubescens,  853,  870 
Cytisine,  976,  978 
Cytisus  Laburnum,  976,  978 

Scoparius,  975 

D. 

Da    Costa's   pills,   bromide  of 
nickel,  1294 

syrup,  bromide  of  nickel, 
1301 
Dactyli,  1355 
Dagutt,  1355 
Dahlia,  oil,  8.30 

pinnata,  830 

variabilis,  751 
Dalby's  carminative,  1330 
Damiana,  858 

elixir,  1318 
Dandelion,  892 
Daphne  Mezereum,  852,  889 
Daphnetin,  889 
Daphnin.  853,  .889 
DiiMJespis,  1355 
Dating  machine,  rubber, 

1140 
Datisoa  cannabina,  S89 
Datiscotin,  8.S9 
Datisein,  889 

Datura  Stramonium,  879,  955 
Daturine,  956,  978 
Daucus  Carota,  816 


Davenport's  capsule  filler, 

l2:w 

Day's  ]iill  ma.'fs  mixer,  1211 

yjomiule  wiusher,  804 
Dead  oil,  727 
Decimtation,  108,   199 
Decigramme,  42 
Deciliter,  42 
Decimal  system,  41 
Decimeter,  42 
Decocta,  333.  3.34 
Decoction,  242 

aloes,  coiiipiiund,  335,  1310 
barley,  1281 
cetraria,  335 

sarsaparilla,  compound,  335 
vessel,  block  tin,  '.V.i'.'t 
Zimiuermaii's,  1282 
Zittmann's,  334,  335 
Decoctions,  333,  334 

unoflicial,  335 
Decoctum  album,  1355 
aloes  couipositum,  335, 

1310 
cetraria;,  335 
diaphoreticum,  13.')5 
granati  cortieis,  335 
hajinatoxvli.  335 
hordci,  1281 
lignorum,  1355 
sarsaparilla?  couipositum, 
334,  335 
fortius,  334 
mitius,  335 
Zittmanni,  334,  335,  1355 
Decoloration,  221 
Decolorized  sponge,  1338 

tincture  iodine,  1343 
Decomposition  in  prescriptions, 

1174.  117S 
Decrepitation,  235 

water  of,  235 
Deflagration,  121 
Dckagramme,  42 
Dekaliter,  42 
Dekametcr,  42 
Deliquescence,  235 
Delphininc,  962,  976,  978 
Delphinium,  976 
consolida,  879,  970 
Staphisagria,  879,  962,  978 
Delphinoiiline,  962 
Delphinus  I'lioca-na,  1017 
Delphisine,  962 
Demijohn,  1075 

tilting,  1076 
Density  of  solutions,  190 
Deoiloraut  solution,  1329 
Deodorized  alcohol,  762 
iodoform.  ^'^'2■^ 
opium,  923 
tincture.  360 
Deodoroliiia,  SSil 
Derivatives  of  sugars  through 
the  action  of  fermcut.s,  759 
Dermatol.  693,  1.355 
Dermatol, igic  i>a.stcs,  13:<2 
Derosno's  salt,  1. '!.'>.'> 
Deshlcr's  salve,  1258 
Desiccated  suprarenal  glands, 
1007 
thyn.id  glands,  1008 
Desii'cating  frame  and   travs, 
lf)4 
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Desiccation,  129,  163 

objects  of,  163 
Dessertspoonful,  41 
Destructive  distillation,  159 
Detannated  tincture  cinchona, 

1343 
Determination    of    crystalline 

form,  231 
Deuteropine,  925 
Device    for    holding    mortars, 

1071 
De  Vigo's   mercurial    plaster, 

1296 
Dewees's  breast  plaster,  1 296 

carminative,  1290 

tincture  guaiac,  1343 
Dextrin,  743 

mucilage,  1331 

paste,  1 1 48 
Dextrinated  paste,  1332 
Dextro-glucose,  751 
Dextrose,  751 
Diabenzene,  1017 
Diabolus  metallorum,  1355 
Diacetyl  tannin,  920 
Diachylon  ointiueut,  661, 

1263 

plaster,  661.  1273 
Diacodium,  1355 
Diagrydium,  1355 
Dialysates,  241 
Dialysis,  239 
Dialyzed  iron,  241 
Dialyzer,  239,  240 
Diamond  powder  divider,  1193 
Diana,  1355 
Diapente,  1355 
Diaphtherin,  741,  1355 
Diarrhwa  mixture,  1330 
Gould's,  1289 
Loomis's,   1330 
Squibb's,  1289 
Thielmann's,  1330 
Velpeau's,  1330 

pills,  Thompson's,  1294 

powders,  1297 
Diascordium,  1355 
Diastase,  745 
Dica's  hydrometer,  83 
Dicentra   canadensis,  870,  978 
Dichloride,  methylene,  788 
Dichloro-methane,  788 
Diclinic  system,  231 
Diethylacctal,  786 
Diethylaldehyde,  786 
Diethylendiainine,  788 
Diethylsulphone  (limethyl- 

methane,  775 
Diethylsulph(m(!  methyl-ethyl- 

mt'thane,  776 
Diffusate,  240 
Digestion,  242,  243 
Digestive  elixir,  compound, 

1313 
I)igitaligenin,  889 
Digitalin,  8H9,  894 
Digitalis,  894 

extract,  445 

fluidextract.  394 

infusion,  330 

purpurea,  8H9,  894 

tincture,  351 
Digitalosc,  889 
DigitokiD,  894 


Dihydroxytoluene,  740 
Diiodparaphenol-sulphonic 

acid,  789 
Di-isobuty  1-ortho-crcsol  iodide, 

739 
Dilapsus,  1355 
Dill,  816 

oil,  816 
Diluted  acetic  acid,  721 

alcohol,  763 

glacial  phosjjhoric  acid, 
1309 

hydriodic  acid,  472,  492 

hydrobromic  acid,  470 

hydrochloric  acid,  470 

hydrocyanic  acid,  837 

hypophosphorous  acid,  483 

metaphosphoric  acid,  1309 

muriatic  acid,  470 

nitric  acid,  475 

nitrohydrochloric  acid.  476 

nitromuriatic  acid.  476 

phosphoric  acid.  482 

silver  nitrate,  666 

solution  lead  subacetate,658 

sulphuric  acid,  479 
Dimethylamido  antipyrine,741 
Dimethylamiae,  1017 
Di-methyl-ketone,  722 
Dimethyl-oxy-chinizin,  1355 
Dimetric  system,  230 
Dimorphous  crystals,  229 
Dinitro-cresol,  739 
Dinner  pill,  Chapman's,  1332 

Cole's,  1332 

Hall's,  1332 
Dinner  pills,  1332 

Fothergill's,  1294 
Dioscorea  villosa,  870 
Dioscorein,  870 
Diosphenol,  845 
Diospyros,  919 

virginiana,  919 
Dioxj'naphthalene,  739 
Dipentene,  957 
Diphenylamine,  1030 

test  solution,  1030 
Diphenyldimethyl  pyrazolon, 

741 
Diphcnylmethylpyrazole,    739 
Diphtheria  antitoxin,  1008 

mixture.    Dr.    Bergerou's, 
1289 
Dipterix  odorata,  879 
Dipterocarpus  turbinatus,  830, 

869 
iJiquinic  sulphate,  936 
I)iquinidine,  934 
Dish,  agate  evaporating,  133 

glass  evai)orating,  133 

graduated  evaporating,  138 

porcelain  evaporating,  133 
Disinfectant,  Jeyo's,  1355 

Ledoyen'g,  1355 
Kisinfci-tol,  1355 
Disintegrator,  Mead's,  176 
Dispensatories,  26,  36,  36 
Dispensing,  1060 

and    compounding,    the   art 
of.  1136 

counter,  1064 

liquids.  1 158 

ointments.    1259,  1267 

powders  and  solids,  1188 


Dispensing,    suppositories, 

1255 
Displacement,  252 

w.ashing,  198 
Distillation,  129,  140,  274 

apparatus  used  in,  140 

destructive,  159 

fractional,  159 

volatile  oils,  801 
Distilled  water,  277,  464 

preservation,  274 
Distilling  flask,  141,  142 
Disulphide,  carbon,  498 
Dita,  977 

bark,  977 
Ditain,  977 
Ditamine,  977 
Dithione,  1355 
Dithiosalicylic  acid,  739 
Dithymoldiiodide,  1363 
Dittany,  849 
Diuretin,  1.355 

Dobell's    purgative   tincture, 
1306 

solution,   1299,  1328 
Dogsbane,  857 
Dogwood,  900 
Dome  of  alembic,  140 
Donovan's  solution,  688 
Dorema  ammoniacum,  868 
Dorvault's   potion    of  Todd, 

1296 
Dose,  average,  34 

unusual,  1089 
Double    normal    test  solution, 
1021 

plain  filter,  206 

screw  presses,  247 
Double  tube  percolator,  264, 

265 
Doubly  oblique  prismatic  sys- 
tem. 231 
Doundake,  868 
Dover's  powder,  1187 
camphorated,  1297 
syrup,  1340 
Draco  mitigatus,  1355 
Drsigon's  blood,  869 
Draught,  effervescing,  1  282 
Drawer  can,  1063 
Dried  alum,  61  4 

calcium  sulphate,  597 

gypsum,  597 

magnesium  sulphate,  583 
Drimya  Winteri,  860 
Drop,  41 

chalk,  593 
Dropping    bottle,    German, 

1160 
Drops.  Kateman's,  1282,  1344 

Kishop,  1282 

bitter  stomachic,  1342 

cardinal,  1282 

hot.  1343 

Lamotto's,  1.343 

pe<'toral,  1344 

rod.  1282 

relative  size  of,  72 

stonuich,  1.342 

weight  of,  73 

Whitwith's  red,  1282 
Drug  clerks'  rules,  1076 

mill,  dispensing,  178 

mills,  172 
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Drying  closet,  gas  heat,  165 
pharmaceutical,  164 

oven,  165 
Dryopterif'  l?ilix-ma8,  853 

marginalis,  853 
Duboisia,  977,  978 

Hopwoodii,  979 

myoporoides,  977 
Duboisine,  977,  978 
Dudgeon's  press,  250 
Dugong  oil,  1017 
Duhring's  solution  sulphide 

zinc,  1300 
Dulcamara,  977 

fluidcxtract,  381 
Dulcamarin,  977 
Dulcin,  1355 
Dulcite,  752 
Dulcitol,  752 
Dulcitose.  751 
Duotal,  726 

Dursse's  percolator,  262 
Dutch  drops,  1355 

liquid,  1355 

oil,  1355 

tea,  1355 
Dwight'scholera  remedy,  1  297 
Dyers'  broom,  857 
Dysmenorrhoea  mixture,  1342 

E. 

Earth,  Japan,  1356 
nut,  1356 
wax,  888 
East  Indian  goldthread,  976 
Easton's  syrup,  292,  638 
Eau  de  Javelle,  1363 

Rabel,  1356 
Eau  sedative  de  Raspail,  1309, 

1356 
Ebullition,  129 
Ebur  ustum,  1356 
Ecballium  Elaterium,  910 
Echium  vulgare,  750 
Eclectic  resinoids,  869 
Economy  gas  stove,  112 
Ecuelle,  806 
Edges  of  a  crystal,  229 
Effervescent    bromide     potas- 
sium, 1335 
Effervescent  bromide  potassium 
with  caffeine,  1336 
Carlsbad  salt,  artificial,  1336 
citrate  caffeine,  973 
iron  and  quinine,  1335 
granuliir,  1335 
citrated  caffeine,  973 
ferric  phosphate,  1335 
Kissingen  salt,  artificial, 

1336 
lithium  citrate,    562 
magnesium  sulphate,  586 

solution.  1327 
phosphate  iron,  1335 
potassium  citrate,  522 
salts,  granulated,  237 
sodium  citro-tartrate,  533 
sodium  phosphate,  551 
solution,  magnesium  sul- 
phate, 1327 

sodium  citro-tartrate,  1328 
Vichy  salt,  artificial,  1336 
with  lithium,  1336 


Effervescing  draught.  1  282 
powder  compound,  1186 
Efflorescence,  235 
Egg  albumin,  1018 
Egg,  white  of,  1018 

yolk,  1018 
Eikonogen,  1356 
Elaeometer,  82 
Elaeosacchara,  755,  1332 
Elaeosaccharum,  1356 
Elais  guineensis,  879 
Elastica,  863 
Elaterin,  889,910 

trituration,     1 188 
Elaterinum.  910 
Elaterium,  889,  910 
Elder,  850 
oil,  830 
Elecampane,  857 
Electricity  as  a  source  of  heat, 

113 
Electuarium,  1429 

dentifricium,  1366 
Electuary,  Fuller's  tamarind, 

1282 

Elemi,  868 

oil,  830 

ointment,  1291 
Eleoptenc,  800 
Elephant  louse,  1356 
Elettaria  repens,  829,  830,  879 
Eliteine,  1366 
Elixir,    acetate    potassium, 
1317 

and  juniper,  1317 
acidi  salicylici,  1310 
ivdjuvans,  317 
adjuvant,  317 
ad  longam  vitam,  1356 
ammonii  bromidi,  1310 
valerianatis,  1311 
et  quininae,  1311 
ammonium  bromide,  1310 
valerianate,  1311 
and  quinine,  1311 
anise,  1311 
anisi,  1311,  1366 
aperitivuin,  1356 
apii     graveolentis    composi- 

tum,  1311 
aromatic,  318 
aromatieuin.  318 
aurantii.  1282 
c(mipositum.  1345 
aurantiorum  compositum, 

1345.   1356 
bismuth,  1311 
bismuthi,  1311 
blackberry  compound,  1317 
black  haw,  1318 
bromide  ammtmium,  1310 
calicum,  1311 
lithium.  1315 
potassium,  1317 
sodium.  1318 
buchu,  1311 

and  acetate  potassium, 

1311 
compositum.  1311 
compound,  1311 
ct  pota.ssii  acctatis,  1311 
buckthorn,  1314 
cnffeina",  1311 
caffeine,  1311 


Elixir,  calcii  bromidi.  1311 
hypophosphitis,  1311 
lactophosphatis,  1311 
calcium  bromide,  1311 
hypophosphite,  1311 
laotophosphate.  1311 
cali^aya,  1282,  1312 
and  hypophosphitea, 

1312 
and  iron,  1312 
ferrated,  1282,  1312 
iron  and  bismuth,  1312 
iron  and  pepsin,  1313 
iron  and  strychnine,  ISl.'J 
pepsin    and    strychnine. 
1313 
cascara  sagrada.  1317 

compound,  1317 
cathartiuum  compositum, 

1312 
celery  compound.  1311 
chloroform,  1282 
chloroformi  compositum, 

1312 
cinchona,  1312 

and  hypophosphites,  1312 
and  iron,  1312 
iron,  and  bismuth,   1312 
and    lactophosphate  of 

calcium,  1312 
and  pepsin,  1313 
and  str3-chnine.  1313 
bismuth,     and      strych- 
nine, 1312 
cinchona,  pepsin  and  strych- 
nine, 1312 
cinchon.e,  1312 
et  ferri,  1312 

et  hypophosphitum,  1312 
ferri,  bismuthi,  et  strvch- 
ninse,  1312 
et  bismuthi,  1312 
et  calcii  lactophosphatis, 

1312 
et  pepsini,  1313 
et  strychniniP,  1313 
pepsini,  et  strychninae, 
1313 
citrate,  lithium,  1316 
Clau.leri.  1282 
coca.  1313 

and  gnarana,  1313 
coc.TP.  1313 

et  guarana;,  1313 
compounil  cathartic, 
1312 
digestive.  1313 
quinine,  1312 
I'orrigcns.  1313.  13.56 
corydnlis  compositum,  1313 

compound.  1313 
crampbark.  compound,  1318 
Curasao.  1313 
Curassao,  1313 
Daffy's,  1366 
damiana,  1318 
digpstivum  oompositum, 

1313 
erioilictyon,  aromatic,  1313 
eriodictyi    aromaticum, 

1313  ' 
tivthroxylon,  1313 

and  guarana,  1313 
eucalypti,   1313 
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Elixir,  eucalyptus,  1313 
euonynii,  1314 
euonyinus,  1314 
ferri  laetati.-*,  1314 

liypoph<i.«phitis,  1314 

phoi^plmtis,  1314 

pyrophosphnti;',  1314 

quinina?,  et  strychnine, 
1314 

pho.-^phatum,  318,  638 
frtinijuln,  1314 
fr:in<;;ula',  1314 
Garus,  1356 
gentian,  1314 

anil    phosphate    of    iron, 
1314 

ferratcd,  1314 

ferrophosphated,  1314 

glycerinate<l,  1315 

with    chloride   of  iron, 
1282 

with    tincture   chloride  of 
iron,  1314 
gcntianir,  1314 

cum  tinctura  ferri  chloridi, 
1314 

et    ferri    phosphatis, 

1314 

ferratum,  1314 
glycerinatum,  1315 
glycerophosphates,  1315 
glycerophosphatuin,  1315 
glycyrrhiza,  1315 

aromatic,  1315 
glycyrrhiz.T,  1315 

aromaticum,  1315 
grindclia,  1315 
grindeliie,  1315 
guarana,  1315 
guaranw,  1315 
Ilaller's,  1356 

acid,  1331 
hops.  1315 
huinuli,  1315 
huinulus,  1315 
hvpophosphite  calcium, 
1311 

iron.  1314 

sodium.  1318 
hypophosphitcs,  1315 

with  iron,  1315 
hypophosphitum.   1315 

cum  ferro,  1315 
iron  hvpophosphite.  1314 

lactate,  1314 

phosphate,  1314 

pyrophosphate,  1314 
(|uininc  and  strychnine, 
1314 

quinine    and    etrychninc, 
1314 
jnhorandi.  1316 
lactate  iron,  1314 
lactophosphatc  calcium, 

1311 
laxativnm,  1317 
liquorii'C.  1315 

aromnlic,  1315 
lithii  br..mi<li,  1316 

citratis,   1316 

sniicylatis.  1316 
lithium  bromide,  1315 

cifrntr,  1316 

salicylate,  1316 


Eli.xir,  long  life,  1356 
malt  and  iron,  1316 
nialti  et  ferri.  1316 
nutrans,  1356 
orange,  1282 

compound,  1345 
paraldehyde,  1282,  1316 
pectorale,  1356 
pepsin,  1316 

and  bismuth,  1316 

and  iron,  1316 

bismuth,   and  strychnine, 
1316 

compound,  1313 
pepsini,  1316 
pcpsini  et  bismuthi,  1316 

bismuthi,    et   strychninae, 
1316 

et  ferri,  1316 
phosphate  iron,  1314 

quinine  and  strychnine, 
318,  638 
phosphori,  318,  494,  1316 
phosphori  et  nucis  vomica;, 

1316 
phosphorus,    318,  494,   1316 

and  nux  vomica,  1316 
picis  compositum,  1316 
jjilocarpi,  1316 
pilocarpus,  1316 
potassii  acctatis,  1317 
et  juniperi,  1317 

bromidi,  1317 
potassium  acetate,  1317 

and  juniper,  1317 

bromide,  1317 
proprietatis  Paracelsi,  1356 
purgans,  1356 
pyrophosphate  of  iron, 
1314 

quinine  and  strychnine, 
1314 
quininiu   et   phosphatum 

compositum,  1317 

valerianatis    et   strych- 

ninic,  1317 
quinine   and    phosphates, 
compounil.  1317 

compound.  1312 
valerianate  and  strychnine 

1317 
red,   1283 
rhamni  I'urshiansr,  1317 

compositum,  1317 
rhamnus  Purshiana,  1317 
rhei,  1317 

Darelii,  1356 

et  magnejiiae,  1317 

et  magncsii  acetatis,  1317 
rhubarb,  1317 

anci  ma<{ncsium  acetate 
1317 

and  nnignesia,  1317 
roborans  Whyttii,  1356 
rubi  compositum,  1317 
salicylate,  lithium,  1316 
salicylate,  sr>dium,  1318 
salicylic  acid,  1310 
salutis,  1356 
simple,  1282 
sodii  bromidi,  1318 

hypiiphosphifis,  1318 

galicylnlis,  1318 
sodium  bromide,  1318 


Elixir,  hypophosphite,  1318 
salicylate,  1318 
stillingia,  compound,  1318 
stillingiie,  compositum, 

1318 
stomachic,  1356 
Stoughton's,  1.356 
strychninae  valerianatis, 

1318 
strychnine  valerianate,  1318 
tar,  compound,  1316 
taraxaci  compositum,  1318 
taraxacum,   compound,  1318 
terpini  hj'dratis,  1318 
cum  codeina,  1318 
cum  heroina,  1318 
terpin  hydrate,  1318 
with  codeine,  1318 
with  heroine,  1318 
three  chlorides,  1356 
Turkev    corn,    compound, 

1283 

turnera,  1318 

turnerae,  1318 

valerianate  of  ammonium, 

1311 

and  of  quinine,  1311 
quinine  and  strychnine 

1317 
strychnine,  1318 
zinc,  1319 
viburni  opuli  compositum, 

1318 
viburnum       opulus,       com- 
pound, 1318 
viburni  prunifolii,  1318 
viburnum  prunifolium,  1318 
viscerale,  1356 
vitri(di  Mynsichti,  1356 
wahoo,  1314 

Yerba  .Santa,  aromatic,  1313 
zinci  valerianatis,  1319 
zinc  valerianate,  1319 
Elixiria,  317 
Elixirs,  317 
Elm,  748 

mucilage,  301 
Elutriation,  187 
Emetine,  968 

Emmenagoguc    pills.  Dr.    Ot- 
to's, 1294 
Emodin,  901,  907,  908 
Emollient  cataplasm,  1337 

species,  1337 
Emplastra,  1270 
Km|ilastrum    adhesivum, 
1270 
ammoniaci,  I  295 

cum  hydrnrgyro,  1271 
antimonii.  1295 
arnicir,  1  271 
aromaticum,  1319 
asafirtidir,  1  296 
belladonnir,  1  272 
canthnridis,  1  271 
cantharidum  perpetuum, 

1 .356 
capsici,  1  273 
ferri,  1271 
fuscum.  1297,  1429 

camphoratnin,  1319 
galbani,  1296 
guminosum,    1356 
hydrargyri,  671,  1273 
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Emplastrum    ichthyocollaD, 

matris  camphoratum,  1319 
menthol,  1271 
opii,  1273 
picis,  1  271 

burgundicae,  1271 
canadensis,  1296 
oantharidatuin,  1271 
liquids  coniposituin,  131'.) 
plumbi,  661,  1273 

iodidi.  1271 
resinse,  1271 
saponis,  1  274 
Empty  capsules,  1239 
Emulsa,  301 

Emulsification,  Continental 
method,  1156 
English  method,  1154 
theory,  1154 
Emulsifier,  1155 

clipper,  1156 
Emulsin,  837,  889 
Emulsion,  almond,  302 
ammoniac,  302 
asafetida,  302 
aspidium,  1 283 
castor  oil,  1319 
chloroform,  302 
cod  liver  oil,  303 

pancreatic,  1  283 
with  calcium  and  soili- 
um  phosphate,  1319 
with     extract     malt, 

1319 
with  hypophosphitcs, 

303 
with      hypophosphite 

calcium,  1283 
with    hypophosphilc, 
calcium    and    sodi- 
um, 1283 
with      lactophosphatc 
calcium,  1  283, 
1319 
with   phosphate,    cal- 
cium, 1319 
with    phosphate    cal- 
cium   and    sodium, 
1283 
with   phosphates   cal- 
cium   and    sodium, 
1319 
with       wild      cherry, 
1283,  1319 
cubeb,  1283 
guaiac,  1  283 
machine,  Hall's,  1156 
mortar  and  pustlc,  1154 
oil  of  turpentine,  303 
Forbes' s,  1319 
stronger,  1319 
petroleum,  1319 
phosphatio,  1320 
pumpkin  seed,  1283 
turpentine,  1283 
Forbcs's.  1283,  1319 
stronger,  1319 
Emulsioas.     .301,     1150,     1153 
casein,  1156 
chondriis,  1 157 
compound,  1158 
gum  resin,  1153 
manufactured,  1153 


Emulsions,  natural,  1153 
quillaja,  1 157 
seed,  1154 
Emulsuin  amnioniaci,  302 
amygdalae,  301,  302 
a-safcetidic,  301,  302 
chloroformi,  .301,  302 
olei  morrhuae,  301,  303 
cum  calcii    ct  sodii   phos- 

phatibus,  1319 
cum  calcii  lactophosphatc, 

1319 
cum  calcii  phosphate,  1319 
cum  extracto  maiti,  1319 
cum    hvpopliosphitibus, 

.30  i.  303 
cum     pruno    virginiana, 
1319 
olei  ricini,  1319 
tcrebinthiniP,  301,  303 

fortior,  1319 
potrolei,  1319 
l)hosphaticum,  1320 
Hiiamelled  steam  kettle,  127 
I<]iifleurage,  804 
English  method  of  emulsifica- 
tion, 1154 
name,  30 
title,  30 

suppository  mould,  1249 
Ens  Martis,  1356 
Enule,  1356 
Enterprise  drug  mill,  178 

press,  246,  247 
Eosin,  739 

Ephedra  vulgaris,  977 
Ephedrine,  977 
Epideriiiine,  1356 
Epigiea,  919 
repens,  919 
lOpilobiuin,  919 

angustifolium,  750,  919 
Epinephrine,  1007 
Kpiphegus,  919 

virginiana,  919 
Epsom  salt,  585 
Kquus  crtballus,  1008 
Erdniann's  float,  1024 
Ergot,  897 
extract,  445 
fluidextiact,  394 
oil,  879 
rye,  897 
winc,  369 
Ergota,  897 
Ergotic  aci<l,  897 
Ergotole,  1.3.56 
Ericinol,  890 
Ericolin,  900,  919 
Erigeron,  857 
canadensis,  851,  857 
oil,  851 
Eriodictyon,  852 
aromatic  elixir,  1313 
aromatic  syrup,  1339 
oalifornioum,  Sl'il,  852 
fluidextract,   395 
Erlenmeycr:  flask,  1023 
Errors  in  proscrijitions,  1093 
Erytliromannitc,  752 
ErytlirophliiMiin.  977 
guincciisc,  977.  978 
Erythrophlcino,  977 
hydrochloride,  978 


Erythroretin,  903 
Erythroxylon,  969 
cocoa,  969 
elixir,  1313 

and  guarana,  1313 
wine, 
aromat^,  1.346 
Eschscholtzia  californica,  977 
E.-'crine,  946,  1356 
salicylate,  947 
sulphate,  948 
Esinarcb's    painless     caustic, 

1279 
Essence,  bitter  almond,  314 
Freiu-h,   1356 
ginger,  soluble,  1329 
lemon,  311 
Mirbane,  1356 
nutmeg,  31 1 
peppermint,  316 
pepsin,  1320 
spearmint,  316 
vanillin,  comjiound,  1344 
Essentia  pepsini,  1320 
Essential  oils,  800 

salt  of  lemons,  719 
Esters,  760 
Ether,  767 
acetic,  773 
as  a  solvent,  191 
butyric,  793 
caproie,  793 
caprylic,  793 

compound  spirit,  312,  768 
ethylene  diethyl,  786 
hydrocyanic.  787 
methvlic,  788 
oenanthic,  793,  1434 
pelargonic,  793 
petroleum.  >iS7 
spirit,  312,  768 
nitrous,  312,  770 
Ethereal  oil,  769 
solutions,  319 
tincture  cannabis  indica, 
1305 
cantharidcs.  1305 
chloride  of  iron.  i:J43 
colchicum.    1305 
cubeb,  1305 
ferric  chloride,  1343 
guaiac,  1305 
iodine.  1306 
tolu,  1344 
tinctures,  1.345 
Ethers.  760 
Etherolat,  1356 
Ethfrolatur^,  1.356 
EthcrolC',  1356 
Ethio]>s  mineral,  663 
EihoxvcatVcine,  978 
Ethylacetate,  760 
alcohol,  761 
ben/.oate,  7S7 
bromiile,  7S7,  1356 
butyrate.  787 
carbamate,  775 
chloride,  774 
cinnaniatc,  S66 
cyaniile.  7S7 
disulpbide.   78" 
hydroxiile,  760 

and  oxide  and  their  prep- 
arations, 76U 
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Ethyl  iodide.  787 
nitrite,  7fin,  770 
assay,  771 
oxide,  7fi7 
oxy-catfeine,  97S 
pelargonate,  787.  793 
phenyl-carbamate,  1356 
sulphydrate,  787 
sulphuric  acid,  788 
valerate,  788 
Ethylaniine,  727 
Ethylnte,  potassium,  788 

sodium.  78il 
Ethlvenc,  719,  727 

bromide,  788,  1356 
Ethylidcne  chloride.  788 

diethylic  ether,  786 
Eucal>Ti,  751 
Eucalypteol,  1356 
Eucalyptol.  824 
Eucalypton,  751 
Eucalyptorcsorcin,  1366 
Eucalyptosc.  751 
Eucalyptus.  823 
elixir,  1313 
fluidextract,  395 
gauze,  Lister's,  1285 
globulus,  823 
oil,  824 
Eutloxin,  739 
Eugallol,  920 
Eugenia  arouiatica,  819 

chekan,  857 
Eugenic  acid,  820 
Eugenin,  820 
Eugenol,  820 

assay,  820,  821 
Eulnchon  oil,  1017 
Eulyptol,  1356 
Euonic  acid,  907 
Euonymin.  870,  907 
Euonyinus,  907 

atropurpureus,  870,  907 
elixir,  1314 
extract,  446 
fluidextract,   396 
Eupalorin,  852,  870 
JIupatfirium,  851 
fluidextract,  396 
porfoliatum,  851,  870 
Eu|iliorhia  corollata,  870 
Euidi-.rbin.  870 
Eufihorbium,  868 

resinifcra,  868 
Euphorine,  739,  788,  1356 
Euphrasia,  857 

officinalis,  S57 
Eureka  tablet  machine,  1235 
enlarged    view   of  punch, 
1235 
Europhen,  739,  13.56 
Evaporating,  chamber,  136 
dish,  agate  ware,  133 
glass.  133 
graduated,  138 
porcelain,  133 
Evaporati.m,  129.  132 

below  the  boiling  point,  133 
by  direct  heat,  137 
measuring,  1.38 
oriiqui'lt  by  boiling,  132 
spontaneous,  137 
tf>  n  fixed  v<dume,  138 
Evening  primrose,  750 


Everitt's  salt,  837 
Exalgin,  1356 
Exalgine.  788 
Exary.sator,  240 
Excessive  moisture  in 

prescriptions,  1181 
Exeipient  bottle,  1215 
Excipients.  1214 
Exodine,  1356 
Exogonium    Purga,   889,  890, 

904 
Expectorant.  Stokes,  1331,1356 
Explosive    mixtures    in    pre- 
scriptions, 1180 
Expressed  oil,  almond,  873 

nutmeg.  825 
Expression,  198,  244 
Ex.siccated   calcium    .«uliihatc, 
597 
ferrous  sul))hatc,  647 
sodium  arsenate.  537 
.sodium  pbosph.ate,  552 
t.annin  albuminate,  920 
Exsiccation.  237,  238 
Extemporaneous  preparations, 
1150,  1184 
pharmacy,  1059 
solution.s,  compounding, 
1150 
Extra  soda,  539 
Extract,  aconite,  440 
aloes,  441 

apple,  ferrateil,  1320,  1356 
tincture,  1343 
arnica  root,  440 
beef,  1016 
belladonna  leaves, 441 

ass.ay,  442 
can  for  prescription  counter, 

1070 
cantharides,  cerate.  1  279 
cascara  sagrada,  452 
cimicifuga,  443 
cinchonn,  440 
colchicuiii  {■orm,  443 

assay,  444 
colocyntli,  444 

compound,  444 
conium,  440 
digitalis.  445 
ergot,  445 
euimymus,  446 
gentian,  446 
glycyrrhiza,  446 
pure,  446 
purified,  1320 
solution,  1326 
(ioulard's,  657 
hiemntoxylon.  447 
hyoscyamiis.  44  7 

assay,  447 
Indian  Cannabis,  443 
iris.  440 
jalap.  441 
Juglans,  441 
krameria.  447 
leptandra,  447 
liquorice.  446 
purified.  1320 
mdution.  1.326 
malt.  448 
me7.crcum.  1  284 
nux  vomica.  448 
asDny,  449 


Extract,  opium,  449 
assay,  450 
physostiguia,  451 

.assay,  451 
podophyllum,  441 
quassia,  452 
rhubarb,  453 
scopolai  453 
assaj'.  453 
stramonium,  453 

assay,  454 
sumbul.  454 
taraxacum.  454 
uva  ursi.  441 
fiXtracta.  432 
Extraction.  242 

apparatus,  continuous,  436 
Lewin's.  268 
Extractive.  433 
Extracts,  432 

made  by  freezing  juices,  432 
powdered,  435 
preparation,  435 
preservation,  435 
Extractum  aconiti,  440 
aloes,  441 

Barb.idensis,  440 
anthemidis.  440 
arnicw  radicis.  440 

fluidum,  381 
aromaticum  fluidum,  383 
asclcpiadis  fluidum,  381 
aspidosperraatis  fluidum, 

381 
belladonnip  foliorum,  441 
cannabis  indica;,  443 
earn  is.  1016 
castanea'  fluidum,  381 
catliolicum,  1356 
cimicifugii'.  443 
cinchona'.   440 
colchici.  440 
cormi,  443 
radicis,  443 

fluidum,  381 
seminis  fluidum.  39l 
colocynthidis,  444 
compositum,  444 
c<mii.  440 
cornus      fluidum, 

1284 
cusso  fluidum.  381 
-ligitaiis.  445 
dulcamara'  fluidum.  381 
ergota\  445 
euonyini.  446 
Jerri  pomaluui.  1320 
gentiiniic.   446 
glycyrrliizii".  446 
d(<puratum.  1320 
purum.  446 
.solution.  1326 
gossypii  railicis  fluidum, 381 
hwuiatoxyli,  447 
hyoscyami.  447 
iridis,  440 
jnlai)a',  441 
juglan<lis,   441 
krnmeriie,  447 
leptnndnr,  447 
lobelia"  Muiclum,  381 
maiti,  448 

martis  pomatum,  1356 
monispermi  fluidum,  381 
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Extracturn,  mezerei,  1284 
nucis  vomica;,  448 
opii,  449 

liquiduin,  381 
punchy inagogum,  Crollii, 

1356 
physostigniatis,  451 
Phytolacca;  radicis  tluiduu, 

401 
podophylli,  441 
quassia',  452 
rhamni  purshianae,  452 
rhei,  453 

rumici-s  tluiduin,   381 
sanguinaria;  fluiduiii,  381 
scilla;  fluiduin,  381 
scoparii  tluiduiu,  381 
scopolie,  453 
stratnonii,  453 
fluiduin,  381 
seminis,  441 
stigmatum  inaydis  fluidum, 

1323 
strophanthi,  441 
suinbul,  454 
taraxaci,  454 
uvse  ursi,  441 
Eyebright,  857 
Eyesolene,  1356 
Eyestones,  1356 
Eye  wash,  alcoholic,  1 337 
sodium  borate,  1  284 
water,  Thomas's,  1284 


Faba  porcina,  1356 

purgatrix,  1356 

suilla,  1356 

vulgaris,  744 
Fajcula,  1356 

Fagara  Clava-herculis,  855 
Fagus  sylvatica,  724 
Fahrenheit's  hydrometer,  83 

thermometer,  115 
Fairbank's  druggists'  scale,  62 
Fairoline,  1357 
Family,  of  plants,  32 
Farina    hordei,    praeparata, 

1357 
Fehling's  solution,  1042 
Fel  bovis,  1011 

purificatum,  1011 
Felt  strainers,  202 
Fennel,  814 

oil,  814 

water,  277 
Fenner's  guaiac  mixture,  1342 
Fenugreek,  750 
Fermentable  sugars,  751 
Fermentation,  759 

false,  759 

vinous,  759 
Fermented  milk,  1324 
Ferrated  elixir  Calisaya, 
1282,  1312 
gentian,  1282,  1314 

extract  apples,  1320 
apples,  tincture,  1343 

wine  wild  cherry,  1346 
Ferratin,  1018 
Ferri  acetas,  624 

arsenas.  624 

benzoas,  624 


'  Ferri  bromidum,  624 
I       carbonas  saccliaratuB,  627 
chloridum,  629 
citrns,  632 
et  ammonii  citras,  633 

sulphas,  638 

tartnus,  639 
et  potassii  tartras,  640 
et  quinina;  citras,  634 

effervescens,    1335 

solubilis,  636 
et  sodii  pyrophosphas,  625 
et  strychnina'  citia,s,  637 
ferrocyanidum,  625 
hydroxidum,  641 

cum  magnesii  oxido,  642 
hypoDhosphis,  642,  1320 

elixir,  1314 
iodatum  saccharatum,  1357 
lactas,  625 

elixir,  1314 
malas  crudus,  1320 
nitras,  625 
oxala.-i,  625 
oxidum,  625 

magneticum,  625 

rubruiu,  625 
phosphas  albus,  625 

etl'ervescens,  1335 

solubilis,  644 
pyrophosphas,  645 

solubilis,  645 
sal  icy  las,  625 
scobs,  1357 
subcarbonas,  625 
sulphas,  646 

exsiccatus,  647 

granulatus,  647 
sulphidum,  625 
valeras,  625 
Ferric  acetate,  624 

solution,  624 
tincture,  1305 
acid  albuminate,  1018 
ammonium  sulphate,  638 

test  solution,  1031 
arsenate,  624 
benzoate,  624 
chloride,  629 

solution,  630 

test  solution,  1031 

tincture,  351,  631,  1408 
ethereal,  1343 
tasteless,  1343 
citrate.  632 

solution,  633 

wine,  369 
citrochloride,  tincture,  1343 
citro-iodide  syrup,  1397 
hydrate,  641 

with  magnesia.  642 
hydroxide,  641 

with  magnesia.  642 
hypopho.-phite.  642,  1320 

solution.  1326 

syrup,  1.34(1 
nitrate  solution.  625 
oxychloride,  1326 
oxyhydrate,  625 
phosphate,  644 

elixir,  1314 

effervescent,  1335 

soluble.  644 

white,  625 


Ferric  pyrophoupbate,  soluble, 
645 

elixir,  1314 
salicylate,  625 
subsulphate,  solution,  648 
sulphate,  solution,  650 
valerate,  625 
Ferro  Pagliari.  1357 
Ferrophosphated     elixir    gen- 
tian, 1314 
Ferrous  bromide.  624 
syrup,  1301 
carbonate,  ma.-iJ.  628,  1210 
pills,  629,  1223 
saecharated,  627 
chloride,  solution,  1326 

syrup,  1340 
iodide,  pills.  644,  1  223 
and  manganese  synip, 

1.340 
solution,  1326 
syrup.  292,  643 
lactate,  625 
oxalate,  625 
sulphate,  646 
dried,  647 
exsiccated,  647 
granulated,  647 
precipitated.  647 
test  solution,  1U31 
sulphide    625 
Ferruginous  pills,  1223 
Ferrugo,  1357 
Fcrrum,  625 

alcoholisatum,  1357 
dialysatum,  241 
limatum,  1357 
pomatum,  1357 
reductum,  626 
Ferula  fwtida,  862 
galbaniflua.  868 
Narthex,  830 
persica,  840 
Fever  bark,  Australian,  976 
liniment.      Saint      Barthel- 
emy's,  1286 
Feverfew,  857 

oil,  830 
Fibrin,  1016 
Ficus,  902 

Carica,  902 
Fiftieth  normal  test   solution, 

1021 
Fig,  902 
Filicic  acid,  863 
Filing,  binding,   and  preserv- 
ing prescriptions,  1141 
cabinet.  Anderson's,  1144 
Filter,  Hiulden's.  212 
Hare's  hot  water,  215 
j)hariiiiuMst's,  207 
plain,  206 
plaited,  207 
Hother's,  206 
Warner's,  212 
Filtering  apparatus,  rapid,  215 
paper,  206 

methods   uf  folding.    207, 
208 
Filters    for    special    purposee, 

211 
Filtrate.  205 
Filtration.  198.  205 
continuous,  213 
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Filtration,  hot.  214,  215 

of  vol.atile  li(|ui(|s,  213 

rapid,  215,  21t! 
Fine  powder,  18t> 
Fineness  of  powders,  185 
F'inishing  ointments,  1269 
Firwein,  1357 
Fish  berries,  976 
Fisher's  vacuum  pump,  216 
Fixed  oils,  fats  and  soaps,  871 
F'lake,  white,  1357 
Flask  distillation,  142 

distilling.  141 

evaporation,  137 

graduated,  1023 

liter,  1023 
Flaxseed,  749 

compound  infusion,  1285 

oil,  875 
Flea  seeds.  1357 
F'lcabane  oil,  851 
F'leming's    tincture,     aconite, 

1342 
Fletcher's  radial  burner,  112 
F'lexible  collodion,  320 
Flint,  506 
Florentine  orris,  849 

receiver,  224 
Flores  antimonii,  1357 

benzoes,  1357 

bismuthi,  1357 

linci,  1357 
Flos  aeruginis,  1357 

salis,  1357 
Flour  paste,  1148 
F^lowers,  antimony,  1357 

benjamin.   1357 

sulphur,  494 

zinc,  1357 
Fluidacetracts,  377 
Fluid  Dover's  powder,  355 

Muller's,  1284 
Fluidcxtract,  aconite,  382 

assay,  382 

adonis,  1320 

aletris,  1320 

angelica  root.  1320 

apocynum,  383 

aralia  raceraosa,  1320 

arnica  flowers,  1320 
root,  381 

aromatic,  383 

asclepias,  381 

aapidospermu,  381 

bellmlonna  root.  384 
assay,  384 

berberis.  385 

bitter  oranj;*-  peel,  383 

boldo,  1.320 

buchu,  385 

compound.  1284,  1321 
calamus,  386 

calendula,  \'.'>'2\ 

calumbfi,  386 

camellia,  1321 

CRpsicum,  387 

cattcara  siigrudii.  412 
aromatic,  412 
bittcrle-s.  I. '.22 

ca«t!ini'!i.  381 

csulophylliim.   1.321 

celery,  i.'!2t) 

cbimaphiln.  387 

ehirata,  388 


Fluidextract,     cimicifuga, 
388 
cinchona,  389 

assay.  389 
coca,  390 

assay,  390 
coffee,  green,  1321 

roasted,  1321 
colchicum  root,  381 

seed,  391 
assay.  391 
conium.  392 

assay.  392 
convallaria,  393 

flowers,  1320 
coptis,  1321 
corn  silk,  1323 
cornus,  1284,  1.321 

circinata,  1321 
corydalis,  1321 
coto,  1321 

cotton  root  bark,  381 
cubeb,  393 
cypripedium.  394 
digitalis,  394 
dulcamara,  381 
ergot,  394 
eriodictyon.  395 
eucalyptu:;,  395 
euonymus,  396 
eupatorium.  396 
frangula,  397 
fucus,  1321 
gelsemium.  397 
gentian.  397 
geranium.  398 
ginger,  425 
glycyrrhiza.  398 
grindelia,  399 
guarana,  400 

assay,  400 
hamamelis  leaves,  400 
hclianthemum,  1321 
hops,  1322 
hydniniiea,  1322 
hydrastis,  401 

assay,  401 
hyoseyamus.  402 

assay,  402 
Indian  cannabis.  387 
ipecac.  402 

assay.  403 
iris,  381 
jalap,  1322 
juglans.  1322 
junijier,  1322 
kava,  1322 
kousso,  381 
kraincria,  403 
lactucariuiii,  1284 
lappa,  404 
le|itaiic|ra.  404 
lol.clia.  405 
Inimlin.  405 
malt.  1322 
matico,  405 
iiicnispcrmum.  381 
nienyanlhr-s,  i;{22 
mczercuiii,  406 
nux  vomicii,  ^'06 

assay,  407 
pari'ira,  408 
parsley  root,  1322 
phytoiucca,  408 


Fluidextract,  pilocarpus,  409 

assay,  409 
podophyllum,  410 
pomegranate,  399 
quassia,  411 
quercus,  411 
quillaja,  41  1 
rhubarb,  413 
rhus  glabra,  413 
rose,  414 
rubus,  414 
rumex.  381 
sanguinaria,  415 
sarsaparilla,  415 

compound,  416 
savin,  415 
scoparius,  381 
scopola.  417 

a.ssay,  417 
Scutellaria.  41  7 
senega,  418 
senna,  418 
serpentaria,  419 
spigelia.  419 
squill,  416 
staphisagria,  419 
sterculia,  1322 
stillingia,  420 

compound,  1322 
stramonium,  420 

assay,  421 
sumbul,  421 
taraxacum,  421 
trillium,  1322 
triticum,  422 
turnera,  1323 
urtica,  1323 
uva  ursi,  422 
valerian,  423 
vcratrum.  423 
verbascum,  1323 
verbena,  1323 
viburnum  opulus,  423 

prunifolium,  424 
wild  cherry,  410 
xanthoxylum,  424 
zca,  1323 
Fluidextracta,  371 
F'luidextracts,  371 
acetic,  3r7 

from  green  drugs,  377 
preparation,  372 
preservation,  376 
Fluidcxtractum  aconiti,  382 
adonidis,  1320 
nlctridis.  1320 
angelica'  radicis,  1320 
apii  graviolentis,  1320 
ajjocyni.  383 
araliie  racemosa'.  1320 
arnica"  llorum.  1320 
aromaticnm.  383 
aurantii  aiiiari,  383 
licilailonna'  radicis,  384 
l.tTbcris,  385 
bol.li,  1320 
buchu,  385 

i'om)iositum,  1321 
calami.  386 
cal.-ndula-.  1.321 
cahiiiihie,  336 
camellia',  1321 
cannabis  indicte,  387 
capsici,  387 
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Fluidextractum  caulophylli, 

1321 
chimaphiiee,  387 
chirutifi,  388 
cimicifugw,  388 
cinchonw,  389 
cocae,  390 
cofifeae  tostae,  1321 

viridis,  1321 
colchici  seminis,  391 
conii,  392 

convallariae,  393,  1321 
coptis,  1321 
cornus,  1321 

circinatae,  1321 
oorydalis,  1321 
coto,  1321 
cubebac,  393 
cypripedii,  394 
digitalis,  394 
ergotac,  394 
eriodictyi,  395 
eucalypti,  395 
euonyiui,  396 
eupatorii,  396 
frangulae,  397 
fuci,  1321 
gelsemii,  397 
gentiana?,  397 
geranii,  398 
glycyrrhi'/.ae,  398 
granati,  399 
grindeliae,  399 
guaranac,  400 
hamamelidis  foliorum,  400 
heliantherai,  1322 
humuli,  1322 
hydrangese,  1322 
hydrastis,  401 
hyoscyaini,  402 
ipecacuanha;,  402 
jalapae,  1322 
juglandis,  1322 
juniperi,  1322 
kavae,  1322 
krameriae,  403 
lappae,  404 
leptandrac,  404 
lobelise,  405 
lupulini,  405 
malti,  1322 
matico,  405 
menyanthis,  1322 
mezerei,  406 
nucis  vomicae,  406 
pareirae,  408 
petroselini  radicis,  1322 
phytolaccjc,  408 
pilocarpi,  409 
podophylli,  410 
pruni  virginianae,  410 
quassiae,  411 
quercus,  411 
quillajae,  411 
rhamni  purshiamp,  412 
rhamni    purshianaa   alkali- 

num,  1322 
rhamni  purshianae  aromati- 

cum,  412 
rhei,  413 
rhois  glabrae,  413 
rosae,  414 
rubi,  414 
Htbinse,  415 


Fluidextractum  sanguinariae, 
415 

sarsaparillac,  415 
coiiipositum,  416 

scillit',  416 

scopolaB,  417 

Scutellaria;,  417 

senega',  418 

sennac,  418 

serpentarite,  419 

spigelian,  419 

stajihisagriic,  419 

sterculiiu,  1322 

stillingia;,  420 
composituin,  1322 

strainonii,  420 

sumbul,  421 

taraxaci,  421 

trillii.  1322 

tritici,  422 

turners,  1322 

urtica;,  1322 

uvae  iirsi,  422 

Valeriana',  423 

veratri,  423 

verbasci,  1322 

verbena^,  1322 

viburni  ojiuli,  423 

viburni  prunifolii,  424 

xanthoxyli,  424 

zea;,  1322 

zingiberis,  425 
Fluigrainme,  1135 
Fluoranthene,  727 
Fluorene,  727 
Fluorescein,  739 
Fluor  spar,  1357 
Flystone,  653 
Fo-di-ta,  1357 
Freniculum,  814 

vulgare,  814 
Folding  packages,  1188 

plaited  filter.  207,  208 

powders,  1190,  1191 
Foot  bellows,  120 
Forbcs's  emulsion,  turpentine, 

1283,  1319 
Formaldehyde  solution,  779 

assay,  779 
Formalin,  779,  1357 
Formanilide,   788 
Formic  acid,  719,  1018 

spirit,  1337 
Formica  rufa,  1018 
Forinin  salicylate,  741 
Forraol,  1357 
F-'ormonetin,  890 
Formula  for  abstracts.  454 

alcoholic  extriicts,  435 

decoctions,  334 

infusions,  326 
Formulary  of  unoflieial  prepa- 
rations, 1279 
Formylum  chloratum,  1357 
Fossiline.  1357 
Fothergili's  asthma  mixture, 
1288 

cough  mixture.   1289 

dinner  pills.  1  294 
Fowler's  solution,  686 
Foxglove,  894 
Fox's  calamine  lotion,  1287 

compound     tincture,    green 
soap,  1305 


Fractional  crystallization, 
235 

distillation,  159 

percolation,  270 
Fraguria,  799 
Francisca  uniflora,  977 
Franciscus    lozenge   punch, 
1204 

pill  coater,  1227 

plai^ter  board,  1274 
Francis's  triplex  mill,  1334 
Frangula,  907 

elixir,  1314 

fluiduxtract,  397 
Frangulin,  907 
Frankincense,  869,  1357 
Frascra,  900 

Walteri,  870,  900 
Fraserin,  870 
Fraxetin,  880 
Fraxin,  889 

Fraxinus  Omus,  755,  889 
French  chalk.  508 

mixture,  1327 

polish,  1357 

white,  1357 
Fresh  herbs,  tinctures.  367 
Friar's  balsam,  1310,  1357 
Fromentin.  1357 
Frostwort,  857 
Fructose,  751 
Fruit  sugar,  751 
Fuchsin,  739 
Fucus,  fluidextract,  1321 
Fuel.  104 
Fuligokali.  1.357 
Fuller's  earth.  1,357 

tamarind  electuary,  I  282 
Fungin,  715 
Funnel,  Hartletfs,  212 

board,  1158 

8uj)porl,  1 158 

jacketed,  214 

di.spcnsing  counter,  211 

plain.  210 

ribbed.  210 

separnfing.  223,  224 

stand,  211 

tube,  146 

stoppered,  146 
thistle  top,  146 

valve.  212 
Funnels,  209 

agate  ware,  209 

Berlin  ware,  209 

earthenware,  209 

glass.  209 

granite  ware,  209 

hard  rubber,  209 

metallic,  209 

porcelain,  209 

queen's  ware,  209 

tinned  copper,  210 
iron,  209 
Furfur,  1357 
Furfurol,  719 

Furnace,  crucible,  120.  121 
Furnaces,  105 
Furniture,  gla^s,  1066 

store,  1065 
Fusol  oil.  761 
Fusion.  121 
Fustic,  old,  1357 

young, 1357 
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Gadberry's     mixture,    1290, 
1331 

spleen  mixture,  1290,  1331 
Gndolinite,  616 
Gaduol,  1017 
Gadus  morrhun,  1012 
Galactic.  1357 
Galactose,  761 
Galanga,  849 
GalaDgal,  849 

oil,  830,  849 
Galbanum,  868 

compound  pill',  1294 

plaster,  1296 
Galena,  655,  662,  1357 
Galipea  cusparia,  830,  857 
Galla.  911 

Gallacetophenone,  740,  1357 
Gallanilide,  920 
Gallanol,  920 
Gallein,  1357 
Gallic  acid,  911,  913 
anilide.  920 
glyccritc,  1285 
ointment,  1291 
Gallinol,  920 
Gallobromol.  1357 
Gallop's  powder,  1296 
Gallotannic  acid,  912 
Galls,    aromatic   syrup,    1301 

tincture,  351 
Gallus  bankiva.  1018 
Gambir.  914,  1357 

compound  tincture,  352 

troches,  1207 
Gamboge,  904 
Gamhogic  acid,  904 
Game's  still,  153 
Gannal's    method    of    taking 
specific  gravity,  85 

solution.  1357 
Garcinia  Hanburii,  904 

indica,  879 
Gargle  of  alum,  1285 
Garlic,  839 

oil,  840 

ointment.  1  291 

syrup.  288 
Gas  blowpipe,  120 

evolution    in    prescriptions, 
1179 

flame,  110 

generator.  197 

liquor,  572 

stoves,  112 
Gasoline  stove,  108 

burner,  109 

used  for  heating,  108 
Oasonietric  deterniinntions, 

10.^5 
Gauge  for  cuting  paper,  1189 
Rnultheria,  oil.  827 
synthetic,  H28 

prorumbons,  827 

spirit.  315 
Gftulthcrilenc.  827 
Bautior's  suppository  mould, 

12.52 
t^auze,  corrosive  sublimate, 
1285 

encnlyptus,  1  285 

Lister's  eucalyptus,  I  285 


Gay-Lussac's  centesimal  aloo- 

holmetcr,  83 
Geissospermine,  978 
Gcissospermum  Iseve,  978 
Gelatin,  J  004 

bougie  mould,  1254 

capsules.  1237 

chondrus.  1  350 

coated  pills,  1226 

coater,  1230 

coating  solution.  1231 

glycerinated,  1  244 

Irish  mo.ss,  1323 

pearls,  1237 

test  solution,  1031 
Gelatina.  1004 
(lelatination,  water  of,  239 
Gelatinization  in  prescriptions, 

1177 
Gelatinized  chloroform,   1280 
Gelatinum,  1004 

chondri.  1323 

glycerinatum,  1244 
Gelatol,   1357 
Gelsemin,  870 
Gelsemine,  946,  978 

hydrochloride,  978 
Gelseminic  acid,  946 
Gelseminine,  946 
Gelscmium,  946 

fluidextraet,  397 

sempervirens.  870,   946,   978 

tincture,  352 
General  exeipient.  1215 

formula  for  abstracts,  454 

pill  exeipient,  1215 
feneration  of  heat,  104 
Genista.  857 

tinctoria.  857 
Gentian,  S90 

compound  infusion,  332 
tincture,  352 

concentrated   compound   in- 
fusion, 332,  1.324 

elixir,  1314 

glycerinated,  1315 

extract.  446 

ferrated,  elixir,  1314 

ferrophosphated  elixir,  1314 

fluidextraet,  397 

iron  mixture,  1  289 

white,  849,  1357 

with  chloride  of  iron,  elixir, 
1282,  1314 

with  phosphate  of  iron,  1314 
Gentiann.  890 

lutea,  889.  890 
Gentianose.  890 
Gcntiogenin,  H89 
(Jcniiopicrin,  889,  890,  900 
(ientisic  aci<l,  890,  900 
George's  double  screw-press, 

247 
(icosote.  740 
GcniniuiM.  918 

fluidextraet.  398 

niaculatum.  918 
Gorhard'.H  tonic  tea,  1304 
German  chamomile,  851 

droi)ping  bottle,  1160 

silver.  653 

single  screw-press,  245 
Germander,  858 
Germicide,  132,^ 


Geum,  857 

rivale,  857 
Gezow's   collodion    for    oomc, 

1280 
Gilbert's  syrup,  1302 
Gigot's  press,  244 
Gilbert's  aromatic  tincture  of 

galls,  1305 
Gillenia,  900 

syrup,  1302 

trifoliata,  900 
Gillenin,  900 
Gin,  common,  760 

Holland,  760 
Ginger,  829 

fluidextraet.  425 

grass,  oil,  830 

oil,  830 

oleoresin,  428 

soluble  essence,  1329 

solution.  1329 

syrup,  298,  1302 

tincture,  366 

troches,  1206 
Ginseng,  900 
Glacial  acetic  acid,  721 

phosphoric     acid,     diluted, 
1309 
Glacialin,  1357 
Glacies,  1357 

marise,  1357 
Glandes  quercus,  1357 
(ilanduliB   suprarenales  siccae, 
1007 

thyroidcsB  siccae,  1008 
Glass  evaporating  dish,  133 

furniture,  1066 

gall,  1357 

Liebig  condenser,  149 

measures,  69 

mortar  and  pestle,  183 

of  antimony,  1357 

soluble,  513 

syringe,  use  of,  223 

tubes,  bending,  142 
cutting,  142 
Glauber's  salt,  554 
Glaucine,  977,  978 
Glaucium,  977 

luteum,  977 
Glaucopicrine,  977,  978 
Glcchoma.  813 

hcdcracea,  813 
Globe  separator,  223 
(ilobularia  alvpum,  889 
Globularetin."889 
(ih)bularin,  889 
(^ilobules.  gelatin,  1241 
(ilobiili  luartiales,  1357 
(ilonoin,  883,  1357 

pills,  I. -133 

spirit,  315 
(ilorii)sa  supcrba.  977 
(ilucoso.  751.  752 

crystallized,  751 
Glucosennim,  901 
Glucoses,  751 
(ilucosides,  889 
(Hue.  1004 
(tlusidum.  868,  1357 
(Jluten,  743,  1357 

suppositories,  743 
Glycerat,  1357 
Qljcdri,  1367 
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Qlyeeric  alcohol,  882 
Qljceride  of  palmitic  acid,  872, 

881 
Glycerin,  872,  881 
as  a  solvent,  191 
bath,  122 
iodized,  1285 
ointment,  1291 
suppositories,  1245 
Glycerinated  elixir  of  gentian, 

1315 
Glycerinated  gelatin,  1244 
Glycerinum,  881 
pepticum,  1357 
Glycerita,  306 
Glycerite,  birch  tar,  1285 
bismuth,  1323 
borax,   1285 
boroglycerin,  307 
carbolic  acid,  308,  1285 
gallic  acid,  1  285 
glyceryl  borate,  307 
guaiac,  1323 
Hydrastis,  308 
pepsin,  1323 
phenol,  308 

phosphates  of  iron,  quinine 
and  strychnine,  308,  638 
starch,  307 
tannic  acid,  307 
tar,  1323 
tragacanth,  1323 
yolk  of  egg,  307 
Glycerites,  306 

unofficial,  307 
Glyceritum   acidi   oarbolici, 
308,  1285 
acidi  gallici,  1 285 

tannici,  307 
aluminis,  307 
amyli,  307 
bismuthi,  1323 
boracis,  307 
boroglycerini,  307 
ferri,  quininse  et  strychninae 
phosphatum,  306,  308, 
638 
guaiaci,  1323 
hydrastis.  308 
pepsini,  307,  1323 
phenolis,  306,  308 
picis  liquidae,  1323  • 

plumbi  subacetatis,  307 
sodii  boratis,  1  285 
tragacanthae,  307,  1323 
vitelli,  307 
Glycerogelatina,  1323 
Glycerogelatins,  1323 
Qlyoerogelatinum  acidi  salicy- 
lici,  1323 
iodoformi,  1323 
zinci  durum,  1323 
zinci  molle,  1323 
Glycerol,  881 
Qlycerole  chloral  and  cam- 
phor, 1285 
nitrate  bismuth,  1285 
subacetate  lead,  1285 
01ycerol6,  1357 
Glycerophosphates,  elixir,  1315 
Glyceryl  borate.  1310,  1357 
glycerite,  307 
trinitrate  spirit,  315,  883 
tripalmitate,  872 


Glycocholio  acid,  1011 
Glyoocine,  867 
Glycoline,  886 
Glyconin,  307,  1357 
Glycozone,  1357 
Glycyrrhetin,  889 
Glycyrrhiza,  756 

and  opium  troches,  1  207 
compound  mixture,  305 

powder,  1 1 86 
elixir,  1315 

aromatic,  1315 
extract,  449 
pure,  446 
puritiud,  1320 
fluidextract,  398 
glabra,  756,  889 
glandulifera,  756 
syrup,  1340 
Glycyrrhizic  acid,  756 
Glycyrrhizin,  756,  757,  889 

ammoniated,  757 
Glycyrrhizinum  ammoniatum, 

757 
Gnaphalium,  857 
Gnoscopine,  925 
Goa  powder,  903 
Godfrey's  cordial,  1281,  1331 
Gold  and  platinum,  697 
and  sodium  chloride,  697 
bromide,  697 
chloride,  697 

test  solution,  1031 
coated  pills,  1233 
iodide,  697 
Golden  rod,  oil,  830 
seal,  964 
tincture,  1 305 
Goldthread,  976 
Gommeline,  1357 
Goniometer,  231 
Gonorrhoea,  injection  for, 

1286 
Goodell's   lemonade   iron, 

1286 
Gooseberry,  799 
Gossypii  cortex,  897 
radicis  cortex,  897 
Gossypium,  716 
herbaceum,  716 

874,  897 
purilicatum,  716 
stypticum,  1323 
Goulard's  cerate,  658,  1257 

extract,  657 
Gould's  diarrhoea,  mixture, 

1289 
Gout    mixture,    Laville's, 
1289 

Sfudamore's,  1289 
pills,  Becquerel's,  1294 
Lartigue's,  1294 
Goutte,-!  ameres,  1306 
Graduate  brush,  1158 

hard  rubber  base,  1160 
Graduated   evaporating  dish, 
138 
flasks.  1023 
jars,  1023 
Graham's  dialyzer,  239 
Grain  soap,  883 
•  trains'd  Avignon,  1357 
Gramme,  41,  43 
Granatum,  966 


GKanulated  acacia,  747 
effervescent  salts,  237 
ferrous  sulphate,  647 
opium,  922 
Granulati'm.  129,  237 
Granville's  hay  fever  fouff, 

1298 
Grape  oil.  787 

sugar,  751 
Graphite.  1357 
Grating,  170 
Gratiola,  900 

officinalis,  890,  900 
(iratiolaretin,  889 
Gratioletin.  889 
Gratiolin.  889,  900 
Gratiosoletin.  890 
Gratiosolin,  890 
Gravimetric  analysis,  1021 

prescriptions.  1135 
(.iray  powder,  670 
Green  iodide  mercury,  675 
lobelia,  1287 
soap,  884 

compound  tincture, 

1305,  1344 
lotion.  Hcbra's.  1287 
tincture,  323 
tinctures.  1424 
vitriol,  1357 

with  tar.  tincture.  1305 
(iriffith's  mixture,  305 
Grindelia.  852 
elixir,  1315 
fluidextract,  399 
robusta,  852 
squarrosa,  852 
Grinding,  171 
Grissolle's  pills,  1294 
Grommets,  139 
Grooved  rollers,  173 
Gross's  antimonial  and  saline 
mixture,   1288 
hair  tonic,  1  306 
neuralgia  pills.  1295,  1333 
Ground  ivy,  813 
(iroundnut,  oil,  879 
(iroundsel.  857 
Guwthol,  740 
Guaiac,  864 

ammoniated  tincture,  353 
Guaiac.  compound  tincture, 
1343 
Dewees'  tincture,  1343 
emulsion.  1283 
ethereal  tincture,  1305 
glycerite,  1323 
mixture,  1330 

Fenner's,  1342 
resin.  864 
syrup,  1  302 
tincture.  353 
Guaiaci  lignum,  868 

resina.  864 
Guaiaoic  acid,  864 
(iuaiacol.  725 
benziiate.  739 
carbiinate.  726 
valerate.  740 
tiuaiaooisalol,  1357 
Guaiaoonic  acid.  864 
(iuaiacum,  864 
officinale.  864,  868 
sanctum,  864,  868 


1504 


INDEX 


Guaiacum,  wood,  868 
tiuaiaretic  acid,  864 
Guarana,  971 

assay,  972 

elixir,  1315 

fluidextruct,  400 
Guaraninu,  978 
Gubler"s  alcoholic  mixture, 

1288 
Guizotia  oleitera,  879 
Gum  arabic,  747 

artificial  744 

British,  744 

dragon,  1357 

hog,  750 

juniper,  869 

mezquite,  750 

resin  emulsions,  1153 

resin,  859 
Gummed  labels,  1148 
Guiniiii  ela.-ticum,  1357 

guttif.  1357 

rubrum  gambienso,  1357 

scorpionis,  1357 

thebaicum,  1357 
Gums   and  mucilaginous   sub- 
stances, 746 
Gun  cotton,  solub'e,  716 
(lunjah,  1357 

Gunther's  sedative  pills,  1  295 
Gurjun,  869 

balsam,  oil,  830 
Gutta-percha,  809 

solution,   1299 
Guttae  pectoral  es,  1344 
Gutzeit's  arsenic  test,  1028 
Gynocardia  odorata,  879 
Gypsum,  1357 

dried,  597 

H. 

Haarlem  oil,  1291,  1355 
Hadden's  filter,  212 
Haematein,  915 
Haematites,  1357 
Haematogen,  1357 
Haematoxylin,  915 

test  solution,  1039 
Hsematoxylon,  915 

campcchianum,  915 

extract,  447 
HiDinogallol,  1016.  1357 
Hnemogiobin,  1016 
H»mol,  1016,  1358 
Haemostatic,  Pavesi's,  1  285 

collodion,  1280 
Hagenia  abyssinica,  896 
Hager's  apparatus  for   sul)l lin- 
ing benzoic  acid,  161 
Hair  tonic,  (Jrosn's,  1306 
Half-normal  te.ut  solution,  1021 
Halicorc  ilugong,  1017 
Haller's  acid  elixir,  1331 
Hall's  dinner  pill,  1332 

solution,  strychnine,  1328 
Halogen  preparations,  484 
Hamnmelin,  870 
Hamamclidi-  cortox.  918 

folia.  91M 
Hnmamclis,  91. H 

hark.  91« 

ICBVCR,  918 

fluidexfract.  400 


Hamamelis,  virginiana,  870, 
918 

water.  277 
Hamburg  drops,  1358 

tea,  1358 
Hammond's     compound     mix- 
ture apium,  1288 
Hance's  mill,  180 

suspended  percolator,  265 
Hand  mills,  177 

rules  for  operating,  180 

scales,  58 
Hard  gelatin  capsules,  1237 
Hardback,  920 
Hard  petrolatum,  886 

petroleum  ointment,  886 
Hardy's     naphthol     ointment, 

1292 
Hare's  hot  water  filter,  215 
Harle's  solution,  1298 
Harrison's  lozenge  board,  1202 
Hartshorn's    chloroform    pare- 
goric, 1282 

spirits  of,  666 
Hausmannite,  619 
Hawkweed,  920 
Hayes's      solution     hypophos- 

■  phites,  1  299 
Hayfever  snuff.  1  298 
Hazcline,  1358 

snow,  1358 
Hazel-nut  oil,  879 
Heat.  104 
Heavy  magnesia,  585 

magnesium  oxide,  585 

oil  cloves,  820 
wine,  769 
Hebra's     green      soap    lotion, 
1287 

itch  ointment,  1345 

tincture,  green  soap  with  tar, 
1305 
Hectogramme,  42 
Hectoliter,  42 
Hectometer,  42 
Hedeoma,  811 

oil,  811 

pulegioides,  811 
Hedera  Helix,  900 
Hederic  acid,  900 
Hedge  garlic,  oil.  840 

hyssop.  900 
Hclenin,  857 
ileliantheniuin,  857 

Ihiidextract,  1321 
llclicin,  890 
Heliotrope,  oil,  830 
lleliotropium    grandiflorum, 
830 

peruvianum.  830 
Hellebore.  American,  960 

l)la<!k,  900 

white,  960 
Helleborin,  900 
Hcllehorus.  900 

nigcr,  900 
Hclmitol,  788 
Helonias  dioica.  870 
Holonin.  870 
Hi^mati-in.  915 
lleinatoxylin.  H\{t 

tost  solution,  10.39 
llcinatoxylon,  915 

extracf.  447 


Hemisine,  1358 
Hemlock,  poison,  974 
pitch  plaster,  1 296 
spruce,  oil,  830 
Hemp,  Canadian,  856 
Indian,  846 
seed,  oil,  879 
Henbane,  953 
Hepar,  1358 
antimonii,  1358 
sulphuris,  1358 
Hepatica,  920 
Heracleum,  817 
Herba  Corta,  1358 
Herrick's  water  still,  168 
Hesperidin,  805,  806 

sugar,  752 
Heuchera,  920 
Hevea,  863 
Hewson's  Boisragon  pilla, 

1293  ^ 

Hexamethylenamina,  780 
Hexamethyleuamine,  780 
Hexamethylenetetramine,   780 
anhydro-methylene  citrate, 
788 
Hibiscus  esculentus,  750 
Hiera  picra,  1334,  1358 
Hieraceum,  920 
Hill's  balsam  honey,  1358 
Hippocastanum,  920 
Hippocrates's  sleeve,  302 
Hippuric  acid,  869 
Hips,  1358 
Hirudo,  1018 
Histed's  test,  908 
Hive  syrup,  Coxe's,  297 
Hobb's  graduated  measures,  70 
Hodgson's  graduated  measures, 

70 
Hoffmann's  anodyne, 31 2,768 

screw  pinchcock,  160 
Hog  gum,  750 
Holland  gin,  760 
Holly,  900 

Hollyhock,  conserve,  1281 
Holtz's    carbolate    iodine, 

1286 
Homatropinas  hydrobromidum, 

951 
Homatropine  hydrobromide, 

951 
Homborg's  phosphorus,  1368 

pyrophorus,  1358 
Ilomocinchonidine,  934 
Homoquinine,  934 
Honey,  755 
borate  sodium,  1  285 
clarified.  299 
commercial,  299 
rose.  300 
Honey's,  299 
Hood.  138 

stove.  139 
Hooper's  pills.  1294 
Hope's  mixture,  1320 
Hops,  846 
elixir.  1315 
fluidextract,  1322 
oil.  831 
tincture.  341 
Hordcin,  715 
HordcMim  distichon,  744 
Horohound,  811 
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Horizontal  apparatus  stand, 
148 

Bunsen  burner,  112 

steam  coil,  128 
Horn  poppy,  977 

stirrer,  134 
Horsebalin,  813 
Horse-chestnut  bark,  920 

oil,  879 
Horseinint,  813 

oil,  831 
Horseradish  oil,  840 
Hot  drops,  1343 

filtration,  214.  215 

water  filter,  214 
generator,  113,  114 
Hound's  tongue,  750 
Humanized  milk,  1324 
Humanizing    milk    powder, 

1336 
Humulus,  846 

elixir,  1315 

Lupulus,  831,  846,  870 
Hundredth  normal  test  solu- 
tion, 1021 
Hungarian  turpentine  oil,   830 
Hunter's  sifter,  185 
Huxhaui's  tincture  bark,  349, 

1358 
Hydracetin,  738,  1358 
Hydrangea  fluidextract,  1322 
Hydrargyri  acetas,  668 

arsenas,  668 

bromiduin,  668 

carbonas,  668 

chloras,  668 

chloridum  cnrrosivum,  673 
mite,  674 

chromas,  668 

cyanidum,  668 

iodiduiu  tlavum,  675 
rubruui,  676 

lactas,  668 

nitras  668 

oxi<luin  fl;i\  urn,  677 
rubruin,  679 

oxyiiiiiri;is,  1358 

subsulplias  flavus,  668 

sulphas,  668 

sulphidum  rubruin,  668 
Hydrargyrum,  668 

ammuniatuin.  672 

cum  creta,  670 
Hydrargyrus  muriatus,  1358 

oxymurias,  1431 
Hydrastin,  870 
Hydrastina,  965 
Hydrastine,  964,  965 
Hydrastinie  hydrochloridum, 

965 
Hydrastin  inc.  965 

hydrochloride,  965 
Hydrastis,  964 

assay,  964 

canadensis,  870,  879,  964 

colorless,  135S 

fluidextract.    401 

glycerito,  308 

oil,  879 

tincture.  353 
HydratocI  nluinina,  615 

chloral.  780 

oxide  bismuth,  1310 
Hydraulic  press,«244,  249 


Hydriodic,  acid.  472 
diluted.  472,  492 
syrup.  290,  492 
Ilydrobrouiic  acid  cough   mix- 
ture, 1289 
diluted.  470 
Hydrochinone,  470 
Hydrochloric  iicid,  469 

diluted,  470 
Hydrochloric    acid,    pure,    for 

tests.  1031 
llydrochloriiidiDSidiates, 

syrup,  compound,   1340 
Hydrochrite.  1358 
llydrocinchonidine,  934 
Hydrocinchoninc,  934 
Hydrocollidine,  1017 
Hydrocotarnine,  924 
Hydrocyanic      acid,      diluted, 
837 
Scheele's,  838 
ether,  787 
Hydrogen.  463 

dioxide,  solution.  278,  464 

oxygen,  and  water.  463 

peroxide,  solution,  278,  464 

sulphide,  1031 
Hydrolat,   1358 
Hydrole,  1.358 
Hydroleine,   13.58 
Hydrometer  jar,  81 
Hydrometers.  79 
Hydronaphtol,  1.358 
Hydropege,  1358 
Hydrophilous  cotton.  1353 
Hydroquinidine,  934 
lIydro(£uinine,  934 
Ilydroiiuinone,  733,  740,  889 
Hydrostatic  press,  249 
Hydrosulphuric  acid.  1031 
Hydrous  wool-fat.  1003 
Hygrine,  970,  978,   1.358 
Hygrophilous  cotton,  1358 
Hyoglycocholic  acid.  1011 
llyosciniB    hydrobromidum, 

953 
Hyoscinc.  953.  979 

hydrobromidc.  953 
llyoscinic  aciil.  979 
llyoscvainina'         hydrobromi- 
dum. 954 

sulphas.  955 
Hyoscyamine.  950.  953 

hydrobrouiide,  954 

suljihatc.  955 
ilvoscvMimis.   953 

assay.  953 

compound  oil.  1332 

extract.  447 

fluidextract.  402 

nigcr.  879.  953,  979 

see<l  oil.  879 

tincture.  354 
Ilyoso.ypicrin.  953 
Hyotaurocholic  acid.  1011 
IIy])oricuui,  857 

liniment.  1  286 

perforatum,  857 
Hypnal,  1.358 
Hypnone,  726,   740.  1.358 
Hypochlorous  acid,  485 
Hypo.  557 

Hypodermic      solution      mor- 
phine,  1327 

95 


Hypoderms,  1358 
Ilypophosphite  c&lcium  sjrrap, 
1302,  1339 
elixir.    1311 
iron,  1320 
elixir,  1314 
solution,   i:'>26 
syrup,    1340 
lime,  syrup,  13.39 

and  soda,  ."yrup,  1339 
Hvpophosphite  sodium,  elixir, 
1318 
syrup,   1.342 
Hypophosphites,        compound 
syrup.  293,  595,  1302 
elixir,  1315 

with  iron,  1315 
Procter's  syrup,  I  302 
solution.  1299,  1326 
compound.  l;;2ti 
syrup,     293,    595,     1302 

with  iron,  289 
tests  for,  499 
llypophosphorous    acid,     482, 
499.  1309 
diluted.  483, 
Hypoquebrachiue.  976 
Hyposulphite  soda,  556 
Hyposulphurous  acid,  494 
Hyraceum.  1017 
Ilyrax  c!ii>eiisis,  1017 
Hyssop,  813 
oil  of,  831 
Hvssopus.  813 
officinalis,  813,  831 


I. 


Iberis  amara,  839 
Icaya,  976 
Iceland  moss,  1427 
lethal  bin.  740 
Ichthoform.  740 
Ichthyocolla.  1017,  1353 
Ichthyol,   740.  1358 

albuminate.  740 

foriuaMelivdc,  740 

paste,  Inna's.  1332 
Igasuric  acid,  942 
Ignatia.  977 

compound  tincture.  1  306 

tincture.    1305 
Ignition.  121 
Ihlang'ihiang.  oil.  831 
Ihrig's  capsule  filler.  1241 
Ikaga.  976 
Hex,  900 

paraguavcnsis,  920 
Ilicic  acid".  900 
Ilixanthin.  900 
Illicium.  817 

oil.  816 

veruui.  816,  817 
Immiscible   liquids  formed   in 
prescriptions,     1174.    1176 
Immiscibilif  V  in  .tolid  prescrij>- 

tions.   1182 
Imperial  lueasiiro.  40 
Incineration.   121 
Incomiiatibility.  1150.  1183 

chemical.  1 163.  117S 

physical.  1174.  IISI 

solids.  117S 

therapouticnl,  118S 
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Incomplete    solution    in    pre- 
scriptions, 1177 
India  rubber,  863 

senna,  901 
Indian  cannabis,  846 
extract,  443 
fluidextract,  387 
oil,  831 
tincture,  347 
benip,  846 
Indian  pink,  1358 

tobacco,  1358 
Indicators  for  acidiinetry,   al- 
kalimetry, etc.,  1039 
Indicuui,  1358 
ludigo,  test  solution,  1031 
Inflammable  air,  1358 
Infusa,  326 
Infused  oils,  1331 
Infusion,  242 
bottle,  329 
brayera,  1 285 
catechu,  compound,  1285 
cinchona,  331 
digitalis,  330 
flaxseed,  compound,  1285 
gentian,  compound,  332 

stronger,  332,  1324 
jar,  Alsop's,  327 
kousso,  1  285 
mug,  home  made,  327 

Squire's,  327 
myrrh,  compound,  1  286 
pitcher,  327 

rose,  compound,  333,  1324 
sage,  333 

senna,  compound,  331 
tar,  1286 
wild  cherrv,  331 
Infusions,  326 
formula  for,  326 
from  fluidextrncts,  330 
made  by  digestion.  328 
maceration,  328 
percolation,  329 
preservation,  329 
unofficial,  331 
Infusum  aurantii,  331 
compo.'iitum,  331 
brayeric,  1  285 
buchu,  331 
calumbic,   331 
caryophylli,  331 
cascarillx',  331 
catechu  comjiositum,  1  285 
chirata.',  331 
cinchona-,  331 
cuspario?,  332 
digitalis.  330 
ergota-  332, 
gentianiL'     compositum, 
332 
fortius,  332,  1324 
kramcriti',  332 
Ilni  comjiimi'iim,  1  285 
lupiili,  332 
picis  liqnidtP,  1  286 
pruni  vircinianic,  331 
quaHiiiii-,  332 
rbei,  332 
rosae  ncidiim,  332 

ooinpoHiiiiin,  333,  1324 
Ml V ill',  333 
ioopurii,  332 


Infusum,  senegee,  332 
sennae,  332 

compositum,  331 
serpentaria-,  332 
uvse  ursi,  332 
Ingluvin,  1018,  1358 
Inhalation,  bromine,  1  286 
thymol,  Warren's,  1286 
Injection  brou,  1358 

for  gonorrhoea,  1  286 
Inorganic  acids,  466 

substances,  461 
Inosite,  751 
Inscription,  1087 
Insecta,  1000 
Inspissated  juices,  432 
Intermediate     crystallization, 

236 
International  Pharmacopoeia, 

27 
Interstitial  water,  235 
Inula,  857 
Helenium,  831,  857 
oil,  831 
Inulin,  744 
lodiicetanilide,  740 
lodal,  788 
lodantifebrin,  740 
lodeosin  test  solution,  1039 
Iodic  acid,  485 

Iodide   ammonium,    liniment, 
1353 
aniyl,  786 

calcium,  sj'rup,  1339 
ethyl,  787 
ferrous  syrup,  292 

and  manganese,  1397 
solution,   1359 
iron,  tasteless  syrup,  1339 
and    manganese    syrup, 
1340 
manganese,  syrup,  1 302 
mercury  and  potassium,  so- 
lution, 1326 
compound  pills,  1  294 
green,  675 
ointment,  red,  1  292 
red,  676 
yellow,  675 
methyl,  788 

potassium,  liniment,  1287 
red  mercuric,  676 
starch,  soluble,  1300 

syrup,   1302 
sulphur,  497 

ointment,  1291 
yellow  mcrcurous,  675 
Iodides,  tests  for,  490 
lodinal  collodion,  1280 
Iodine,  484,  490 

absorption  of  fats,  1031 
camphorated  chlorotannate, 

1286 
carlx.Iatc,  1286 
carb()li7,cd  solution,  1327 
caustic,  1279,  1327 

solution,   1327 
Churchill's  tincture,  1343 
compound  tincture,   1306 

soluti(m,  491 
docolorizoil  tincture,  1343 
disulphidc,  497 
ethereal  tincture,    1306 
liniment,  1324 


Iodine,  ointment,  492,  1265 
compound,   1  292 

solution,  1299 

test  solution,  10.32,  1043 

tincture,  354,  491 
Iodized  carbolic  acid,  1309 

collodion.  1310 

cotton,  1281 

glycerin,  1285 

oil,  bitter  almond,  1291 

phenol,  1293,  1.309 

starch,  485,  1300 
Iodoform,  784 

and  naphthalin,  1384 

aromatized,  1324 

carbolized,   1286 

collodion,  1310 

compound  powder,  1335 
tincture,   1306 

cotton,  1281 

deodorized,  1324 

diluted  powder,  1384 

glycerogelatin,  1323 

liniment,  1287 

ointment,  1265 
compound,  1 292 

paste,  1293 

pencils,  1  293 
lodoformum,  784 

aromatisatum,  1324 
lodohydrargyrate  iron,  «yrup. 
1302 

potassium,  solution,  1326 
sj'rup,   1302 
lodol,  786,  1358 
lodolum,  786 
lodophen,  740 
lodo-phenacetin,  740 
lodophenine,  740,  1358 
lodophenochloral,  1368 
lodopvrine,  1358 
lodum,  490 
Ipecac,  968 

and  opium,  powder,  1 187 
syrup,  1340 
tincture,  355 

assay,  968 

fluidextract,  402 

syrup,  294 

troches,  1205 

wine,  370 
Ipecacuanha,  968 
Ipecacuanhic  acid,  968 
Iponui'a  orizabensis,  905 
Iridolinc,  727 
Iris,  849,  857 

extract,  440 

florentina,  849 

fluidextract,  381 

versicolor,  857 
Irish  mo.ss,  746 

compound  syrup,  1339 

gelatin,  1323 

mucilage,  1331 
Iron.  623,  625 

albuminate,  solution,  1320 

alcoholize*!,  1358 

and  ammonium  acetate  solu- 
tion. 648 
citrate,  633 
tartrate  639 

and    coniuTU     raixtarc, 
1289 
Tally's,  1289 
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Iron,   and    manganese   iodide, 
syrup,  1340 

and  potassium  tartrate,  640 

and  quinine  citrate,  634 
soluble,  636 

and  strychnine  citrate,  637 

bitter  wine,  369 
tincture,    1306 

by  hydrogen,  1358 

compound  pills,    1295 

dialyzed,  241 

hypophosphite,  1320 

elixir,  1314 

solution,  1326 

lactate,   elixir,  1314 

malate,  1320 

nitrogen  i/.ed,  1358 

oleate,  881 

oxysulphate,  1326 

peptonate,  1326 

with  manganese,  1326 

perchloride,  629 

protochloride,  1326 

pills,  1294 

compound,  1295 

plaster,  1271 

pyrophosphate,  elixir,  1314 
quinine    and    strychnine, 
1314 

q,uinine  and  strychnine 
elixir,  1314 
phosphates  syrup,  292 

reduced,  626 

tasteless  tincture,  1343 

troches.  1 205 

wine,  369,  634 
Isinglass,  1017 

plaster,   1271 
Isoamyl  nitrite,  776 
Isobutyl-ortho-cresol-iodide, 

739 
Isodulcite,  752 
Isochplesterin,  1003 
Isoemodin,  901 
Isomorphous  crystals,  229 
Isonandra  gutta,  869 
Isopelletierine,  966 
Isopyrum  thalictroides,  977 
Iso-xylol,  727 
Issue  peas,  1358 
Itch      ointment,       Hebra's, 

1345 
Ives's     camphorated     Dover's 

powder,  1  297 
Ivory  black,  602 
Ivy,  900 
Izal,  1358 

J. 

Jnborandi,  956 

elixir.  1316 

oil,  830 
.Jaborine,  957 

Jackson's    ammonia   lozenges, 
1287 

bathing  spirits,  1300 

pectoral  lozenges,  1  287 
syrup,   1303,  1341 
Jalap,  904 

•assay.  905 

compound  powder,  1187 

extract,  441 

fluidextract,  1322 


Jalap,  resin.   457 

tincture,  1306,  1343 
compound,  1306,  1343 
Jalapa,  904 
Jalapin,  890 
Jalapinol,  890 
Jalapurgin.  904 
Jamaica  dogwood,  900 
.laines's  powdt-r,  682 
Juneway's  pills,  1332 
Japan  earth,  1358 
.Inp-menthol,  1358 
.Far  mills,  174 
Jasminum  fragrans,  831 

grandiflorum,  831 
Jateorrhiza  palmata,  890 
Javelle  water,   1328 
Jeannel's  laxative  powder, 

1297 
Jervine,  960,   979 
Jessamine,  oil.  831 
Jesuits'  bark,  1358 

drops,  1358 
Jews'  pitch,  1358 
Jones's  hydrometer,  83 

mixer  and  sifter,  184 
Judas's  ear,  1358 
Judkin's  ointment,  1292 
Juglandin,  870 
Juglans,  879,  911 

cinerea,  870,  879,  911 

compound  syrup,  1302 

extract,   441 

fluidextract,  1322 

oil,  879 
Jujube  berries,  750 
Julep,  camphor,  1279 
Juniper,  compound  spirit.  316 

fluidextract,  1322 

oil,  848 

spirit,  316 
Junipcrus,  849 

communis,  848 

oxycedrus,  724 

sabina,  849 

virginiana,  831,  849 
Jupiter,  1358 
Jusculum,  1358 

K. 

Knirine,  979,  1358 
Kairoline,  979 
Kali,  1431 

aeratum,  1358 
Ivalicum  hydras,  1358 
Kalium,  1.358 
Kamala,  91 1 
Kaolin,  507.  135S 

cataplasm,  507 
Kaolinum,  507 

Kaposi's  nnphthol salve,  1297 
Kandol,  888 
Kava-kava.  850 

fluidextract,  1322 
Kcating's  cnugh  lozenges, 

1287 
Kefir.  1017.  1358 
Kelcne.    13.54.  1358 
Kennedy's  Pinna  Canadensis, 

143.5 
Kepler.  13.58 
Keratin.  1017 

coated  pills,  1232 


Kcrmes  mineral.  682 
Kerosene  used  for   heating, 

109 
Ketones,  782 
Kilo,  41 

Kilogramme,  42 
Kiloliter,  42 
Jvilometer,  42 
Kinds  of  fuel,  104 
King's  yellow,  1359 
Kinic  acid,  934 
Kino,  915 

compound  powder,  1335 
tincture,  1306,  1344 

red,  915 

tannic  acid,   915 

tincture.  355 
Kinoin,  915 
Kinovic  acid,  934 
Kinovin,  934 
Kissingensalt,  artificial,  1337 

efi"ervescent,   1336 
Knight's  pills,  1295 
Kochine.  1359 
Kodozonol,  1359 
Kola  nut,  977 
Konscals.  1197 

Koppeschaar's  solution,  1042 
Kosin,  896 
Koumiss,  1017 
Koumys.  1017 
Kousso,  896 

fluidextract.  .381 

infusion,  1285 
Krameria,  915 

argentea,  915 

extract,  447 

fluidextract,  403 

ixina,  915 

syrup,  294 

tincture.  355 

triandra.  *.I15 

troches.  1207 
Kramerotannic  acid,  916 
Kreozonol,  1359 
Kresin,  1359 
Kresylol.  1359 
Kumys,  1017 
Kumysgen.  1359 
Kumyss,  1324 
Kupferniekel,  653 
Kurung,  oil,  879 


T<ahnrraque's  solution,  487 
Labdnnuni.  869 
Label  dampcner.  1148 
Labelling  poisonous  sub- 

stanres.   1147 
Labels  1145 

arranging    mid    preserving, 
1149 

gunime<l.  1148 

pasting,  1147 
LalKiratory.    1071 
Laburnini'.  976 
Laburnum.  976 
Lac.  869.  1017 

feruientatum.  1324 

bumanisatum.  I.'f24 

magncsin<,  1359 

sulphuris,  496 

Virginia,  1359 
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Lacca,  869 

coerulea,  ISSQ 

niusica,  1359 
Lactate    of    iron,     elixir, 

1314 
Lactic  acid,  1009 
Lactin,  751,  1359 
Lactometer,  82 
Lactophosphate  calcium  elixir, 
1311 

syrup,  291,  597 

with  iron,  syrup,   1339 

iron,  syrup,  1340 
Lacto  preparata,  1359 
Lactose,  751 
Lactoserum,  1157 
Lactucarium.  856 

fluidextract.  1284 

syrup.  294,  1302 

tincture,  356 
Lactuca  virosa.  856 
Lactucerin,  856 
Lactucic  acid,  856 
Lactucin,  856 
Lactucopicrin,  856 
Ladanum,  869 

Lady    Webster    pills,     1222, 
Lady's  slipper,  853 
Lapvo-glucose,  751 
Ljevulose,  751 
Lafayette  mixture,  1330 
Lakmoid,  1359 
Lambik,  Japanese,  140,  141 
Laminar  crystals,  229 
Laminaria,  750 

Cloustoni.  750 
Lamium  album,  1359 
Lamotte's  drops,   1343,  1359 
Lanadcps,  1359 
Laniiin.  1359 
Lana  philosophica,  1359 
Lanesin,  1359 
Lanoline.  1003,  1359 
Lanthiipine,  925 
Liipides  cancrorum,  1359 
Lnpilli  cancrorum,  1359 
Lapis  baptista,  1359 

calaminaris,  1359 

causticus,  1359 

Cfpruleus,  1359 

divinus,  1359 

hicmntitis,  1359 

Infernalis,  1359 

Ituuli,  1359 

ophthalmicus,  1359 

siniridis,  1359 
Lappa,  893 

nuidcxtract,  404 
Liird,  1000 

bcnzoinated,  1002 

oil,  1002 
Lnritius  maculatus,  751 
Lnrix  ourojxpa,  830 
Larkspur  send,  976 

oil.  879 
Lartij^uc's  jjout  pills,  1294 
La«erpitium.  849 

latifolium,  849 
Lassar'R    naphthol    paste, 
1.3.12 

rcsorcin  pastf.  mild,  1332 

7.inc  nalicyl  pa*<te,  1332 
Lost  drop  effpff^,  1067 
Latent  beat,  124 


Latin  grammar  of  pharmacy, 
1089 
prescriptions,  1133 
Liitour's   chloride   zinc  paste, 

1293 
Latrol,  1359 
L;iuJnuine,  925 
liMudanosinc.  925 
Laud.inum,  358 
Laurel.  849 
chcrrv.  849 
oil,  831,  849,  879 
Laurocer.Tsus,  849 
Laurostearic  acid,  1012 
Laurotetiinine,  979 
Laurus,  849 

nobilis,  831,  849,  879 
pcrsea,  752 
Lavandula  officinalis,  810 

veni,  813 
Lavender,  813 
compound  tincture,  356 
flowers,  .lil,  SlO 
spirit,  316 
Laville's  gout  mixture,  1289 
Lawrence's  prescription  box, 

1143 
Laxative  confection,  1280 
elixir.  1317 
mixture.    Cossu's    stronger, 

1290 
pills,  compound.  1224 
after  confinement.  1333 
Cole's,   1295 
powder.  1297 
Laxative  species,  1337 

syrup,  Amussart's,  1303 
Lead.  655 
acetate,  656 
pills,  1293 
test  .solution.  1032 
basic,  1032 
and  o])ium  wash,  1329 
broinidc,   656 
carbcmate,  656 

ointment,  1261 
chloride,  656 
chroniiitc,  656 
compound  cerate,  1  280 
copj)cr,  silver  and  mercury, 

655 
dioxide,  656 
hydroxide,  666 
iodi.le,  658 

ointment.  1261 
monoxide.  655 
nitrate,  659 
oieate,  SSI, 
oxide,  660 
plaster.  (Wil,  1273 
red  oxifie,  656,  660 
saccharnte,  656 
sesquioxidc,  655 
subncetiite,       cerate,        658, 
1257 
glycerole,  1  285 
liniment,  1  287 
solution.  657 
ili luted.  6.58 
suboxide,  656 
sulpliiite,  666 
(jinniite,  666 
wnter    658 
white,  656 


Leaurelle  oil,  1434 

Lecithin,  1018 

Ledoven's  disinfecting  liquid, 

1369 
Ledum. 900 

palustre.  831,  900 
Leech.  1018 
Lemon,  essence,  311 

juice,  795 

oil,  806 

peel,  806 

tincture,  357 

spirit,  311 

syrup,  1303,  1304 

grass,  oil,  832 
Lemonade  iron,  Goodell's, 
1286 

tartro-citric,  1328 
Lenitive  electuary,  1359 
Leonurus,  813 

cardiaca,  813 
Lepidium  sativum,  840 
Leiiidolite.   558 
Leptandni,  906 

extract,   447 

fluidextract,  404 

virginica,  870 
Leptiindrin,  870,  906 
Leucccnus,  1359 
Lcucogcne,  1359 
Leucoline,  727,  978 
Ticucomaines,  1000 
Levant  nut,  1369 

wormseed.  896 
Lever  i)ress,  244,  248 
Levick's  aromntic  and  antacid 

mixture,   1279 
Levigation,  186 
Levistieum,  817,  849 

officinale,  817,  831,  849 
Levulosc,  761 

Lewin's  extraction  apparatus 
268 

mixture  thymol,  1290 
Liatris,  849 

Lichen  islandicus,   1359 
Licorice  elixir,  1315 
aromatic.  1315 
syrup,  1.340 
Licorice  root.  756 
Liebig  condenser,  149 
liiebig's  corn  collodion, 

1280 
Life  everliisting.  867,  1359 
Light  magnesia,  584 

oil,  727 

cloves,  820 
Lignia  nitrica,  1359 
Lignum  sanctum,  1359 

vita\  1.3.59 
Lignin,  715 
Ligroin,  888 
l.igroine,  888 
l.igustrin,  900 
l/igustrum,  900 

vulgnrc.  900 
Liliic  oil,  831 
Lily  of  the  valley,  894 

oil,  831 
Linuitura  ferri,  1369 
Lime,  588 

chlorinated,  486,  590 

juice  anil  pepsin,  1338 


juice  anil  pepsin,  1.5. 
liniment,  d22,  590 
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Lime,  sulphuratcil,  590 
syrup,  291,  590 

chlorhyiirdiiliDsphttte, 
1338 

lactophosphate,  with  iron, 
1339 
water,  589 
Limes,  796 
Limonis  cortex,  806 

snccus,  795 
Limousin'8  cachet  board,  1195 
croton  oil  pencils,  1293 
powder  measure,  1197 
Linden  flowers,  858 

oil,  831 
Liniment,  acetic  turpentine, 

1324 
aconite,  1286 

and  ciiloroform,  1324 
ammonia,  322 
ammonium  iodide,  1324 
arnica,  1286 
belladonna,  322 
camphor,  322 
camphorated  soap,  1324 
Canada, 1324 
cantharidei^,  1 286 
chloroforui,  323 
croton  oil,  1324 

com]»)nnd,   1324 
croup,  1286 
fever,  1286 
hypericum,  1286 
iodide     of     potassium, 

1287 
iodine,  1324 
iodoform,  1287 
lead  subfl>ectate,  1287 
lime,  322,  590 
Liniment,      mustard,     com- 

pounil,  322 
of  mercury,  1287 
opium,  compound,  1324 
soap,  323 
soft  soap,  323 
St.  Barthelemy's  fever, 

1286 
stillinKia,  1287 
St.  .John  Long's,  1324 
Stokes's,  1324 
subacetate  of  lead,  1287 
turpentine,  323 
volatile,  322 
Liniments,  321 
Linimentum  aconiti,  321, 
1286 

et  chloroforrai,  1324 
album,  1324 
ammonia',  322 
ammonii  ioilidi,  1324 
belladonna',  322 
calcis,  322,  590 
camphone,  322 

ammoniiitum,  321 
canthiiridis,  1286 
chlorolbrmi,  323 
croton  is,  321,  1324 
hydrar;;yri,  321 
iodi,  1324 
opii,  321 

compositum,  1324 
plumbi  suliMcctatis,    1287 
potassii  iodidi  cum  sapoue, 

321 


Linimentum    saponato-cani- 
phoratum,   1324 
sapoiiis,  323 
mollis,  323 
sinapis  compositum,  322 
terehinthina!,  323 

aceticum,  322,  1324 
tiglii,  1324 

compositum,  1324 
Linolein,  875 
Linonine,    1359 
Linoxyn,  875 
Linseed,  749 

oil,  875 
Lin  tine,  1359 
Linum,  749 

usitatissimum,  749 
Lipanin,  1017,  1359 
Liquefied  phenol,  731 
Liqueur     d'oxymuriate     de 

mercure,  1300 
Liquiilambar  orientalis,  866 

styraoiflua,  869 
Liquid  apiol,  840 
Ijisniutii,  1325 
pepsin,  1299,  1.327 
petrohitum,  885 
pctrox,  13:12 
rennet,  1328 

Siiponated  petrolatum,  1332 
Liquor  ncidi  arsenosi,  279, 
685 
ehromiei,  280 
aluminii  aeetatis,  1325 

acetico  tartratis.  1325 
ammonii  aeetatis,  279 
coneentratus,  1325 
citratis,  280 
fortior,  1325 
anodynus    Holl'iuanni, 

1359 
antigerminarus,  1325 
antisepticus,  279,  505 

alkalinus,   1325 
arsenii  bromidii,  1328 

et  hydrargyri    iodidi,  279, 
6^8 
atropina!  sulphatis,  280 
auri  et  arscni  bromidi, 

1.325 
barii  chloridi,  1299 
bismuthi,  1325 
bismutlii  et  ammonii  citratis, 

281 
bromi,  1325 
calcis.  279,  589 
chlorinata>,  281 
sulphurata',  1325 
ealuiiiha'    coneentratus,  281 
caoutchouc,  281 
chirato  coneentratus,  281 
carbonis  dcfergens,  1299 
carmini,   1325 
C.  C.  1359 

suceinatus,  1359 
ehlori  compositus,  279,  485 
coceineus,  1325 
cornu  cervi,  1359 
suceinatus,  1359 
cresolis  compositus,  280,  729 
eupri  alkalinus,  1042 
euspariu'  coneentratus,  281 
electropoeieus,  1325 
epispasticus,  281 


Liquor  ethyl   nitritis,  281 
extract!    glycyrrhi/.u',  1326 
ferri  aeetatis,  281,  624 

albuminati.  i:'i2ti 

ehlori. li,  2s(i,  630 

citratis,  281,  625,  633 

et  ammonii  aeetatis,  280, 
648 

et  quininic  citratis,  1298 

hvpopliosphitis,  1326 

i.Mlidi.   1326 

nitratis,  281,  625 

oxychlorati,    1359 

oxychloridi,  1326 

oxysulphatis,  1326 

peptonati,  1.326 

cum  mauganct,  1326 

perchloridi,  281 

protochloridi,  1326 

sul.sulphatis,  280,  648 

tersuliihatis,  2S0,  650 
fornuildehydi,  280,  779 
fumans  ISoylii,  1359 
gutta  penhic,  1  299 
hydrargyri  et  potassii  iodidi, 
1326 

nitratis.  280,  680  . 
perchloridi,  281 
hypopho.spliitum,  1326 

compositus,  1326 
iodi  carbolatus,  1327 

causticus,  1327 

compositus,  279,  491 
krameriiu  coneentratus, 

281 
magnesiiB  efferveseens,  1327 
magnesii  aeetatis,  1299 

bromidi.   1327 

carbonatis,  281 

citratis.  280.  586 

sulphatis  etl'ervescens, 
1.327 
morphime  aeetatis,  282 

citratis,  1327 

hydroehloridi,  282 

hypodermicus,  1327 
morphime  tartratis,  282 
morphia>  sulphatis.  1  299 
opii  compositus.  1299 
panereaticus.  1327 
pancreatis.  282 
pepsini.  1299,  1.327 

aromaticus,  i;>27 
phosphatum  acidus,  1327 
phosphori,   1327 
picis  alkalinus.  1328 

carbonis.  282,  1299 
plumbi  subacetatis,  280,  657 

dilutus,  279,  658 
potassa>.  514 

chlorinata>,  1.328 

ehlorata>.  1328 
potassii  arsenatis  et  bromidi, 
1328 

arsenitis,  280.  686 

citratis,  28(1.  522 

hydroxidi.  27'.*,  514 

poruumganat  is.  282, 1 300 
quassia'  coneentratus,  282 
rhei  coneentratus,  282 
.saceharini.  1328 
salieylieus.  Seller's,  1359 
sursa'     eomjiositus     concea- 

tratus,  282 
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Liquor  senegse  concentratiu, 
282 
sennic  concentratu.<<,  282 
seriparus.  1328,  1359 
gerpentariae  concentratus, 

282 
sodue,  534 

chlorinatae,  280,  487 
sodii  arsenatis,  279,  687, 
1328 
Pearson's,  1328 
boratis  cotnpositus,  1328 
curbolatis,  1328 
citratis,  1328 
citro-tartratis,     efferves- 

cens,  1328 
ethvlatis,  282 
hydroxidi,  279,  534 
oleatis,  1328 
phosphatis  compositus, 

280,  552 
silicatis,  282,  507 
stypticus,  loofii,  1359 
strycbniniK  acetatis,  1328 

hydrochloridi,  283 
thyroidei,  283 
toDgiB  salicylatus,  1359 
zinci  chloridi,  280,  607 
et  aluminii  coupositus, 

1329 
et    ferri     compositus, 
1329 
zingiberis,  1329 
Liquores,  279 
Liquorice,  aromatic  elixir, 
1315 
elixir,  1315 
extract,  446 

solution,  1326 
purified  extract,  1320 
root,  756 

syrup,   1303 
syrup,   1340 
Liriodendrin,  900 
Liriodendron,  900 

tulipifera,  900 
List  of  excipients,  1214 
reagent.s  and  test  solutions, 
1026 
Listerine,  1359 
Lister's  boric  acid  ointment, 
1291 
eucalyptus    gauze, 
12^5 
Liter,  41 
Litharge,  660 
Lithiate<l  hydrangea,  1359 
Lithii  henzoas,  559 
borocitra.-',  558 
broiiiiduiii,  559 
carbonas,  560 
chloriduiii,  558 
citra«,  561 

effcrvcHcens,  562 
dib<irocitni8,  558 
iodiduiii,  558 
nit  rax,  558 
phoHphim,  558 
Halicyla.'i,  562 
Hulpha.H,  55H 
Lithines,  135t» 
Lithium,  55H 
benzonte,  559 
borocitrate,  558 


Lithium,  bromide,  559 
elixir,   1315 
carbonate,  560 
chloride,   558 
citrate.  561 

etfervescent,  562 
elixir,    1316 
diborocitrate,  658 
iodide,  558 
nitrate,  558 
phosphate,  558 
salicylate,  562 

elixir,  1316 
salts,  558 

tests  for,  558 
sulphate,  558 
Litmus   paper   and  test  solu- 
tion, 1039 
blue,  1040 
red,  1040 
Liver  pills.   Dr.   Chapman, 

1295 
Liverwort,  920 
Lixiviation,  252 
Lobelacrin,  976 
Lobelia,  976 
brown,  1287 
fluidextract,  405 
green,   1287 
inflata,  976,  979 
syrup,   1  303 
tincture,  357 
vinegar,    1307 
Lobelic  acid,  976 
Lobeline,  976,  979 
Lochman's  cork  press,  1161 
Loganin,  942 
Logan's  plaster,    1296 
Logwood,  915 
London  paste,  1337,  1369 
Looch  album,  1359 
Loofah,  1359 
Loomis's    diarrhoea    mixture, 

1330 
Loretin,  740 
Losophan,  739,  1359 
Loss  in  drying  medicinal  sub- 
stances, 166 
in  powdering  medicinal  sub- 
stances, 167 
Lotio  adstringens,  1329 
ammoniacalis  camphorata, 

1309 
flava,  1329 
hydrargyri  flava,  1329 

nigra.  1329 
nigra,  1329 
pluinbi  et  opii,  1329 
Lotion,  198 
lustringent.  1329 
black.  1.'.29 
calamine,    Dr.    Fox's, 

1287 
Ilebra'K  green  soap,  1287 
of  lead  and  opium,  1329 
Palmer's,  1287 
sore  nij)ples.   I  287 
VIeininck's,   1325 
yellow,  1329 
Lovagc.  817,849 

oil.  831 
Love  apple.  1359 
Lovi's  beads,  78 
Low  winos.  761 


Lozenge  boards,  1202,  1203 

cutter,  1203,  1204 

mass,  1202 

punch,  1203 

roller,  1202 
Lozenges,   Dr.   .Jackson's  am- 
monia, 1287 
pectoral,   1287 

Keating's  cough,  1287 
Lugol's  solution,  491 
Luna,  1359 
Lunar  caustic,  665 
Lungwort,  750,  920 

Virginia,  750 
Lupamaric  acid,  846 
Lupin,  900 
Lupinin,  900 
Lupinine,  979 
Lupinus,  979 

albus,  900 
Lupulin,  846,  870 

fluidextract,  405 

oleoresin,  428 

tincture,  1306 
Lupulina,  S46 
Lupuline,  846,  979 
Lupulinum,  846 
Lutes,  144 
Lutidine,  727 
Lux's  aspirator,  216 
Lycopin,  870 
Lycopodium,  878 

clavatum,  878 
Lycopus,  813 

virginicus,  813,  870 
Lysol,  1359 

M. 

Mace,  831 

oil,  825,  831,  879 
Maceration,  242 
Machine,    rubber    dating, 

1140 
Machines,     consecutive    num- 
bering, 1140 

moistening  labels,  1149 
Macrotin,  870 
Madia,  oil,  879 

sativa,  879 
Mngendie's  iodine  solution, 
1299 

solution   morphine,    929, 
1.327 

tincture  iodine,  1306 
Magistcrium  bismuthi,  1359 

coccionellic,  1359 

sulphuris,   1359 
Magistral  i)harmacy,  1059 
Magma  magnesia-,  1329 
Magnesia,  584 

alba,  1359 

and    asafetida   mixture, 
1290 

calcined,   684 

heavy,  585 

light.  584 

magma.  1329 

milk.  1329 

mixture.  1032 

Komington's.  1290 

nigra.  1359 

ponderosa,  5S5 

troches.  1307 
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Magnesii  acetas,  582 

carbonas,  583 

iodidum,  582 

lactas,   583 

oxidum,  584 

ponderosum,  585 

phenolsiilphona,«,  583 

sal  icy  las,  683 

silicas,  583 

sulphas,  585 

effervescens,   586 
exsiccatus,  583 

sulpbis,  583 
Magnesium,  582 

acetate,  582 

bromide  solution,  1327 

carbonate,  583 

citrate,  solution,  586 

iodide,  582 

lactate,  583 

official  preparations,  582 

oxide,  584 
heavy,  585 

phenolsulphonate,  583 

salicylate,  583 

silicate,  583 

sulphate,  585 
dried,  583 
efiFervescent  solution,  586, 

1327 
test  solution,  1032 

sulphite,   583 

tests  for  salts,  582 

unofficial  salts,  582 
Magnetic  iron  oxide,  625 

pyrites,  653 
Maidenhair,  750 
Maizenic  acid,  854 
Mala,  1359 
Malate  iron,  crude,  1320 

tincture,  1343 
Male  fern,  853 
Malic  acid,  797 
Mallein,  1359 

Mallotus  philippinensis,    911 
Malt,  745 

and  iron,  elixir,  1316 

extract,   448 

fluidextract,  1322 
Maltose,  745,  751 
Maltum,  745 
Mammalia,  1000 
Manaca,  977 
Mandelic  acid,  952 
Mandragora  officinalis,  977 
Maniiragorine,  977 
Mandrake,  906,  977 
Manganese,  619 

arsenate,  620 

benzoate,  620 

black  oxide,  620 

carbonate,  620 

chloride,  620 

citrate,  620, 

dioxide,  precipitated,  620 

hypophosphite,  621 

iodide  syrup,  1  302 

monoxide,  619 

oleate,  881 

oxalate,  620 

phosphate  syrup,  1303 

sesquioxide,  619 

sulphate,  621 

tartrate,  620 


Mangani  arsenas,  629 

benzoas,  620 

carbonas,  620 

chloridum,  620 

citras,  620 

dioxidum  praccipitatum, 
620 

hj'pophosphis,  621 

oxalas,  620 

oxidum  nigrum,  620 

sulphas,  621 

tartras,  620 
Mangosteen,  oil,  879 
Manihot  utilissima,  744 
Manioc,  744 
Manna,  755 

syrup,  1303,  1340 
Mannite,  752,  755 
Mannitol,  752 
jAIannitosc,  751 
Manroot.  900 
Manufactured    emulsions, 

1153 
Maranta,  744 

urundinacea,  744 
Marble  mortars,  171 
Marcasita,    1359 
Margaric  acid,  872 
Margarin,  872 
Marigold,  850 
Marine  acid,  1360 

salt,  1360 
Marrubiin,  812 
Marrubium,  811 

oil,  831 

vulgare,  811,  831 
Mars,  1360 

Marshall's  pills,  1295 
Marsh  gas,  719 
Marsh  mallow,  749 
Marsh  rosemary,  920 

tea,  831,  900 
oil,  831 
Martis,  1360 
Mashing,  761 
Mass,  blue,  1211 

copaiba,  1210 

ferrous     carbonate,    628, 
1210 

mercury,  669,  1211 

Vallefs,  628,  1210 
Massa  copaiba%  1210 

fcrri  carbonatis,  628,  1210 

hydrargyri,  669,  1211 
Massae,  1210 
Masses,  1210 

apparatus  for  kneading,  121 1 
Ma,ssicot,  1360 
Mastcrwort,  817 

oil,  831 
Mastic,  862 
Masticho,  862 
Mastichic  acid,  862 
Masticin,  862 
Mat;;.  920 

Mater  mctallorum,  1360 
Materia  medica,  25 
Matico,  842 

fluidextract,  405 

oil,  831 

tincture,  341 
Matricaria,  851 

chamorailla,  831,  851 

oil,  831 


Malta,  1360 

Maury's  ointment,  1361 

Maw  seed,  1360 

Max  mill,  176 

May  apple,  906 

Maynard's  pill  coater,  1227 

McCall   Anderson's  ointment, 

1291 
Meadow  saffron,  1360 
Mead's  disintegrator,  176 
Measure,  37,  40 
Measures,  glass  graduated,  70, 
71 

metric,  70 
Measuring,  66 

evaporation,  138 

heat,  113 

liquids,  69 
Meconic  acid,  923 
Meconidine,  925 
Meconin,  923 
Meconium,  1360 
Meconoiosin,  923 
Medicated  wines,  367 
Medulla  bovis,  1360 

lactis,  1360 

sassafras,  1360 
Medullin,  715 
Megarrhin,  900 
Megarrhiza  Californica,  900 
Megarrhitzin,  900 
Meigs's    mixture    of    gentian 

and  iron,  1 289 
Mel,  299,  755 

iligyptiacura,  1360 

boracis,  299 

depuratuni,  299 

despumatum,  299 

rosie,  300 

sodii  boratis,  1285 
Melaleuca  Icucadendron,  823 
Melampyrite,  752 
Melampyrum  ncmorosum,  752 
Melanosmegma,  1360 
Meleguettc  pepper,  1360 
Melezitose,  751 
Mclia  azailirachta,  900 
Melilot,  900 
Mclilotic  acid,  900 
Jlelilotus,  900 

officinalis,  900 
Melissa,  813.  831 

officinalis,  813,831 

oil,  831 
Melitose,  751 
Mcllita.  299 
Mellitc,  1360 
Melon  seed  oil,  879 
Melting  point  determinations, 

116 
Menhaden  oil,  1017 
Menispcrmin,  870 
Menispermine,  979 
Mcnispcrmum.  977 

canadense.  870.  977 

fluidextrnet.  381 
Menispine,  977 
Menstruum.  242.  253 
Menstrua,  choice  of,  260 
Mentha  piperita,  807 

puicgiura,  811 

spicAta.  809 

viriilis,  809 
Menthiodol,  788 
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Menthol.  808 

and  caiiijihol,  1310 
Moutholated  chloral,  787 
Mcnthono,  S08 

Menyanthes  fluidextract,  1322 
Mcphite,  soda,  1300 
Mercaptan,  787 
Mercure   precipitt'-blanc,  1360 
Mercurial  ointment,  671, 
1263 

plaster,  671,  1273 

De  Vigo's,  1296 

Mercuric  acetate,  068 

amiuonium  chloride,  672 

arsenate,  668 

bromide.  668 

chlorate,  668 

chloride,  corrosive.  673 
test  solution,  1032 

chromate,  668 

compounds,  667 

cyanide,  668 

iodide,  red.  676 

nitrate,  ointnicnt,  680,  1264 
solution.  680 
test  solution.  1033 

oxide,  red.  679 

ointiiKMit.  679,  1265 

yellow.  677 

ointment,  678.  1265 

potassium    iodide   tr.-<t  solu- 
tion, 1033 

sub.sulph.Tte.  yellow,  6()S 

suljihate,  668 

sulphide,  668 
Mercurius  dulcis,  1360 

mortis,  1.360 

praicipitatus  albus,  1360 

vitac,  1360 
Mercurous  carbonate,  668 

chloride,  mild.  674 

compounds,  667 

iodide,  yellow,  675 

lactate,  668 

nitrate,  668 

test  .solution,  1033 
Mercury,  667 

alanin,  1360 

aminoniatcd,  672 
ointment,  673,  1264 

and  morphine  oleate,  881 

bichloride,  673 

biniodid.',  676 

compound  ointnieni,  1292 

corrosive  chlorido.  673 

frcen  iodide.  675 
[ahncmann's  soluble,  1360 
liniment.  1  287 
ma,Ms.  66<J.  1211 
mild  chluridc,  674 
olcatc,  325,  678 
protiodidr,  675 
red  iodide,  676 
with  chnlk,  670 
yellow  i.)dide,  675 
Mrsit,  719 

Meaitylcnc.  719,  727 
Met4ihorie  nricl.  TiOJ 
Mot«cre.«ol.  727,  729 
Mctadioxybrnzol.  786 
Mctft-iodo  iiillio  fixy  rhino- 
line-nnn  "iilplionie  aciil, 
740 
McUllic  pills,  I3.':3 


Metapectic  acid,  798 
Metaphosphoric  acid,  494 

diluted,  1309 
Metastannic  acid,  654 
Meter,  41 
Methacetin,  788 
Methacetine,  1360 
Methane,  727,  782 
Methanilidc,  1360 
Metheglin,  1360 
Methhydroquinone,  889 
Method  of  absorbing  giU(,  196 

allotting  quantities  in  a  pre- 
scription, 1087 

emulsitication.    Continental, 
1155 

English,  1154 
Methods   of    folding    filtering 
paper,  207 

measuring  heat,  113 

obtaining  crystals,  232 
Methol,  719 
Mcthonal,  1360 
Methozin,  1360 
Methyl  aoetaniiide,  788 

acetate,  788 

alcohol,  107,  719,  726 
test,  763 

anthracene,  727 

chloride,  788 

coniinc.  974 

creosol.  719 

cyani<le,  727 

ether  pyroeatechin.  72 

ethyl-carbinol,  788 

iodide,  788 

naphthalene,  727 

orange  test  solution,  1040 

oxide,  788 

p.ar.i-amido-meta-oxyben- 
zonate,  741 

pelletierine,  966 

salicylas,  828 

.salicylate,  828 

toluene,  727 
Methylal,  788,  1360 
Methylamine,  719,  727 
Methylene  bichloride,  788 

blue,  736 

dichloride,  788 

ditannin,  920 
Methylic  alcohol,  726 

ether,  788 
Mcthylis  salicylas,  828 
Mcth  vlthionine  hydrochloride, 

736 
Methylthioninie  hyilro- 

chloridum,  736 
Metol,  1360 
Metopiuin,  1360 
Metozin,  1360 
Metrenchyta,  1360 
Metric  bottle.  1158 

measures.  70 

prescriptions,  1135 

quantities,  rending.  55 

system.  41 

advantages.  43 
disadvantage.  43, 

units.  orthogrn)diy    55 

weights,  6S 

or  measures,  rule  for  ron- 
vcrting  info  those  in  ordi- 
nary use,  44 


Metrology,  37 

practical  problems  and  exer- 
cises in,  91 
Metroxylon  sagu,  744 
Mezereum,  852 

extract,  1284 

fluidextract,  406 

ointment,  1292 
IVIezquite  gum,  750 
Mica  panis,  1360 
Jlichael's  powder  divider,  1192 
Microcidin,  1360 
Microcosmic  salt,  1360 
i\Iicromillimeter>  42 
Microscopy,  25 
Alignonette,  oil,  831 
Mikozonc,  1360 
]\lild  chloride  mercury,  674 

mercurous  chloride,  674 
Milk,  1017, 

asafetida,  302 

casein,  1017 

fermontcd,  1324 

humanized,  1324 

magnesia,  1329 

powder,  1336 

humanizing,  1336 

sugar,  751,  1010 

sulphur.  496,  1360 

virgin's,  1360 
Mill,  Bogivrdus.  176 

Enterprise.  178 

Hance's,  179,  180 

Munson's  buhrstonc,  173 

Quaker  f'itv,  179 

Swift's.  177.  179 

Thomas's,  179 

'i'rocMiner's.  178 
Milligramme.  42 
Milliliter.  42 
.Millimeter,  42 
Millin:,'  soap,  883 
Mills,   barrel,  175 

chaser.  173 

hand.  177 

pebble,  174 

roller,  173 

with  iron  grinding  surfaces, 
175 
Minilererus.  sjiirit,  568 
Mineral  gnm.  1360 

ke lines.  682 
Mineralogy.  25 
Minim  measure.  71 

pipette.   71 

with  bottle.  72 
Minium.  1.360 

gra-corum,  1.360 

])uriim.  1360 
Mint,  so.la,  1298,  1.331 
Miraculum  cheinicum,  1360 
Mistletoe,  869 
Mistura  neneiiv.  1.329,  1360 

adsiringens    ct   cseharotica, 
1329 

animoninci.  .302,  304 

ainnionii    chloricli, 
1 3'29 

nntidysenlerica.  1329 

eamidiora"  acida.  1329 
nromatica.  1330 

earminativa.  1330 

chloral   et   potassii  bromidi, 
composita,  1330 
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Miatura  cbloroforrai  et  canna- 
bis indicae,  composita,  1330 
contra  diarrhoeaui,  1330 
copaibse,  1330 
cretiB,  305,  598 
creosoti,  304 

ferri  composita,  305,  629 
et  ammonii  acetatis,  648 
glycyrrhizjc  composita,  305 
guaiaci,  304,  1330 
magnesise   et   asafoetidse, 

1290 
olei  picis,  1330 

ricini,  304 
oleo-balsainica,  1331 
oleoso-balsaraica,    1331,  1360 
opii  alJialina,  1331 
pectoralis,  Stokes,  1331 
pbosphatica,  1320 
picis  liquifla;,  1330 
pini  sylvestris.  Dr.  Piffard's, 

1290 
potassii  citratis,  513,  1290 
rbei  composita,  1331 

et  sodie,  306 
sassafra*  et  opii,  1331 
sennse  composita,  305 
Bodae  et  raentbip,  1331 
Bodii  citratis,  1328 
Bolvens  simplex,  1329 

stibiata,  1329 
spiritus  vini  gallici,  305 
gplenetica,  1331 
sulphurica  acida,  1331 
Misturae.  304 

Miicbell's    aperient   pills, 
1293 
bouj;ie  mould,  1254 
separator,  224 
syrup  ciibeb,  1301 
Mitbridatc.  1360 
Mitigated  cau?^tii',  666 
Mixtura  alba,  1360 
gummosa,  1329 
oleoso-balsauiica,  1331 
salina,  1360 
solvens,  1329.  1360 

stibiata,  1368,  1360 
sulphurica  a(Mda.  1331 
Mixture  acacia,  1329 

acetone    Dr.    \V.    L.    Atlee, 

1288 
acid  camphor.  1329 
alcoholic,  1288 
alkaline  copaiba,  1  288 
ammonium  chloride,  1329 
antidiphthcritic.  1288 
antidyscntcric,  1360 
antiiiionial    and   saline, 

1288 
apium,  compound,  1288 
aromatic  camphor,  1330 
astringent  and  escharotic, 

1.329 
Basbam's  648 
benzoated  alkaline,  1288 
Bergerou's   diphtheria, 

1289 
Bossu's  stronger  laxative, 

1290 
brandy,  1 288 
brown,  305 

Brown-.'^equard's   anti-epi- 
leptic, 1288 


Mixture  carbonate  ammonium, 
1288 

bi.smuth,  1288 
carminative,  1330 
chalk,  305,  593,  1288 
Chapman's    copaiba,    1289, 

1330 
charcoal  and  blue  mass, 

1289 
chloral   and    potassium   bro- 
mide, compound,  1330 
chloride  of  ammonium,  1329 
chloroform  and  cannabis  in- 

dica,  compound,   1330 
cholera,   13.30 
citrate  potassium.  1290 
compound  iron,  305,  629 

rhubarb,  1331 
Copaiba.  1330 
Lafayette,  1330 
Chapman's,  1330 
diarrhfea,   Dr.   ^Ym.  Gould, 
1289 
Loomis's,  1.3.30 
Squibb's,   1289,  1330 
Thielmann's  1330 
Velpeau's,  1330 
dysmenorrhfjea,  1342,  1.360 
Fenner's  guaiac,  1.342 
Fotbergill's  asthma,  1 288 
hydrobromic  acid,  cough, 
1289 
French,  1.327,  1360 
Gadberry's,  1331,  1360 

spleen,  1331 
gentian  and  iron,  1 289 
glycyrrhiza.  compound,  305 
gout,  Laville's,  1  289 
Scudamore's,  1289 
Griffith's,  305,  1.360 
guaiac,  13.30,  1.342 
Gubler's  alcoholic,  1288 
Hope's,  1329.  1.360 
iron  and  eonium,  1289 

Tully's,  1289 
Lafayette,  13.30 
Laville's  gout,  1289 
Loomis'  diarrhffta,  1330 
magnesia,  1 290 

and  a.safetida,  1  290 
neutral,  513,  522 
oil  of  tar,  1330 
oleo-balsamic,  1331 
Pancoasts  cough,  1289 
Parrish's  camphor,  1330 
rhubarb  and  soda,  306 
Richard's  chalk,  1  288 
salicylic,  Thiersch'.s,  1290 
sassafras  and  opium,  1331 
soda  and  spearmint,  1331 
spleen,  1290,  1331 
splenetic,  1331 
Squibb's  diarrhcea,  1330 

rhubarb.  1331 
Start  in's.  1290 
suhcarbonato    bismuth, 

1288 
sulphuric  acid,  1331 
sun  cholera,  1290,  13.30 
Sydenham's    antispasmodic, 

1288 
tar,  1330 

thymol,  Lewin's,1290 
Thielmann'6  diarrbuea,  1330 


Mixture  tolu  cough,  1290 
Townsend's.  1290 
Velpeau's  diarrhoea,  1330 
White's  cubeb,  1289 
Mixtures,  304,  1150,  1153 
Moderately  coarse  powder, 
186 
fine  powder,  186 
Modes   of   effecting    solntioiu 

of  solids,  190 
Mohr's  .-(iphon,  202 
specific   trravity    apparatus, 

84 
spring  pinchcock,  150 
Mollin,  1.360 
Mollisin,  1360 
M'llybdos,  1.360 
Monarda,  7.32,  813 
didyma,  732 
punctata,  732,  813,  831 
Moncsia,  920 

Monobromacetanilide,  738 
Monobroraantipyrin,  787 
Monobromanted  camphor, 

833 
Monochlorethane,  774 
Monochlorphenol,  7.39 
Monoclinic  system,  231 
Monohydrated  sodium  carbon- 
ate, 542 
Monometric  system,  230 
Monophenetidine    citric    acid, 

7.38 
Monsel's  solution,  648 
Moonseed,  Canadian,  977 
Moringa  aptera,  878 

pterygosperma.  878 
Morphia      sulphate     solution, 

1299 
Morphina,  926 
Morpbinsc  acctas,  927 
hydrochloridum,  928 
sulpha-«,  929 
Morphine,  926 
acetate,  927 
and  ipecac  troches,  1206 
citrate  solution,  1327 
compound  powder,  1187 
hydrochloride.  928 
hypodermic  solution,  1327 
Magendie's  solution,  li27 
sulphate,  929 

syrup  1.341 
syrup  1303,  1.341 
compound.  1340 
troches,  1206 
Morphiometric  assay,  922 
Morphium,  926 
Morrhuine.  1013 
Morrhuol,  101.3,  1017,  1.360 
Morstadt's  cachets,  1198 
Mortar   an<l    pestle,    170,    171, 
181.  182.  183 
emulsion,  1154 
Mortars,    device    for    holding, 

1071 
Morton's       tetter      ointment, 

1292 
Mosaic  gold,  1360 
Moschus.  1009 

moschiferus,  1009 
Mosquera  preparations,  1380 
Moss,  Iceland,  13&4 
Irish,  746 
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Mother  liquor,  235 

plaster,      camphorated, 
iai9 
Mother's  salve  l.'>45 
Motherwort,  813 
Mould,  caustic  cone,  665 
Moulded  silver  nitrate,  665 

suppositories,  124fi 
Mountain  balm,   oil,   831,   852 

fat,  I3fi0 
Muawin  bark,  977 
Muawinine,  977 
Mucilage,  acacia,  300 

chondrus,  1331 

cydonium,  1290 

dextrin,  1331 

elm,  301 

Irish  moss,  1373 

quince  seed,  1290 

salep,  1331 

sassafras  pith,  300 

tragacanth,  301 
Mucilages,  300 
Mucilagines,  300 
Mucilago  acacije,  300 

chondri,  1331 

cydonii,  1  290, 

dextrini.  1331 

salep,  1331 

sassafras  medullae,  300 

tragacanthae,  301 

ulmi,  301 
Mucoid  sugar,  751 
Mugwort,  857 

Mulford's  tablet  machine,  1234 
Mullein.  750,  858 
Muller,  186 
Muller's  fluid,  1284 
Munson's  buhrstone  mill, 

173 
Muriatic  acid,  469 
Muride,  1360 
Murina,  1360 
Muscarine,  979,  1017 
Muscus,  1360 
Musk,  1009 

root,  815 

tincture,  357 
Muslin  strainers,  203 
Must,  790 
Mustard,  black,  838 

compound  liniment,  322 

paper,   1277 

spirit,  1338 

volatile  oil,  839, 

white,  838 
Mutton  suet,  1004 
Mycose,  751 
Myrbane,  oil,  836 
Myrcia  acris,  830 

oil,  830 

spirit,  31 1 
Myriagramme,  42 
Myrialiter,  42 
Myriameter,  42 
Myrica,  850 

cerifcra,  850,  870 
Myricin,  870,  1015 
Myricyl,  almhol,  1015 

palmitnte,  1015 
Myristic  acid,  1012 
MyristicB,  825 

fragrans,  825,  831,  879 

oil,  825 


Myristicene,  825 
Myristicin,  825 
Myristicol,  825 
Myristin,  875 
Myrobalans,  920 
Myrobalanus,  920 
Myrosin,  838,  839 
Myrrh,  863 

compound  infusion,  1 286 

oil,  831 

tincture,  358 
Myrrha,  863 
Myrrholin,  1360 
Myrtle,  850 

oil,  830 
Myrtus,  850 

communis,  830,  850 

N. 

Name  or  initials  on  prescrip- 
tions, 1089 
Naphae  flores.  1360 
Naphtalin,  727 
Naphtalinum,  727 
Naphtha,  1360 

vitrioli.  1360 

wood,  726 
Nnphthalene,  727 
Naphthalin,  727 

iodoform,  1335 
Naphthalinum,  727 
Naphthalol,  739,  1360 
Naphthol,  728 

ointment,  1292 

paste,  Lassar's,  1332 

salve,  1297 
Naphthopyrin,  1360 
Naphthosalol.  739,  1360 
Naphthyl,  1360 
Naphthylaraine    acetate     test 

solution,  1033 
Naphtol,  728 
Narcein    sodium    salicylate, 

977 
Narceine,  924 
Narcotine,  924 
Nataloin,  908 
National  Formulary,  1309 
Natrium,  1360 
Natro-kali  tartaricum,  1360 
Natron,  1434 
Natural  emulsions,  1153 

order,  32 

philosophy,  25 
Naultv's     prescription    file, 

li45 
Neapolitan  ointment,  1361 
Neat's  foot  oil,  1017 
Nectandra  RodiaM,  967 
Nectar  syrup,  1304 
Noedles's   vacuum   percolator, 

376 
Noogalc,  1361 
Nepenthe,  1361 
Nepeta  Catarifl,  830 
Neroli,  oil,  807 
Nerve  powder,  1297 
Nesbit's  specific,  1300 
Nesbitt's  prescription   file, 

1143 
Nosslor's  solution,  1033 
Nettolitzky's  bromine  inhala- 
tion, 1286 


Neuralgia  pills, 

Brown  Sequard's,  1333 

Gross's,  1295,  1333 
Neuridine,  1017 
Neurine,  1017 
Neutral    mixture,    513,    522, 

1290 
Neutralizing  cordial,  1341 

powder,  1297 
Neynaber's  solution,  1299 
Niccoli  bromidum,  653 

carbonas,  653 

chloridum,  653 

cyanidum,  653 

sulphas,  653 
Niccolum,  653 
Nicholson's  hydrometer,  84 
Nickel,  653 

bromide,  653 

carbonate,  653 

chloride,  653 

cobalt,  and  tin,  653 

cyanide,  653 

oleate,  881 

sulphate,  653 
Nicker  seed,  oil,  879 
Nico,  1361 

Nicotiana  tabacum,  979 
Nicotine,  979 
Nigella,  oil,  879 
sativa,  879 
Niger  seed,  oil  879 
Night  blooming  cereus,  976 
Nigramentum,  1361 
Nihil  album,  1361 

griseum,  1361 
Nipple  wash,  1287 

Dr.  Thomas's,  1287 
Nitrate  bismuth,  glycerole, 
1285 

potassium,  528 

silver,  pills,  1295 

sodium,  548 
Nitratine,  1361 
Nitre,  528 

cubic,  548 

rough,  1361 

sweet  spirit,  312,  770 
Nitric  acid,  473 
diluted,  475 
fuming,  1033 
Nitrobenzene.  836 
Nitrobenzol.  8.36,  1361 
Nitrogen,  727 
Nitrogenated  oils.  800 
Nitroglycerin,  883 

pills,  1.3.33 

spirit,  315,  883 
Nitrohydrochloric  acid,  475 

diluted,  476 
Nitrometer,  772 
Nitromuriatic  acid,  475 

diluted,  476 
Nitrous  ncid,  474 

cthor.  spirit,  312,  770 
Nitrum  flammans,  1361 

saturninum,  1361 
Nix  zinci,  l.'iOl 
Nomenclature,  28 
Non-fermentable  sugars, 

752 
Normal  solution,  1021 
Norwood's  tincture,  1361 
Nosophcn,  740 
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Number  five  (restorative 
cordial),  1291 
one,  1290 
six,  1361 
Numbering  machines,  consecu- 
tive, 1139,  1140 
stamps,  rubber,  1140 
tablet,  1139 
Nutgall,  911 

ointment,  1263 
tincture,  351 
Nutmeg,  826,  879 
essence,  311 
oil,  825 

expressed,  825 
spirit,  311 
Nutrolactis,  1361 
Nux  aromatica,  1361 
metalla,  1361 
moschata,  1361 
vomica,  942 
assay,  942 
extract,  448 
fluidextract,  406 
tincture,  358 
Nymphsea,  920 

O. 

Oats,  744 

Objects  of  desiccation,  163 

precipitation,  226 
Oblique  prismatic  system,  231 
Ocymum  basilicum,  732,  831 
Odd  package  case,  1068 

drawer,  1068 
Odor  of  volatile  oils,  801 
CEnanthe    phellandrium,    817, 

831 
(Enanthic  ether,  793,  1361 
CEsipus,  1361 
OflBcial  cerates,  1256 
chemical  substances  and 
their   preparations,    chart 
of,  699 
definition,  33 
description,  33 
name,  28 
ointments,  1260 
percolation,  254 
percolator,  254 
pharmacopoeias,  26 
pharmacy,  271 
plasters,  1270 

rules  for  making  an  alcohol 
of  any  required  lower  per- 
centage  from    an    alcohol 
of  any  given  higher  per- 
centage, 764 
title  English,  28,  30 
Latin,  28,  29 
Oil,  absinthium,  830 
allspice,  821 

almond,  expressed,  873 
amber,  740 
American,  1361 

wormseed,  848 
angelica,  816 
angustura,  830,  857 
anise,  816 
anthemis,  830 
arnica,  830 
asafetida,  839 
asarum,  830 


Oil,  bassia,  878 

bath,  122 

bay,  830,  1361 

bay  berry,  878 

beech,  87S 

bohen,  878,  1361 

ben,  878,  1361 

benne,  879 

bergamot,  807 

betula,  827 

bitter  almond,  834 
iodized,  1291 
synthetic,  836 

black  mustard,  878 

bone,  502 

bottle,  1066 

Brazil  nut,  879 

British,  1291 

buchu,  830 

Burgundy  pitch,  830 

cade,  724 

cajuput,  823 

calamus,  830 

camphor,  830 

Canada  turpentine,  830 

candle  nut,  879 

canella,  830 

capsicum,  830 

caraway,  814 

carbolized,  1332 

cardamom,  830,  879 

Carron,  322 

carrot,  816,  830 

cascarilla,  830 

cassia,  817,  818 
artificial,  1361 
synthetic,  819 
castor,  876 

catnep,  830 
cedrat,  830 
celery,  830 

Ceylon  cinnamon,  818 
Chaulmugra,  879 
chenopodium,  848 
Chinese  cinnamon,  817 
cinnamon,  817 
Cevlon.  817,818 
Chinese,  817,  818 
citronella,  830 
clove  cinnamon,  830 
cloves,  820 
heavy,  820 
light,  820 
coco-nut,  879 
cod  liver,  1012 
cognac,  793 
colza,  1361 
copaiba,  844 
coriander,  815 
coto  bark,  857 
cotton  seed,  322,  874 
crab,  879 
cress,  840 
croton,  877 
cubeb,  843 
cucumber  seed,  879 
cumin,  817 
curcuma,  830 
cyna,  830 
dagget,  1361 
dahlia,  8,30 
dead,  727 
dill,  816 
Dippel's  1361 


Oil,  dugong,  1017 

egg^  1361 

elder  (European),  830 

elemi,  830 

ergot,  879 

erigeron,  H5I 

ethereal,  769 

eucalyptus,  S24 

eulachon,  1017 

fennel,  814 

feverfew,  830 

flaxseed,  875 

fleabane,  851 

fusel,  1434 

galangul,  830,  849 

garlic,  840 

gaultheria,  827 

ginger,  830 

ginger  grass,  830 

golden  rod,  830 

grape,  7S7 

ground  nut,  879 

gurjun  balsam,  830 

Haarlem,  1291 

hazelnut,  879 

hedeuma,  81 1 

hedge  garlic,  840 

heliotrope,  830 

hemlock  spruc-e,  830 

hemp  seed,  879 

hop,  831 

horseche-stnut,  879 

horsemint,  831 

horseradish,  840 

Hungarian    turpentine,    830 

hydrastis,  879 

hyoscyamus,  compound, 
1332 
seed,  879 

hyssop,  831 

ihlang-ihlang,  831 

illicium,  816 

Indian  cannabis,  831 

inula,  831 
jaborandi,  830 
jessamine,  831 
juglnns,  879 
juniper,  848 

tar,  724 
kurung.  879 
lard,  1002 
larkspur  seed,  879 
laurel,  831,  849,  879 
lavender  flowers,  810 

Leaurello,  1361 
lemon,  806 
gra-ss,  831 
light,  727 
lilac,  831 

lily  of  the  valley,  831 
linden,  S31 
linseed,  875 
lovage,  831 
Lucca,  1361 
mace,  825,  831,  879 
madia,  879 
mangosteen,  S79 
marrubium.  831 
marsh  ten,  831 
masterwort,  831 
matico,  831 
niatricaria,  831 
uelissH,  831 
melon  seed,  879 
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Oil,  iuenh:i.k-n,  1017 
mignonette,  831 
uiouDtuin  balm,  831 
mustard,  volatile,  839 
myrbune,  836 
myrcin,  830 
myristica,  825 
niyrih,  831 
myrtle,  830 
neat's  foot,  1017 
neroli,  807 
nicker  seed,  879 
nigella,  879 
niger  seed,  879 
Niobe,  1361 
nutmeg,  825,  879 
expressed,  825 
olibanuin,  831 
olive,  874 
orange  flowers,  807 

peel,  805 
origanum,  812 
red,  812 
white.  812 
palm,  879 
paraffin,  1002 
parsley,  817,  831 
patchouly,  831 
peach,  879 
pennyroyal,  811 
peppermint,  807 
phellandrium,  831 
phosphorated,  494 
pimenta,  821 
poppy  seed,  879 
porpoise,  1017 
pumpkin  seed,  879 
purging  nut,  879 
radish,  840 
rape  seed,  879 
red,  812,  1286 

cedar,  831,  849 
rhodium,  831 
rose,  917 
rosemary,  810 
rue,  850 
saffron,  831 
sagapenum,  840 
sage,  830 
sandal  wood,  844 
santal,  844 

assay,  845 
sassafras,  826 
savin.  849 
seal,  1017 
seneka,  1361 
serpentaria,  831 
sesame,  879 
sesamum,  879 
shark,  1018 
.shepherd's  purse,  840 
skate,  1018 
smoke,  1361 
speaniiinf,  809 
sperm,  1017 
St.  .ra<:ob'.-,  1361 
sfaphisagria,  H79 
star-ani.xf;,  816 
stramonium  srnd,  870 
Strnssburg    turpentine, 

8.30 
sugars,  1.332 
summer  savory,  831 
swallow,  1361 


Oil,  sweet  almond,  873 
basil.  831 
birch,  827 
Cicely,  831 
marjoram,  831 
sweet  violet,  831 
tansy.  831 
tar,  723 

mixture.  1330 
tartar,  1361 
tea,  831 
teel,  879 
teniplin.  830 
theobrnuia.  877 
thuja,  831 
thyme,  812 
tonka,  879 

bean,  879 
tuberose,  831 
t acorn,  880 
turpentine,  859 
emulsion,  303 
Forbes',  1319 
stronger.  1319 
rectified,  860 
Venice  turpentine,  830 
verbena,  831 
vitriol,  1361 
wall  flower,  840 
watermelon  seed,  880 
water  plantain,  849 
whale.  1017 
white.  812 

mustard.  880 
wild  mustaiil,  840 

radish,  8-10 
wintergreen,  827 
synthetic,  828 
Winter's  bark,  850 
wormwood,  831 
yarrow,  857 
yedoary,  831 
Oils  as  solvents,  192 
essential,  800 
infused,  1331 
nitrogcnated,  800 
oxygenated,  800 
sulphurated,  800 
volatile,  800 
Ointment.  1262 

alkaline  siilplnir.  1292 
anunoniated    mercury,   673, 

1264 
Anderson's,  1291 
nntiTiiiinial,  1291 
basilicon,  1258 

black.  1361 
belhidonna,  1  263 
bismuth  oxide,  1221 
block,  12f>(l 
blue.  671,  1264 
boric  acid.  1262,  1291 
brown.  1345 
calamine.  1.346 
camphor.  1345 
ciintharirles.   1201 
ctirbiilic  ni-id.   1  266 
chalk.  1291 
chrysaroliin.  1263 
citrine,  1264 
compound  indine.  1292 
iodoform.  1292 
sulphur.  1.345 
tar,  1345 


Ointment,  creasote.  1291 
croton  oil,  1291 
diachylon.  1263 
elemi,  1291 
filler,  Alper's,  1269 
finisher,  1269 
gallic  acid.  1291 
garlic.   1291 
glycerin.  1291 
Hebra's  itch,  1.345 
hard  petroleum,  886 
iodide  of  sulphur,  1291 
iodine,  492,  1265 
iodoform,  1265 
jar,  1267 
Judkin's  1292 
lead  carbonate,   1261 

iodide,  1261 
Lister's,   1291 
Maury's,  1.361 
McC'all  Anderson's.  1291 
mercurial,  671,  1263 
mercuric  nitrate,  680,  1264 
mercury,  compound,  1292 
mezereum.  1292 
Morton's  tetter,  1292 
naphthol,  1292 
nutgall,  1263 
oxide  of  bismuth,  1291 
petroleum.  886 
phenol.  1266 
pile,  1292 

potassium  iodide,  1266 
pots.  1268 

red  iodide  of  mercury,  1  292 
mercuric  oxide,  679,  1265 
precipitate,  1265 
resorcin,  compound,  1345 
rose  water,  1  262 
Scott's,  1292 
soft  petroleum,  886 
soothing,  1345 
spatula,  1259 
stramonium,  1266 
sulidnir,  1266 

alkaline,  1292 
tannic  acid,  1262 
tar,  1266 
tetter,  1262 
tobacco,  1292 
trowel,  12.')9 
veratrine.  1  267 
volatile.  1.361 
•     AVilkinson's.  1345 

yellow  mercuric  oxide,  678, 

1165 
zinc  oxide.  609,  1  267 
stearate.  611,  1267 
Ointments,  1258 
Okra.  750 

Ojdberg's  percolator,  256 
Olea  europiva.  874 

infusa,   1331 
Oleaginous  solutions,  321 
Oleata,  323 
Oleiito  nconitino,  1331 
atropine,  324 
cocaine,  324 
mercury.  325,  678 
quinine.  325 
sodium,  solution,  1328 
veraljine,  325 
zinc,  324,  603,  1331 
Oleates,  323 
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Oleatum  aconitiniv,  1331 

atropiniv,  324 

cocainae,  324 

hydrargyri,  325,  678 

quininic,  325 

veratrinw,  325 

zinci,  324,  603,  1331 
Olei  infusa,  1331 
Oleic  acid,  872 
Olein,  871 
Oleitc,  1361 

Oleo-balsaiiiic  mixture,  1331 
Oleoresin  aspidum,  427 

capsicum.  427 

cubeb,  427 

ginger,  428 

lupulin,  428 

pepper,  428 
Oleoresina  aspidii,  427 

capsici,  427 

cubebcB,  427 

lupulini,  428 

piperis,  428 

zingiberis,  428 
Oleoresina', 426 
Oleoresins,  426,  859 
Oleosa,  1361 
Oleosacchara,  1332 
Oleo-saccharures,  755 
Oleo-stearate  zinc,  1346 
Oleum  acbillere,  857 

adipis,  1002 

aethereum,  769 

amygdalfB  aniarae,  834 
expressuin,  873 

anethi,  816 

angelicae,  816 

animale  foetidum,  1361 

anisi,  816 

anthos,  1361 

aurantii  corticis,  805 
florum,  807 

bergamottae,  807 

betuIiiB,  827 

betulinum,  1361 

bubulum,  1361 

cadinum,  724,  1361 

cajuputi,  823 

camphoratum,  1361 

carbolatum,  1332 

cari,  814 

caryophylli,  820 

castoris,  1361 

cedrae,  1361 

chaberti,  1361 

chamoinilia;,  citratum,  1361 

chenopodii,  848 

cinnauiomi,  817 

cocois,  1361 

coctum,  1361 

copaibae,  844 

Eoriandri,  815 

eornu  cervi,  1361 

eubebac,  843 

erigerontis,  851 

eucalypti,  824 

fermentationis,  1361 

foeniculi,  814 

gaultheriiv,  827 

gossypii  seminis,  874 

hedeomne,  811 

hyoscyami   coinpositum, 
1332 

Jecoris  aselli,  1012 


Oleum  juniperi,  848 

einpvri'uiiuiticum,  723, 

1361 
oxyccdri,  1361 
laurinum,  1361 
lavandula;,  llorum,  810 
limonis,  806 
lini,  875 

lumbricorum,  1361 
menthsj  pijicrita;,  807 

viridis,  800 
morrhua,  1  012 
myrcia?,  830 
myristica;,  825 
napi.  1361 
neroli,  807 

nucis  mosehatse,  1361 
nucistiB,  1361 
oliva^  874 
palmac  christi,  1361 
pctrae,  1361 
philo.^opliorum,  1361 
phi)spli(iratum,  494 
picis  liquidie,  723 
pimentas  821 
portugallicum,  1361 
ricini,  876 
rosa\  017 
rosniarini,  SIO 
rusci,  1361 
rutae,  850 
sabinae,  849 
santali,  844 
sassafras,  826 
sesami,  879 
sinapis  volatile,  839 
succini,  740 

tartari  per  deliquium,  1361 
templinuin,  1361 
terebinthinoe,  859 

rectitieatum,  860 
theobromatis,  877 
thymi,  812 
tiglii.  877 
Olibanum,  869 

oil,  831 
Olive  oil,  874 
Omissions   in   prescriptions, 

1098 
Onguent,  1361 

de  la  mere,  1  297 
Ononin,  890 
Ononis  spinosa,  890 
Open  steam  bath,  124 
Operations  requiring  the  use  of 

heat,  104 
Ophelic  acid,  891 
Ophthalmic  spirit,  1391 
Opii  pulvis,  922 
Opium,  921 

acetated  tincture,  1306 
and  camphor  pills,  13.34 
and  load  pills,   1334 
assay,  922 

camphorated  tincture,  359 
compound  liniment,  1324 

solution,  Squibb's,  1299 
confection,  12S0 
denarcotisatiim,  923 
deodoratum,  923 
deodorized,  923 
tincture,  .360 
extract,  449 
granulated,  922 


Opium,  granulatum,  922 
pill^  1224 
planter,  1273 
powdered,  922 
tincture,  358 
vinegar,  431 
wine,  370 
Ophthalmic  spirit,  1337 
Opodeldoc,  1324 
solid,  1324 
Steer's,  1.361 
Optical  rotation  determina- 
tions, 1057 
Orange,  compound  spirit,  314 
wine,  1.345 
flower  water,  276 
stronger,  276 
flowers,  oil,  807 

syrup.  291 
peel,  bitter,  805 
tincture,  344 
confection,   1281 
oil,  805 
sweet,  805 
tincture,  344 
spirit,  311 

compound,  314 
syrup,  290,  1304 
wine,  1.345 
Orcin,  740 
Orchis  mascula,  750 
Oregon  grape  root,  966 
Orellana.  1361 
Orexin,  740.  1361 
Organic  substances,  713 
Origanum  marjorana,  831 
oil,  812 
red.  812 
white.  812 
Orizabin,  905 
Orleana,  1361 
Orphol,  740 
Orpiment.  684 
Orris,  florentine,  849 
Orthin,  740 
Orthine,  1.362 
Orthocrcsol.  727.  729 
Ortho-ethoxy-anomonoben- 

zoylamiclochinoline,  977 
Orthoform,  741 
Orthography      of    the    metric 

units,  55 
Orthohydrazin-paraoxyben- 

zoiitc,  740 
Orthometric  crystals,  229 
Orthophonolsulphonic  acid. 741 
Orthophosphoric    acid,    481, 

499 
Oryza.  1362 

sativa.  744 
Osmorhiza  longistvlis,  831 
Os  sepia>.  1.362 

Otto's  antisjiasmodic  powders, 
1296 
ommcnagoguo  pills,  1294 
Ourouparia  gambir,  914 
Oven    for    drying    granulated 

efl"ervesccnt  salts,  237 
Ovis  aries.    1003.    1004.    1007, 

1008 
Oxalates,  719 
Oxalic  acid,  718 

test  solution,  1033,  1044 
Ozalium,  1362 
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Oxgall,  1011 

purified.   1011 
Oxide    bismuth     ointment, 
1291 
iron,   hydrated,  641 
saccharated,  syrup,  1340 
syrup  of  soluble,  1340 
methyl,  788 
Osyacanthine,  966,  979 
Oxychinaseptol,  741,  1362 
Oxy-di-methyl-chinizin,  1362 
Oxygen,  463 

powder,  1362 
Oxygenated  oils,  800 
Oxymel,  1362 
aeruginis,  1362 
scillte,  1332 
squill.  1332 
Oxymeliite,  1362 
Oxymethyl  anthraquinone, 

901,  908 
Oxynarcotine,  925 
Oxysulphate     iron,     solution, 

1326 
Oxysulphuret    calcium,     solu- 
tion, 1325 
Ozokerite,  888,  1362 


Packer,  259 

Painless  caustic,  Esmarch's 

1279 
Palacetyrus.  1362 
Palatinoid.  1362 
Pale  nise,  920 

Palethi)rpe's  pill  eoater,  1229 
Palladous   chloride   test   solu- 
tion. 1033 
Palm  oil,  879 
Palmer's  lotion.  1287 
Palmitic  acid,  872 
glyceride,  872 
Palmitin,  872 
Panacea  mcrcurialis,  1362 
Panaquilon,  900 
Panax,  900 

quinquefolium,  900 
Panchvmagogum       minerale, 

1362 
Pancoast's      cough     mixture, 
1289 

styptic.  1301 
Pancreatic  emulsion  cod  liver 
oil,  1283 

powder,  1335 

solution,   1327 
Pancreatin.  1006 

af<say,  1007 
Pancrcatinuiii,  1006 
I'nncro-bilin,  1362 
I'an-peptic  preparations,   1362 
Piinsy,  901 

Papaver  .ooinniferum,  879,  921 
Papaverine.  924 
Paper,  caiillinridcs.  1292 

filtero,  2(1;) 

muHtanl,  1  277 
Paper  pnokago,  1189 
Papers.  1277 
Papinr;,  1362 
I'ap'iid,    1362 
Para  rubber,  863 
Para-acetanisidine,  788 


Parabromacetanilide,  738 
Para^coto  bark,  900 
Paracotoin,  900 
Paracresol,  727,  729 
Paraffin,  887 

oil,  1002 

wax,  887 
Paraffinum,  887 

molle,  1362 
Paraglobulin,  1017 
Paraguay  tea,  920 
Paraldehyde,  778 

elixir,  1282,  1316 
Paraldehydum,  778 
Paramorphine,  924 
Paraoxymethylacetanilide,  788 
Parapectin,  798 
Parasaccharose,  751 
Parchment  paper,  239,  715 
Paregoric,  359 

Hartshorn's  chloroform, 
1282 
Pareira,  967 

brava.  967 

fluidextract,  408 
Paricine.  934 
Parigenin,  899 
Parillin,  899 
Paroleine,  1362 
Parrish's  camphor  mixture, 
1330 

compound  cerate  of  lead, 
1280 

syrup  of  the  hypophosphites 
1302 
Parsley.  817 

oil.  817.  831 

root,  fluidextract,  1322 
Partlieninc.  979 
Parthenium.  857 

hysterophorus,  979 
Part^  of  a  prescription,  1086 
Parvoline,  1017 
Pascal's  law,  250 
Passulfp.  1362 

minores,  1362 
Pasta  cerata,  1362 

dextrinata,  1332 

ichthyoli.  Unna,  1332 

naphtholi,  Lassar,  1332 

resorcini    mitis,    Lassar, 
1332 

zinci,  Lassar.  1332 

zinci  mollis,  Unna.  1332 

zinci  sulfurnfa.  Unna,  1332 
Pasta^  derniatnlogicir.  1332 
Paste,  Ciinquoin's.   1293 

chloride  of  zinc,  1293 

roster's  1293 

derinatolngic.  1332 

dextrin.  1  MS 

dextrinatrd,  1.332 

flour.  1148 

ichthyol.  Unnn's,  1,332 

iodoform,  1  293 

Latour's    chloride    of    zinc, 
1293 

Lon.lon,  1.3.37 

naphthvol.  Lassar's,  1332 

pencils,"  1.3.38 

resorcin,  l.assar's  mild,  1332 

Ward's  1280 

zinc'-salicyl,  Lnssar'o.  1332 

zinc,  soft,  Unna's,  1332 


Paste,  zinc,    sulphurated, 

Unna's,  1332 
Pasting  labels,  1147 
Patchouly  oil,  831 
Patch's  gelatin  eoater,  1226 

steam  boiler,    126 
Pattern  for  strainer,  202 
Patterns,  plaster,  1275 
Paullinia  cupana,  971 

sorbilis,  978 
Pavesi's  glycerole  of  chloral 
and  camphor,  1285 

hemostatic,  1285 
collodion.  1280 
Paytamine,  9.34 
Paytine,  934 
Pea,  744 
Peach,  799 
.    oil,  879 

Peacock's  bromides,  1362 
Pear,  799 
Pearl  coated  pills,  1233 

mould,  Colton's  1241 

white.  1362 
Pearls  amyl  nitrite,  777 

gelatin,  1241 
Pearson's  solution  arsenate  of 

sodium,  1328 
Pebble  mills,  174 
Pect.ase.  798 
Pectin,  798 
Pectinose,  751 
Pectoral  drops,  1282,  1344 

lozenges,  Dr.  .Jackson's, 
1287 

powder,  Wedel's  1297 

species,  1337 

syrup,   1303,  1341 

tincture.  1344 
Pectose.  798 
Pelargonate,  ethyl,  787 
Pelargonic  ether,  793 
Pelletierin.-p  tannas,  967 
Pellctierine,  966,  1362 

tannate,  967 
Pellitory,  854 
Pelosine,  967,  979 
Pencils,  cocaine,  1338 

iodoform,  1 293 

Limousin's    croton    oil, 
1293 

paste,  13.38 

salicylic  acid,  1338 

sulphate  copper,  ca^tterizing, 
1293 

Unna.  1338 
Penicillum  glaucum,  759 
Pennyroyal,  811 

American,  81 1 

European,  81 1 

oil,  S11 
Pensioner.  Chelsea,  1281 
Pental,  786.  1362 
Pontanc.  788 
Pentene,  786 
Pej)o,  876 
Pepi>er,  841 

African,  843 

black,  841 

Cayenne,  843 

olooreoin,  428 
Pcpporetto.  1.362 
Peppermint,  807 

essence,  316 
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Peppermint  oil,  807 

spirit,  316 

troches,  1  205 

water,  278 
Pepper's      solut-on    of     phos- 
phates, 1300 
Pepsalia,  1362 
Pepsin,  1005 

aromatic,   1332 
solution,  1327 
assay,   1006 

bismuth  elixir,  1316 
and    strychnine    elixir, 
1316 

compounj  elixir,  1313 

elixir,  1316 

essence,  1320 

glycerite,  1323 

granular,   1005 

iron  elixir,  1316 

liquid,  1327 

powder,  compound,  1335 

purified,  1005 

saccharated,  1364 

scale.  1005 

solution,  1299 

wine,  1316 
Pepsinum,  1 005 

aromatiuum,  1332 
Peptonate,      iron,     solution, 

with  manganese,  1326 
Peptones,  1017 
Peptonizing  powder,  1335 
Perchloric  acid,  485 
Percolating  weight,  260 
Percolation,  198,  242,  252 

closet,  269 

continuous,  374 

fractional,  270 

official,  254 

stand,  268 

with  incomplete  exhaustion, 
373 

with     partial     evaporation, 
372 
Percolator,  Colton's,  266 

conical,  254,  256 

copper,  266 

double  tube,  264,  265 

Dursse's,  262 

for  volatile  liquids,  426 

Hance's,  265 

official,  254 

Oldberg's,  256 

plain,  256 

pressure,  267 

shape,  255 

stoppered,  262 

suspended,  265 

vacuum,  376 

well  tube,  262,  264 
Perfumed  spirit,   1300 
Periodic  acid,  485 
Perloids,  1362 

Permanganate  potassium  solu- 
tion, 1300 
Perpetual  pills,  1362 
Persea  caryophyllata,  830 
Persica  vulgaris,  879 
Persimmon,  919 
Persio,  1362 
Persitol,  752 
Peruvian  bark.  932.  93S 
Pestle  cap,  1202 


Petrolatum,  886 

album,  887 

hard,  886 

liquid,  885 

liquidum,  885 

molle,  886 

saponated,  liquid,  1332 
solid,  1332 

saponatum    liquidum, 
1332 
spissum,  1332 

soft,  886 

spissum,  886 

white,  887 
Petroleum  benzin,  887 
purified,  888 

emulsion,  1319 

ether,  887 

ointment,  886 
Petrolina,  886 
Petroselinum,  817 

sativum,  817,  831,  840 
Petrox  liquid,  1332 

solid,  1332 
Peumus  boldus,  976 
PhaBoretin,  903 

Pharmaceutical  drying  closet, 
164 

furnaces,  105,  106 

range,  106 

stills,  151,  155 
,    testing,  1020 
Pharmacist's  filter,  207 
Pharmacognosy,  25 
Pharmacopoeias,  26 
Pharmac}',  25 

extemporaneous,  1059 

magistral,  1059 

practical,  26 

theoretical,  25 
Phaseolus  vulgaris,  744 
Phaseomannite,  751 
Pheasant's  eye,  900 
Phellandrium,  817 

oil,  831 
Phenacetin,  736,  1362 
Phenanthrene,  727 
Phenates.  1362 
Phenazone,  1362 
Phenetidin,  1362 
Phenetol,  1362 
Phenic  acid.  1362 
Phenin,  1362 
PhenocoU,  1362 

hydrochloride,  788 
Phenofax,  1362 
Phenol,  727,  730 

iodatum.  1309 

iodized.  1293,  1309 

glycerite,  308 

liquefactum,  731 

liquefied,  731 

ointment.  1266 
Phenolin,  1362 
Phenoiphthalein,  741,  1362 

paper,  1040 

test  solution,  1040 
Phenolsulphonate,  1362 
Phenopyrin,  1362 
Phenosalyl.  1362 
Phenyl.  1362 
Phenylaoetamide,  1362 
Phenylauiine.  727 
Phenylbenzamido,  738 


Pbenyldihydrochinazolin  hy- 

drochlonitfi,  740 
Pbenyldiinethylisopyrazoloa, 

1362 
Phenyldimethyl-pyrazolon, 

737,  1.362 
Phenylhydrazine,  741 
Phenylhydrazinlaevulinic  acid, 

738 
Phenyl-propyl  cinnamate,  866 
Phenyl  salicylate,  735 
urethane,  739,  788 
Phenylic  acid,  1362 
Fhenylis  salicylas,  735 
Pheuylone,  1362 
Phillygenin,  890 
Fhillyria  latifolia,  890 
Phillyrin,  890 
Phloretin,  890 
Phlorizin.  890 
Phlorol,  719,  727 
Phoca,  1017 

Phosphate  calcium,     svrup, 
1303 
iron,  etfervescent,  1335 

elixir,  1314 
manganese,  syrup.  1303 
Phosphates,  solution,  1300 
acid,  1327 
compound,   1300 
iron,  quinine,  and  strycb. 
nine,  elixir,   318 
glycerite,  308 
syrup,  292 
syrup,  compound,  1303, 
1.340 
Phosphatic  emulsion,  1320 
Pho.-'phin.  1362 
Phosphorated  oil,  494 
Phosphoretted  rosin.  494 
Phosphoric  acid,  481 
diluted  482 
tests  for,  481 
tribasic,  499 
oxide,  499 
Phosphorous  acid,  494 

oxide,  499 
Phosphorus,  498 
amorphous,  498 
and    nux  vomica,  elixir, 

1316 
elixir,  494,  1316 
pills,   1224 
red,  498 
solution.  1327 
spirit,  311,  494,  1333 
Thompson's  solution.  1327 
tincture.  311,  1337 
Photoxylin,  1362 
Phthalic  acid,  741 
Phycite.  752 
Phyllis  amara.  1362 
Phenin,  1018 

Physeter  macrocephalus,  1012 
Physical  incomputibilitv,  1174, 

1181 
Physick's  bittor  tincture  of 

iron,  1306 
Physics,  25 
Physosterin,  946 
Physoatigma,  940 
assay.  946 
extract,  451 
tincture,  3<>0 
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Physostigina  venenosum,  946 
Physostigminaj    salicylas,    947 

sulphas,  948 
Phjsostigmine,  946,  1362 
salicylate,  947 
sulphate,  948 
Phytolacca,  853 
decandra,  853,  857,  870 
fluidextract,   408 
fruit,  857 
Phytolaccae  fructus,  857 
Phytolaccin,  870 
PhvtoUine.  1362 
Picene,  727 
Pichi,  1362 
Picoline,  727 
Pieraconitine,  963 
Picrasma  excelsa,  891 
Picrasinin,  891 
Picric  acid.  741 

test  solution,  1033 
Picrol,  1362 
Picropodophyllin,  906 
Picropyrin,  1362 
Picrosclerotin,  897 
Picrotoxin,  900,  976 
Picrotoxinuin,  900 
Piffard's  inistura   pini   sylves- 

tris,  1290 
Pile  ointment.  1292 
PileV  rules  for  diluting  alcohol, 

764 
Pill,  blue.  1211 
coating,  1225 
Cole's  dinner,  1332 
cutter,  diamond.  1217 
Michael's.  1216 
with  numbered  edge,  1217 
finisher,  1217.  1218 
machine,  1217 
mass  mixer.  Colton's,  I2l3 

Day's.  1211 
pestle,  1216 
polishing.  1227 
roller,  D.iy's.  1212 
sifter,   horn.  1218 
spatula,  1216 
tile,  1216 
Pills,  1184,  1212 
acetate  of  lead,  1293 
after  confinement,  laxative, 

1333 
Aitken's  tonic,  1295, 
aloes,  1  221 

and  asafetida,  1220 
and  iron,  1221 
and  mastic,  1222 
and  myrrh,  1222 
ami    pixlophyllum,  com- 
pound, 1332 
•loin  and  podophyllin,  1293 
compound.  1332 
strychnine,    and     bella- 
donna, 1333 

conij.onnd.  1333 
Anderson's  S<'f)t.'',   1293 
antidvsix'ptif.  1333 
anti  t'out,  1293 
antininnv,  compound.  682, 

1220 
anfinoiiralgic,  1333 

Brown-Sr;(|uard's,  13.33 
dross's,  1333 
aotiperiodic,  1333 


Pills,  asafetida.  1222 
Barker's,  1293 

post-partum,  13.33 
bitter  metallic,  1333 
Blaud's,  1223 
Boisragon,  1  293 
bromide  of  nickel,  1294 
camphor  and  opium,  1  294 
chalybeate,   1223 
Chapman's  dinner,  1332 

liver.  1295 
chinoidine.  1  294 
Cobb's,  1294 
cochia,  1333 
Cole's  dinner,  1332 

laxative,  1295 
colocynth    and   hyoscyamus, 
1220,  1333 

and  podophyllum.  1333 

compound,  1220,  1333 
compound  aloin.  1332 

cathartic.  1  222 

iron,  1295 

laxative.  1224 

rhubarb,  1225 
compressed,  1233 
copaiba,  compound,  1  294 
Corlieu's  anti-gout,  1293 
croton  oil,  1  294 
Cutter's,  1294 
dinner,  1222,  1332 

Fothergill's,  1294 
emmenagogue,  1294 
eternal,  1.362 

ferrous     carbonate,    629, 
1223 
iodide,  644,  1223 
ferruginous.  1223 
for       habitual      costiveness, 

1294 
galbanum,  compound,  1221, 

1294 
glonoin.  1333 
gout,  Becquerel's,  1  294 

Lartigue's,  1  294 
flrissolle's.  1294 
Gunther's  sedative,  1  295 
Hall's  dinner.  1.332 
Hooper's,  1  294 
iodide  of  ineroury,     com- 

pounil,  1294 
iron,  1294 
.laneway's.  1332 
Knight's,  1295 
Lady    Webster,     1222, 

1376 
lapactic.  1362 
laxative.  1295,  1.3.33 
Marshall's.  1295 
metallic.  1333 
Mitchell's  njjerient,  1293 
neuralgia.  Brown  SC'quards', 

1333 
Gross's,  1295,  1333 
nitratn  of  silver.  1  295 
nitroglycerin,  1333 
number  three  (anti-rnnker), 

1295 
opium,  1224 

andrauii)h(ir.  1204,  1334 

and  lca<l,  1221,  1334 
perpetual,  13(12 
phosphorus,  1  224 
Plummer's.  682 


Pills, podophyllum, belladonna. 

and  capsicum,  1225 
quadruples,  1334 
quatuor,  1334 
rheumatic.    Remington's, 

1295 
rhubarb,    1221 

compound,  1225 
soap,    compound,   1221, 

1295 
squill,    compound,    1221, 

1295 
Thompson's  diarrhoea,  1294 
Thomson's  compound,  iron, 

1295 
tonic  laxative,  1295 
triplex,  Francis's  1334 
vegetable   cathartic,  1222 
Warburg's,  1333 
Pilocarpinaj    hydrochloridum, 
957 

nitras,  957 
Pilocarpine,  957 
hydrochloride,  957 
nitrate,  957 
Pilocarpus,  956 
assay,  956 
elixir.  1316 
fluidextract.   409 
jaborandi,  956 
microphyllus,  956 
pinnatifolius,  830 
Pilula   saponis  composita, 

1221 
triplex.  1381 
Pilulie,  1212,  1376 
ad  prandium,  1332 
aloes,  1221 

et  asafoetida,  1 220 

etferri,  1221 

et  mastiches,  1222 

et  myrrhae,  1222 

et  podophylli   compositae, 
1332 

socotrinac,  1220 
aloini  composita',  1332 

strychninte,  etbelladonnuB, 
1333 
aloini   strychninae   et   bella- 

donnie  compositum,  1333 
anlidyspepticte.  1333 
antimonii  compositae,  682, 

1220 
anlineuralgicae,  1333 
antipcriodicir.  1333 
asatwtidic.  1222 
cauibogiie  composita,    1220 
catharticiv!    compositaj, 
1222 

vcgetabiles,  1222 
cocciiv,  1333 

colocynthidis    compositie, 
1220,  1333 

et   hvoscyami,    1220, 
1333 

et  podophylli,  1333 
ferri  carbonatis,  629,  1223, 

compositiB  1 295 

et    quinino),     compositfiB, 
1334 

iodiili.  644.  1223 
galbnni     compositap,    1221, 

1294 
glonoini,  1333 
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Pilulae  hydrargyri,  1211 
ipecuciianhifi    cum    auilla), 

1221 
laxativae  coinpositsc,  1224 

post  partuin,  1333 
metallorum,  1333 

amarae,  1333 
opii,  1224 

ct  camphora>,  1334 
etplumbi,  1221,  1334 
phosphori,  1224 
podophylli,    belladonna;,    et 

capsici,  1225, 
quadruplices,  1334 
quinine  sulphutis,  1221 
rhei,  1221 

compositiB,  1  225 
saponi.s  composita,  1221, 
1295 
scammonii  coinpositas,  1221 
scillas   composita;,   1221, 

1295 
triplices,  1334 
Pimenta,  821 
oiScinalis  821 
oil,  821 
Pimento,  821 
fimpinella  anisum,  815 

tincture,  1344 
Pinchcock,  Hoffman's  screw,160 
Mohr's  spring,  150 
Remington's,  150 
Squibb's,  150 
Pineapple,  799 
syrup,  1304 
Pinguedo,  13fi2 
Pinguoleum,  1362 
Pinipicrin,  890 
Pinite,  752 
Pink  powders,  1362 
root,  974 
saucer,  1362 
Pinus  canadensis,    Kennedy's, 
1362 
lambertiana,  752 
palustris,  723,  859 
pumilio,  830 
Piper,  841 
angustifolium,  831,  842 
cubeba,  842 
methysticum,850 
nigrum,  841 
Piperazidin,  1362 
Piperazine,  788,  1362 
Piperic  acid,  841 
Piperidine,  841 
Piperina,  841 
Piperine,  841 
Pipette,  plain,  223 
graduated,  1023 
specific  gravity,  86 
syringe,  223 
use  of  the,  223,  1023 
Pipettes,  223,  1023 
Pip-menthol,  1362 
Pipsiasewa,  919 
syrup,  1304 
Pisces,  1000 
Piscidia  orythrina,  900 
Pisselaoum  indicum,  1363 
I'istacia  lentiscus,  862 
Pisum  sativum,  744 
Pitch,  727 
black,  724 


Pitch,  Burgundy,  869 

Canada,  869 
Pith,  sassafras,  748 
Piturine,  979 
Pix  burgundica,  869 
canadensis,  869 
liquida,  723 
Plain  blow  pipe,  119 
liltcr,  206 
funnel,  210 
percolator,  256 
pipette,  223 
receiver,  145 
retort,  141 
Pliiite<i  filter,  207,  208 
Plan  of  store,  1061 
PlasuiH,  1363 
Plasment,   1363 
Plaster,  adhesive,  1271 
ammoniac,  I  295 

with  mercury,  1271 
antimoniiil,  1295 
arnica,  1271 
aromatic,  1319 
asafetiila,   1296 
awl,  1276 
belladonna,  1  272 
block,  1276 
board,  1274 

Burgundy,  pitch,  1271 
camphorated  brown,  1319 

mother,    1319 
Canada  pitch,  1296 
cantharidal  pitch,  1271 
capsicum,  1  273 
compound  tiir,  1319 
court,  1271 

De  Vigo's  mercurial,  1296 
Dewees's  breast,  1  296 
diachylon,  1273,  1363 
galbanuin,  1296 
hemlock  pitch,  1296 
iron,  1271,  1276 
isinglass,  1271 
lead,  1273 
Logan's,  1296 
mercurial,  671,  1273 
mother,  cariiphoratod,  1319 
Nuremberg,  1363 
opium,  1273 
Paris,  597 
patterns,   1275 
perforatiii'^  machine,  1277 
resin,  1271 
soap,  1274 
spice,  1319 

spreading  apparatus,   1276 
strengthening,  1271 
Plasters,  1270 
Platini  chloridum,  697 
Piatinic  chluride  test  solution, 

1034 
Platinum,  697 
crucible,  121 
Plattner's  blow  pipe,  119 
Piatt's  chlorides,  1363 
Pleurisy  root,  857 
Plum,  799 
Plumbago,  1363 
I'lumbi  acctas,  656 
bromidum,  656 
carbonns,  656 
chloridum,  656 
cbloris,  656 

96 


Plumbi  chromas,  656 
dioxidum,  656 
hydroxidum,  656 
iodidum,  658 
nitras,  659 
oxidum  660 

rubrum,  656 
saccharas,  656 
sulphas,  656 
tannaa,  656 
Plumbum  album,  1363 
scytodepsicum,  1363 
Plummer's  pills,  682 
Plutonium,  1.363 
Podophyllinic  acid,  906 
Podophyllotoxin,  906 
Podophyllum,  906 

belladonna     and     capsicum 

pills,  1225 
extract,  441 
fluidextract.  410 
peltatum,  906 
resin,  458 
Pogostemon  patchouly,  831 
Poison  bottle,  1158 
closet,  1070 
ivy,  900 
Poisonous   properties   of    lead 
and  its  compounds,  655 
substances,  labelling,  1147 
Poivrette,  1363 
Poke  berry,  857 

root,  853 
Polianthes  tuberosa,  832 
Pollenin,  715 
Polychroit,  900 
Polygala  senega,  899 
Polygalic  acid,  899 
Polygonum  bistorta,  919 
Polymorphous   crystals, 

229 
Polyporus  ofRcinalis,  849 
Poly  solve,  1.363 
Poma  aurantii,  1363 
Pomade  washer.  Day's,  804 
Pomegranate,  966 

fluidextract,  399 
I'ommade,  1363 
Pompholix,  1.363 
Pond's  extract,  1363 
Pongamia  glabra,  879 
Poppy  seed,  oil,  879 
syrup,  1341 
tincture,  1344 
Populin,  870,  890 
Populus  tremuloides,  870 
Porcelain  clay,  507 
evaporating  dish,  133 
mortar  and  pestle,  183 
ointment  jar,  1267 
stirrer,  134 
Porphj'rization,  187 
Porpoise  oil,  1017 
Potash,  511 

for  gargling.  1363 
yellow  prusmiate,  526 
Potassa,  513 
by  alcohol,  514 
by  barytes,  514 
cum  caico,  512 
solution,  514 
sulphrata,  512 
sulphurated,  512 
with  lime,  512 
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Potassii  acetas,  515 
elixir,  1317 

et  juniperi,  1317 
antiiuunias,  512 
bicarbunas,  516 
bicbrouas,  524 
bisulphas,  512 
bisulphis,  512 
bitartras,  517 
borotartras,  512 
broiuidum,  518 

effervescens,  1335 
cum  caffeina,  1336 
elixir,  1317 
earbonas,  519 
chloras,  520 
chloriduio,  512 
chromas,  513 
citras,  521 

effervescens,  522 
cyanidum,  523 
dichromas,  524,  652 
et  aminonii  tartras,  513 
et  sodii  borotartras,  513 

tartras,  525 
ferricyanidum,  513 
ferrocyanidum,  526 
hydroxiduin,  513 
hypophosphis,  526 
iodas,  513 
lodidum,  527 
iodohydrargyraa,  513 
Ditras,  528 
nitris,  513 
perchloras,  513 
permanganaa,  529,  622 
platinocyanidum,  513 
pyrosulphis,  513 
salicylas,  513 
silicas,  513 
sulphas,  530 
sulpbidum,  513 
sulphis,  513 
sulphocarbonas,  513 
sulphocyanas,  513 
tartras,  513 
Potaasio-ferric  tartrate,  640 

mercuric  iodide,  513 
Potassium,  510 
acetate,  515 

and  bucbu,  elixir,  1311 

and  juniper  elixir,  1317 
arsenate  and  bromide,  solu- 
tion, 1328 
alum,  613 

and  ammonium  tartrate,  513 
and  sodium  borotartrate,  513 

tartrate,  525 
antimoniate,  512 
arsenite,  solutinn,  686 
bicarbonate,  516 
bichromate,  524 
binoxalatc,  7I*J 
bi!<ulphate,  512 
bisulphite,  512 
bitartratc,  517 
borotartratf!,  512 
bromate,  1034 
bromidt.',  518 

offorvejiccnt,  1335 

elixir,  1317 

with  caffeine,  offervegcent, 
13.36 
oarboDftt^  519 


Potassium  test  solution,   1034 
chlorate,  520 
chlorate  troches,  1  208 
chloride,  612 
chromate,  513,  1363 

test  solution,  1034 
citrate,  521 

effervescent,  522 

solution  of,  522 
cyanide,  523 
"  test  solution.  10.34 
dichromate,  524,  652 

pure,  1034 

test  solution,  1035,  1045 
etbylate,  788 
ferricyanide,  513 

test  solution,  1035 
ferrocyanide,  526,  1035 

test  solution,  1035 
guaiacol  sulpbonate,  742 
hydrate,  513 
hydriodate,  1363 
hydroxide,  613 

solution,  279,  514 

test  solution,  1035,  1045 
alcoholic,  1047 
hypophosphite,  526 
iodate,  513 
iodide,  527 

ointment,  1266 

test  solution,  1035 
iodohydrargyrate,  513 

solution,  1326 
myronate,  839 
nitrate,  528 
nitrite,  513 
oxalate,  719 
perchlorate,  513 
permanganate,  529,  622 

volumetric  solution,  1048 
platinocyanide,  513 
quadroxalate,  719 
rhodanate,  1363 
salicylate,  573 
salts,  511 

tests  for,  511 
sulphate,  530 

test  solution,  1035 
sulphethylate,  788 
sulphide,  513 
sulphite,  613 
sulphocarbonate,  513 
sulphocyanate,  513,839,  1035 

test  solution,  1036,  1049 
tartrate,  513 
Potato,  744 
sweet,  744 
Potentilla,  920 

canadensis,  920 
Potio  Kiveri,  1328 
Potion,     Todd,     Dorvault's 

1296 
Pot-pourri, 1363 
F'olter's  powder,  1207 
Poultice  charcoal,  1  206 
Powder,    acacia,   coiniMiunil, 

13.34 
aoctanilido,    compound, 

1185, 
Algaroth,  1352,  1.363 
almond,  compound,  13.34 
aloes  and  canclla,  1296, 

13.34 
anise,  compound,  1336 


Powder,    antimonial,    682, 

1185,  1296 

Tyson's,  1296 
antiseptic,  soluble,  1334 
urotiiatie,   1  1  85 

chalk,  1382 
artificial,  Carlsbad  salt,  effer- 
vescent, 1336 

Kiseingen    salt,     efferves- 
cent, 1336 

Vichy    salt,    effervescent, 
1336 
with  lithium,  1336 
bayberry  compound,  1335 
camphor  compound,  1296 
catarrh,  13.34 
catechu  compound,  13.34 
chalk,  aromatic,  1296,  1334 

with  opium,  aromatic,  1335 
citrate  of  iron  and  quinine, 

effervescent,  1336 
composition,  1335 
compound  chalk,  597,  1 186 

effervescing,  1186 

glycyrrhiza,  1186 

ipecac,  1 187 

jalap,  1187 

licorice,  1 186 

morphine,  1 187 

pancreatic,  1335 

pepsin,  1335 

rhubarb,  1 187 
cough,  1297 
digestive,  1335,  1363 
divider,  diamond,  1193 

Michael's,  1192 

Weills's,  1193 
Dover's,  1187 

camphorated,  1297 

syrup,  1340 
ferric    phosphate,    efferve»- 

cent,  1335 
folder,   1192 
Gallop's,  1296 
glycyrrhiza   compound, 

1186 
humanizing  milk,  1336 
iodoform,  compound,  1335 
ipecac  and  opium,  1 187 
James's,  682 
kino,  compound,  1335 
laxative,  1297 
measure  for  cachets,  1 197 
mild  chloride   of  mercury 

and  jalap,  1336 
milk,  1.330 
nerve,  1  297 
neutralizing,   1297 
pancreatic,  compound,  1335 
pectoral,  1297 
pepsin,  compound,  1335 
peptonizing,  1335 
potassium      bromide,     effer. 

'    vesccnt,   1335 

with  caffeine,  effervescent, 
1336 
Potter's.  1297 
rhubarb  and  magnesia,  ani- 

sated,   1.3.36 
Schuyler's,  1297 
seidli'tz,  1186 
senna,  compound,  1297 
sublimates,  162 
talcum,  salicylated,  1336 
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Powder,  Tully'?,  1187 

Tyson's  nntirrioniiil,  1296 

AVedel's  pcctdral,  1297 
Powdered  opium,  922 
Powders,  1184 

chalk,  1296 

diarrhoea,  1297 

fineness  of,  185 

Otto's  antispasmodic,   1296 
Practical  pharmacy,  26 

problems   and    exercises    in 
metrology,  91 
answers  to,  1347 
Precipitant,  226 
Precipitate,  221 

red,  679 

white,  672 
Precipitated    calcium    carbon- 
ate. 592 
phosphate,  596 

chaiii,  593 

sulphur,  496 

zinc  carbonate.  605 
Precipitates,  collecting   heavy 
and  light,  227 

production  of,  1163,  1175 

washing,  228 
Precipitating  jar,  227 
Precipitation,  226 

methods  of  efl'ccting,  226 

vessels  used  in.  227 
Precipite  blanc,  1363 
Prentiss's  still,  154 
Preparation    of    extracts, 
435 

fruit  juices,  798 

inspissated  juices,  432 

syrups,  284 

volatile  oils,  802 
Preparations  of  the   Pharma- 
copoeia, 35 
Prepared  chalk,  593 

suet,  1004 
Prescription  balances,  59 

book,  1142 

box,  Lawrence's,  1143 

counter,  1068,  1069 

dating,  1141 

file,  Anderson's,  1144 
holder,  1144 
Naulty's,  1145 
Nesbitt's,  1143 

numerator,  safetj',  1140 

parts  of,  1086 

scale,  vest  pocket,  62 

sieve,  1190 

strainer,  204 

weights,  68 
Prescriptions,  1086 

facsimiles,  1098 

filing,  binding,  and  preserv- 
ing, 1141 

gravimetric,  1135 

metric,  1 135 

pricing,  1141 

volumetric,  1135 
Preservation    of  abstracts, 
456 

distilled  waters,  274 

extracts,  435 

fluidextracts,  376 

infusions,  329 

syrups,  286 
Preserving  ointments,  1267 


Press,  Dudgeon's,  250 

Enterprise,  246,  247 

(ieorge's,  247 

(iigofs  244 

hvliMulic,  244,  249 

hydrostatic,  249 

lever,  244,  248 

roller,  244,  248 

screw,  244 

spiral  twist,  244 

wedge,  244,  248 
Presses,  double  screw,  245,  247 

single  screw,  244, -245 
Pressure  percolator,  267 
Prickly  ash,  855 
Primrose,  857 

evening,  750 
Primula,  857 

officinalis,  857 
Primuline,  1363 
Prinos,  900 

verticillatus,  900 
Prismatic  crystals,  229 
Privet,  900 

Problems  and  exercises  in  me- 
trology, 91 

answers  to,  1347 
Processes  for  official  tinctures, 

336 
Procter's  lozenge  board,  1203 

syrup   hypnphosphite  of  cal- 
cium, 13U2 

iodide  manganese,  1302 
Pro<lucts  from  acitl  siiccharine 
fruits.  790 

from  animal  substances.  1000 
Pronunciation  of  metric  terms, 

55 
Proof  spirit.  764 
Fropene.  719 
Proper    shape    of    vessels    for 

evaporating  liquids,  133 
Propheretin.  890 
Prophetin.  890 
Propionitrile,  787 
Propyl,  727 
Propylamine.  789 
Propylene.  727 
Protargol,  1018 
Proteids,  1000 

Protochloride     iron,    solution, 
1326 

mercury,  674 

syrup.  1340 
Protococceus,  vulgaris,  752 
Protiodide  mercury,  675 
Protopinc.  925 
Protoveratridine.  960 
Protoveratrine.  960 
Proximate  analysis,  1022 
I'rune,  902 

Prunella  vulgaris,  813 
Prunin.  870 
Prunum,902 

Prunus    amygdalus.   834,  872, 
889 

armeniaca,  799 

domestica,  902 

Laurocerasu-s,  849 

serofina,  837 

virginiana,  837 
Prussian  blue.  1363 
Prussic  acid,  diluted,  837 
Pseudococcus  cacti,  1014 


Pseudocumol,  719,  727 
Pseudo-iflopyrine,  977 
I'seudojrrvine,  960 
Pseudomorphine,  024 
Pseuclnpelleticrino,  966 
PseudojihcnaDthrcnc,  727 
Psoralea,  850 
P.sychotrine,  968 
Ptelea,  850 

trifoliata,  850,  870 
Ptelein,  870 
Pterocarpus  marsupium,  915 

santaliiius,  898 
Ptomaines,  1000,  1017 
Ptyalin,  889,  1017 
Ptychotis  ajowan,  732 
Pulmonaria,  920 
officinalis,  750,  920 
virginica,  750 
Pulsatilla,  857 
Pulverization  by  intervention, 

188 
Pulverizing,  171 
Pulvis  acaciie  compositus,  1334 
acetanilidi   compositus, 

1185 
aerophorus,  1363 
aloes  et  canella',  1296,  1334 
amygdalae  compositus.  1185 

1334 
anticatarrhalis.  |.''>34, 
antimonialis,  1185 
antisepticus,  1334 

solubilis,  1334 
aromaticus,  1 185 
catechu   compositus,    1185, 

1334 
cretae     aromaticus,      1185, 
1.3.34 

compositus,  597,  1 186 
cum  opio,  1 185,  1335 
diatragacanthic.  1363 
digcstivus.  1335.  1363 
effervescens  compositus, 

1186 
elaterini   compositus,    1185 
ferri    et   quininw    citratis 
effervescens.  1335 
phosphatis  effervescens, 
1.335 
glvcvrrhize   compositus, 

1186 
gummo-ius.  1334.1363 
hydrargyri  chloridi  mitis  et 

jalapa'.  1335 
infantum,  1363 
iodoformi  compositus,  1.335 
ipecacuanha^  et  opii,  1187 
Jacobi,  1363 

jalapir  compositus.  I  187 
kino  compositus,  1185 

1.335 
mor])hinaE>  compositus.  1 187 
myricnf  compositus.  1335 
opii,  922 

compositus.  1  185 
pnncreaticus  coiiijiositus, 

i:?35 
pepsini  compositus,  1335 
potassii  bromidi  cfforvescen*, 
1335 
oiin  caffeini,  1.3.36 
pro  lactp  humanisato,  1.336 
pucrorum,  136.". 
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Pulvis  piirgans,   1187 
rhci  (^onipositus,  1187 
et  ina)jnu.-iiiv>  iinisnti^, 

salis   Carolini    factitii   effer- 
vesccns,  1336 
Kissingensis  factitii  effer- 

vcseens,  1336 
Vichyani  factitii  efferves- 
cens,  1336 
cum  lithio,  1336 

scammonii  compositus, 
1185 

talci  salicylicus,  1336 

trsgacanthse  compositus, 
1185 
Pumice  stone,  506 
Pumilene.  1363 
Pumpkin  seed,  876 
emulsion,  1283 
oil,  879 
Pumps,  water,  215.  217 

vacuum,  216,  218 
Punica  granatum.  966,  967 
Punicine,  966,  1363 
Pure  extract  glycj'rrhiza,  446 
Purgative    tincture,    Dobcll's, 

1306 
Purging  buekthoFD,  900 

cassia,  902 

nut  nil,  879 
Purified  aloes,  908 

animal  charcoal,  502 

antimony  sulphide,  682 
trisulphide,  682 

cotton,  716 

extract  glycyrrhiza,  1320 
liquorice,  1320 

oxgall,  1011 

pepsin,  1005 

petroleum  benzin,  888 

talc,  508 
Purity  rubric,  33 
Purple  of  Cassius,  1363 
Purshianin,  907 
Putrefaction,  759,  1000 
Putrescinc,  1017 
Putty  powder,  1363 
Putz  pomade,  1363 
Pycnomctcr,  77  • 

Pyoktanin,  blue,  1363 

yellow,  1363 
Pyracine,  1363 
PjTamidon,  741 
Pyrazole,  741 
Pyrazolone,  1363 
Pyrenc,  719.  727 
Pyrctin,  1363 
Pyrcthrinn,  854 
Pyrethruin.  854 

parthoniuin.  830,  857 

tincture,  361 
Pyridine.  727,  741,  921 

nitrnfo.  741 

sulphate,  741 
Pvrolioric  ncid.  504 
P'vrocatcrhin.  719.  727.  733 

moni>-cthyl-ether,740 
Pyro.lin,  73H.  1363 
Pyro'nns.  l.'iCi:', 
Pyrognllic  lu'i'l.  914 
Pyrognllol.  5114 

disalicylatc,  920 

moDO-acctate,  920 


Pyrogallopvrin,  1363 

Pyroligninc,  1363 

Pyrolusite,  619 

Pyro-oleous    ammonium     car- 
bonate, 565 

Pyrophoru.s,  1363 

Pyrophosphate  of  iron,  elixir, 
1314 

with  quinine  and   strych- 
nine, 1314 

Pyrophosphoric  acid,  499 

Pyrophosphorous  ncid,  494 

Pyroxylin.  716.  1363 

Pyroxylinurii,  716 

Pyrozole.  1363 

P^Tozonc,  1363 

Pyrus  communis,  799 
malus,  799 


Quadratic  system,  320 
Quadruplex  pills,  1334 
Quai,  976 

Quaker  button,  1363 
Quaker's  black  drop,  1363 
Qualitative  analysis,  1020 
Quantitative  analysis,  1020 
Quartz,  506 
Quassation,  1363 
Quassia,  891 

amara,  891 

extract,  452 

fluidextract,   441 

tincture,  361 
Qua,ssin.  891 
Quatuor  pills,  1334 
Quebrachaniine,  976 
Quebrachine.  976,  979 
Quebracho.  976 
Queen's  root.  854 
Quereetin,  890 
Quercin  916 
Quercitannic  acid,  916 
Quercite,  744,  752 
Quercitosc,  752 
Quercitrin,  890,  916 
Qucrcus,  916 

alba.  916 

cnccjnea.  920 

fluiilcxtriict.  41  1 

int'cctoria.  911 

tinctoria.  890.  920 
Questions  on  the  text,  1369 
Qucvonne's  iron,  1.363 
Quickine.  1363 
Quicksilver.  668 
Quick  water,   1363 
Quilaia,  898 
Quilliija,  898 

fluidextract.  411 

siijicnaria.  S'.IH 

tini-lure,  361 
Quilled   receiver.  145 

mode  of  using,  146 
Quiniimicine.  934 
(^iiinntiiiiie,  934 
tjuinie  neid,  9.34 
Quiiiicine,  9.34 
Quinidinii'  sulpha.x,  979 
Quinidine,  934 

siiljihate,  979 

syrup,  1341 
Quinina,  934 


Quinina"  bisulphas,  937 

disulphas.  9.36 

hydrobrouiidum,  939 

hydrochloridum,  938 

salicylas,  940 

sulphas,  935 

valeras,  979 
Quinine.  934 

amorphous,  1363 

and  phosphate  compound 
elixir,  1317 

bisulphate,  936,  937 

elixir,  compound,  1312 

hydrobroraidc,  939 

hydrochloride,  938 

oleate  of,  325, 

salicylate,  940 

sulphate.  935 

valerate,  979 

and  strychnine,  elixir, 
1317" 

valerianate,  979 
Quinoidine,  978 
Quinole,  1363 
Quinoline,  739,  978 
Quinotannic  acid,  9.34 
Quinovic  acid,  890,  934 
Quinovin,  890,  934 

R. 

Radical  vinegar,  1363 
Radish  oil,  840 
Kaffinose,  752 
Raisins,  Corinthian,  1363 
Raja  batis,  1017 
Ramenti  ferri,  1363 
Rancidity,  871 
lianunculus,  857 

bulbosus,  857 
Rape  seed  oil,  879 
Raphanus  raphanistrum,  840 

sativa,  840 
Rapid  filtering  apparatus, 
215 

filtration.  216 
Rapid  fire  suppository  ma- 
chine, 1252 
Rapid  solutiim.  190 
Rasp  and  file,  144 
Raspail.  cau  sedative  de, 

1309 
Ra,«pberry.  799 

syruj),    1304 

vinegar,  1407 
Rasping  or  grating,  170 
Kat  tail  tile.  144 
Raw  whiskey,  761 
Reading  metric  quantities,  56 

the  prescription,  1137 
Reagent  bottles,  1024 
IlriK/riitH  : 

Acetic  acid,  1026 

Alcohol.  1027 
abM)lute.  1026 
90  percent.,  1027 
SO  percent.,  1027 
70  j.ercent..  1027 

Aniinoiiia  water.  1027 

Ainiiiiiniiun  sulphnte,  1027 

Amy  I  iilcolKd,  1028 

Aniline.  102H 

Harium  Carbonate,  1029 

Ronzin,  1030 
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Reagents: 

Benzin  petroleum,  lO.'iO 

Benzene,  1030 

Benzole,  1030 

Carbon  disuli>hide,  1030 

Chloroform,  1030 

Copper,  metalliu,  1030 

Ether,  1031 

Ferrous  sulphide,  1031 

Hydrochloric      acid,     jiure, 

1031 
Hydrogen  sulphide,  1031 
Iron,  metallic,  1032 
Litmus  paper,  1039 
Magnesia  mixture,  1032 
Mayer's,  1033 
Methyl  alcohol,  1033 
Nessler's,  1033 
Nitric  acid,  1033 

fuming,  1033 
Oxalic  acid,  pure,  1033 
Phenolphthalein  paper,  1040 
Phenylamine,  1028 
Potassium  bitartrate,  1034 

bromate,  1034 

dichromate,  pure,  1034 

ferrocyanide,  1035 

nitrate,  1035 

sulphocyanate,  1035 
Sodium  carbonate,  103fi 

nitrite,  1037 

thiosulphate,  1037 
Sulphuric  acid,  pure,  1037 
Tin,  1039 
Turmeric  paper,  1039 

tincture,  1040 
Zinc,  1039 
Reagents    and   test    solutions, 

list,  1069 
Realgar,  684.  1363 
Reaumur's  thermometer,  115 
Receiver,  Florentine,  224 
for  heavy  and  light  oils,  224 
mode  of  using  quilled,  146 
plain,  145 
quilled,  145 
tubulated,  145 
Receiving  bottles,  269 
flask,  269 

the  prescriptions,  1136 
Rectified  oil  turpentine,  860 
Red  ant,  1018 
argol,  793 
cedar,  849 

oil,  831,  849 
cinchona,  933 
cuprous  oxide,  661 
drops,  Whitwith's,  1282 
Red  elixir,  1  283 

iodide,  mercury,  676 

ointment,  1  292 
mercuric  iodide,  676 

oxide,  679 

ointment,  679,  1265 
oil,  880,  1286 

origanum,  812 
phosphorus,  498 
precii)itate,  679 

ointment,  679,  1265 
rose,  916 
Saunders,  898 
wine,  370,  790 
Reddle,  1363 
Reduced  iu-nn,  626 


Regular  system  of  crystals,  230 
Kegulus,  "1364 

antimony,  1364 
Remedy,  cholera.    1  297 

tajte  worm,  1  297 

whooping-cough,  1297 
Remington's     magnesia    mix- 
ture. 1290 

pinuiicock,  150 

rheumatic  pills,  1295 

still,  157,  158 
Rennet  liquid,  1328 
Repercolation,  269,  373 
Reptilia,  1000 
Reseda  odorata,  831 
Resin,  861 

copaiba.  459 

jalap.  457 

phosphoretted,  494 

podophyllum,  458 

scammony,  459 
Resina,  457,  861 

copaibae,  459 

draconis,  869 

elastica,  1364 

empyreumaticaliquida,  1364 
solida,  1364 

flava,  1364 

jalapie,  457 

phosphorata,  494 

pini,  1364 

podophylli.  458 

scaminonii,  459 
Resinifi,  457 
Resinoids,  869 
Resinol,  1437 
Resins,  457,  859 

acid  number,  1036 
Resopyrin,  1364 
Resorcin,  733 

ointment,  compound,  1345 

pa-ste,  Lassar's.  1332 
Resorcinol,  733,  1364 
Resorcinopyrin,  1364 
Resorcinum,  733 
Restorative   cordial    No.    5, 

1291 
Retarded  crystallization,  233 
Retene,  719,  727 
Retinol,  869,  1364 
Retort,  141 

plain,  141 

ring,  147 
clamp.   147 

stand,  147 

stills,  155 

tubulated,  141 
Retort,  charging,  146,  147 
Rex.  1364 

metallorum.   1364 
Reymond's  capsule  filler,  1239 
Rhabarberon,  903 
Rhiiin-cat.  1.364 
Uhamnetin,  S90.  907 
Rhamnocathartin,  900 
Rhamnus  amygdalinus.  890 
cathartica,  syrup,  lli4l 
catharticus.  900 
Frangula.  907 
Purshiana.  906 
elixir,  1317 
fluidcxtract.  412 
aromatic.  412 
bittcrless,  1322 


Rhatanv.  91'» 
Rhein.  870,  903 
Rheotaunic  acid,  903 
Rheum,  870,  902 
officinale,  902 
palmatum,  902 
Rheumatic  pills,  Remington's, 

1295 
Rhigolene,  888 
Rhodium  oil,  831 
Rhfjeadine,  925 
Rhombic  system,  230 
Rhoinbohedric  system,  230 
Rhubarb.  902 

and  g»;ntian,  tincture,  l.'U4 
and  magnesia,  anisated  pow- 
der, 1336 
and   potassa,    compound 
syrup,  l.'J41 

and  senna,  tincture.  1306 
and  sfwla,  mixture,  306 
aqueous  tincture,  1344 
aromatic  tincture.  362 
compouml  confection,  1281 
elixir,  1317 

and    magnesium    acetate, 
1317 
extract,  453 
fluidcxtract,  413 
mixture,  compound,  1331 

Squibb's,  1331 
pills.  1224 

compound,  1225 
powder,  compound,  1187 
syrup.  295 

aromatic.  296 
tincture.  362 
vinous  tincture,  1344 
wine,  1307 
Rhus  aromatica,  920 
glabra,  797,  870.  917 
fluidextract.  413 
nietopium,  750 
radicans,  900 
toxicodendron.  900 
Rhusin,  S70 
Ribbed  funnel.  210 
Ribcs  grossularia.  799 

rubrum,  799 
Rice,  744 
Rice's  still  and  condenser,  154, 

155 
Richard's  chalk  mixture.  1  288 

pump,  217 
Ricinolein,  876 
Ricinus  communis.  876 
Riesebcrg's   iodine  caustic, 

1279 
Risoline.  1.364 
Rizine,  1364 
Roiuiting.  121 
Rob.  1.364 
Rochelle  salt.  525 
Rock  candy.  753 

salt.  545 
Rodinal.  1364 
Roll  sulphur.  493 
Rollt>(l  suppositories,  1245 
Roller  knif.>.  169 
mills.  173 
press,  248 
Rollers,  grooved,  173 
Rolling  a  pill  cylinder,  1216 
lozenge  mass,  1202 
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Rolls  of  paper,  1189 
Roob,  13«4 
Rosa  cent ifoliii.  920 
dniiiasccna.  917 
gallica,  916 
Rosanilinc,  739 
Rose,  compound  infusion,  333, 
1324 
confeotion.    1209 
fluidextraot,    414 
honey,  300 
oil,  917 
pale.  920 
pink.  13fi4 
red.  9 If. 
syrup.  296 
water.  278 

ointiuent,  1262 
stronger,  278 
Rosemary,  813 

oil,  810 
Rosin,  457,  861 
cerate,    1258 

compound,    1258 
oil,  1364 
Rosinol,  1364 

Rosmarinus  officinalis,  810,  813 
Rosolic  acid,  727,  741 
Rotary  cutter,  169 

stirrer,  134 
Rother's  filter,  206 
Rotterin,  1364 
Rottlera,  911 
Rottlerin.  911 
Rotulae,  1364 
Rouge,  1364 
card,  1364 
Rousseau's  densimeter.  86 
Rubber,  863 

dating;  machine,  1140 
joints,  145 

numb(;ring  stamps,  1140 
Rubidine,  727 
Rubigoferri,  1364 
Rubijervine,  960 
Rubramentum,  1364 
Rubric,  purity,  33 
Rubus,  917 
canadensis,  799 
cuneifolius,  917 
fluidextract,   414 
ida>us,  799 
nigrobaccus,  917 
syrup,  296 
trivialis,  799 
villosus,  799,  917 
Ruddle.  1.364 
Rue,  850,  900 

oil,  850 
Rufus's  pills,  1364 
Rule  for  converting  Centigrade 
degrees      into      those      of 
Fahrenheit.  115 
Rule    for   converting    Fahren- 
heit  degrees  into  those  of 

('<!ntigradc.  1 15 
finding  specific  gravity,  74 
specific  volume  of  a  liquid, 

88,  89 
diluting     alcohol,     Pile's, 

764 
for  drug  clerks,  1076 
for  operating  hand   mills, 
180 


Rum,  760 
Rumex,  911 

crispus,  870,  911 

flui<lcxtract,  381 
Rumicin.  91 1 
Ruuiin,  870 
Rusot,  1364 

Russian  blast  lamp,  108 
Ruta,  900 

graveolens,  850,  950 
Rutaceui,  805 
Rutin,  900 
Rye,  744 
"ergot,  897 

spurred,  897 

S. 

Sabal,  855 

Sabbatia.  901 

Sabina,  849 

Sabin's  mucilage  can,  1147 

Saccharated  casein,  1157 

citric  acid,  1309 

ferrous  carbonate.  627 

iron,  soluble  syrup.  1340 

oxide  of  iron,  syrup,   1340 

pepsin,  1364 

sodium  bicarbonate,  1337 

tartaric  acid,   1309 
Sacchari  foex,  1364 
Saccharin,  868, 

solution,  1328 
Saccharoids,  752 
Saccharole,  1364 
Saccharometer,  82 
Saccharose,  751 
Saccharoses,  751 
Saccharuiii,  753 

aecrnum,  1364 

canadeuse,  1364 

canduii],  1364 

lactis,  1010 

officinarum.  753 

Saturn  i,  1364 
Saccharure,  1364 
Saccharures,  754 
Safety  prescription  numerator, 
1140 

tubes,  147 
Safflower,  ,S57 
Satfranin,  1364 
Saffrol.  1364 
Saffron,  900 

American,  857,  1364 

oil,  831 
Safrene.  826 
Safrol,  826 
Safrolum.  826 
Sagapenuui,  M(i9 

oil,  H40 
Sage,  812,  919 

infusion,  333 

oil,  830 
Sago,  744 

Saigon  cinnamon,  817 
Snim,  1364 

Saint  15arthelcniy's  fever  lini- 
ment, 1286 
Sal  absinthii.  1364 

acotoscllH,',  1364 

acnitus,  517.  1364 

ali-iiibroth.  1364 

amarum,  1364 

uminoniuc,  572 


Sal    amraoniacum    martiale, 

1.364 

secretum  Glauberi,  1364 

volatile,  1.364 
Anglicum,  1,364 
argenti,   1.364 
Armeniacum,  1364 
artis,  1.364 
benjamin,  1364 
benzoin,  1364 
Carolinum  factitium,  1336 

etfervescens,  1336 
catharticus  amarus,  1364 

Anglicanus,  1364 

(ilauberi,  1364 
chalybis,  1.364 
cornu  cervi,  1364 
de  duobus,  1364 
diureticus,  1364 
enixum,  1364 
essentiale  tartari,  1364 
fossilis,  1.364 
fuliginis,  1364 
gemmaj,  1364 
Kissingense  factitium,  1337 

etfervescens,  1336 
lactis,  1364 
marinum,  1364 
Martis,  1364 
microcosmicum,  1364 
mirabile  perlatum,  1364 
mirabilis  Olauberi,  1364 
nitrum,  1364 
ossiuui,  1364 
panchrestuui,  1364 
petra',  1364 

polychrestum  Seignetti,  1364 
polychrestus,  1364 

(ilaseri,  1364 
prunelle,   1364 
rupellcnsis,  1364 
sapientia;,  1364 
Saturni,  1.364 
scientiie,  1364 
sedativus  Hombergi,  1364 
Sedlicensis.  1365 
Seignetti.  1365 
Sennerti,  1365 
Seydsehutzense,  1365 
succini,  1365 
tartar.  519 
tartari,  1365 

essentiale,  1365 
thermarum,  1365 
urinal,  1365 
vegetabile,  1365 
Viehyanum  factitium,  1337 

eti'ervescens,  1336 
cum  lithio,  1336 
vitiif,  1365 
vitrioli,  1365 

narciiticum,  1365 
volatile,  1365 

li(|uid,  ir>65 
voinitoriiiin  vitrioli,  1365 
Salacetol,  1.365 
Salamander's  blood,  1365 
Salbromalidc,  1365 
Salep,  750 

mucilage,  1331 
.Siliein,  890,  892,901 
Salicinum,  892 
Salicyl  aldehyde,  890 
Salicylainide,  741 
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Salicyl-o-raethyl-phenylhydra- 

zone,  738 
Salicylate  of  0-naphtol,  739 
lithium,  elixir,  1316 
sodium,  elixir,  1318 
Salicylated  powder  of  talcum, 

1336 
Salicyl-bromanalide,    741, 

1365 
Salicylic  acid,  734 
cotton,  1281 
elixir,  1310 
glycerogelntin,  1323 
pencils,  1338 
salve  mull,  1345 
mixture,  Thiersch's,  1290 
Saliformin,  741 
Saligallol,  920 
Saligenin,  889,  890 
Saligenol,  889 
Salinaphthol,  739,  1365 
Saliphene,  1365 
Salipyrine,  741,  1365 
Salitonia,  1365 
Salix,  890,  892,  901 

alba,  901 
Salmiac,  1365 
Salol,  735,  1365 
camphor,  741 
coated  pills,  1232 
Palophen,  741 
Salophene,  1365 
Salt,  545 

artificial  Carlsbad,  1336 
Kissingen,  1337 
Vichy,  1337 
effervescent    Carlsbad, 
1336 
Kissingen,  1336 
Vichy,  1336 
Crab  Orchard,  583 
Epsom,  685 
Everitt's,  837 
fruit,  1365 
Glauber's  554 
Herapath's  1365 
Kissingen,  artificial,  1337 

eff'ervescent,  1336 
lemons,  essential,  719 
microcosmic,  1365 
Rochelle,  525 
rock,  545 
Seignette,  1365 
sore  throat,  1365 
sorrel,  719 
tartar,  1365 
tin,  1365 

Vichy,  artificial,  1337 
effervescent,  1336 
with    lithium,  artificial 
effervescent,  1336 
water  bath,  122 
Saltpetre,  529 

Chili,  548 
Salts,  aluminum,  tests  for,  613 
barium,  tests  for,  598 

unofficial,  598 
calcium,  tests  for.  588 

unofficial,  588 
granulated  effervescent,  237 
mercury     and     their 

preparations,  668 
strontium,  tests  for,  599 
zinc,  unofficial,  603 


iSalve,  Dcshler's.  1258 

mother's,  1297,  1345 

Mulls,  1345 

naphthol,  1297 

pencil,  1365 

Thomson's,  1297 
Salvia,  812,  919 

officinalis,  812,  830,  919 
Salviol,  812 
Sambucus,  850 

canadensis,  850 

nigra,  830 
Sand,  506 
Sand  bath,  122 
Sandalwood,  850 

oil,  844 
Sandarach,  869 
Sandiver,  1365 
Sandy X,  1365 
Sanguinaria,  961 

canadensis,  870,  961,  979 

fluidcxtract,  415 

syrup,  1341 

tincture,  363 

vinegar.  1307 
Sanguinarin,  870 
Sanguinarine,  962,  979 
Sanguis.  1016 
Sanmetto,  1365 
Santal,  898 

midv,  1365 

oil,  844 

wood.  844 
Santalic  acid,  898 
Santalin,  898 
Santalol,  845 
Santalum  album,  844,  850 

rubrum,  898 
Santonica,  896 
Santonin,  890.  896 

troches,  1208 
Santoninate  of  sodium  troches, 

1307 
Santoninoxini.  1365 
Santoninum,  896 
Santoniretin,  890 
Sapo,  883 

iiiedicatus,  1365 

mollis,  884 

viridis,  884 
Sapocarbol,  1365 
Sapogenin,  898 
Saponaria     officinalis,    890, 

901 
Saponated    tincture  cresol, 

1.343 
Saponetin,  890 
Saponification    value    of    fats 

and  oils,  1036 
Saponinient,  1365 
Saponin.  890.  S98,  901 
Saprine,  1017 
Saprol,  1365 
Sarco-pepfones,  1.365 
Sarsaparilla,  898 

decoction,    compound,    334, 
335 

fluidextract,  415 
com])iiund,  416 

syrup,  1304 
compound,  296 
Sassafra,i,    748,  826 

and  opium,  mixture,  1331 

medulla,  748 


Sassafras  oil,  82« 
pith,  748 

mucilage,  300 

variifolium,  748,  826 
Sassafrid,  826 
Sassy  bark,  977 
Saturatio,  1.32><,  1.365 
Saturation  tables.  576 
Satureja  hortensis,  831 
Saturnus,  1365 
Savin,  849 

cerate,  1280 

fluidextract,  41  5 

oil,  849 
Saw  palmetto  855 
Scale  for  weighing  liquids,  63 
Scale  pepsin,  1005 
Scammonin,  905 
Scammonium,  905 
Scammony  905 

resin,  459 
Schafhirt's  tape  worm  remedy, 

1297 
Scheele's  hydrocyanic  acid, 838 
Scilla,  893 
Scillain,  893 
Scillipicrin,  893 
Scillitoxin,  893 
Schuyler's  powder,  1  297 
Schweinfurth's  green,  1365 
Sclererythrin,  897 
Sclerocrystallin,  897 
Scleroidin,  897 
Scleromucin,  897 
Sclerotic  acid.  897 
Scleroxanthin,  897 
Scoop  sifter.  185 
Scoparin,  975 
Scoparius,  975 

fluidextract,  381 
Scopola,  952 

assay,  952 

carniolica,  952 

extract,  453 

fluidextract,  417 
ScopolaminsB  hydrobromidura, 

953 
Scopolamine.  952 

hydrobromide,  953 
Scott's  ointment,  1292 
Screw    pinchcoek,    Hofl'iiian's, 
150 

press,  244 
Scudamores  mixture  for  gout, 

1289 
S.ullcap,  813 

Scurvy  grass,  common,  840 
Scutellaria,  813 

fluidcxtract,  417 

lateriflora.  813,  870 
Scutellarin.  870 
Scyllitc,  751 
Sea  onion.  1365 
Seal  oil,  1017 
Sebum.  1365 
Secale  oeroalo.  744,  897 
Sedatine.  1365 
Setlative.  Rnttley's.  1298 

pills,  (uinther's,  1295 

water.   1.309 
Sediment.  221 
Se<lox.  1.365 
Seed  emulsions.  11.S4 
Sees'  suppository  mould,  1340 
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Scidlitz  powder,  1186 

measure,  1190 
Scignctte's  salt,  1365 
Semen  arecae,  919 

contra,  1365 

cynje,  1365 

sanitum,  1365 
Semencina,  1365 
Semina  strychni,  1366 
Senecin,  870 
Senecio,  857 

aureus,  857 

gracilis,  870 
Senecionin,  870 
Senega,  899 

fluidextrnct,  418 

syrup,  298 
Senegin,  899 
Seneka  oil,  1365 
Senna,  901 

Alexandria,  901 

American,  900 

aromatic  syrup,  1  403 

bladder,  911 

compound  infusion,  331 
powder,  1 297 
syrup,  1342 

confection,  1209 

fluidextraot,  418 

syrup,  1342 
Sennanigrin,  901 
Sennarhamnetin,  901 
Separating  funnel,  223,  224 
Separation  of  fluids  from 
solids,  198 

of  immiscible  liquids,  223 
Separator,  Mitchell's,  224 

pear-shaped,  224 
Serenoa  serrulata,  855 
Serosinc,  1365 
Serpentarta,  845 

fluidextract,  419 

oil,  831 

Texas,  846 

tincture,  363 

Virginia,  846 
Serum  antidipthericum,  1008 

lactis,  1365 
Sesame  ciil,  879 
Sesamum  indicuin,  750,  879 

oil,  879 
Scvum,  1004,1365 

prifparatuui,  1004 
Shallow  drawer,  1064 
Shark  oil,  1017 
Sheet  rubber  cover,  260 
Shelving  and  wall  fixtures, 

1062 
Shepherd's  purse  oil,  840 
Sherbet  syruj),  1304 
Shinn's  iodiiial  collodion, 

1280 
Show  bottle  colors,  1280 
Shrubby  trefoil,  850 
Sideros,  1.365 
Sifting,  184 
Signa,  1088 
Sikcs's  hydrometer,  83 
Silica,  506 

Silicate?',  test  for,  506 
Silii-.n.  :>M 
Sili'|ini  diih'i.v,  1365 
Bilver,   662 

acetate,  663 


Silver,  ammonium  nitrate, 
test  solution,  1036 

bromide,  663 

chloride,  663 

chromate,  663 

coater,  1233 

coating  pills,  1233 

cyanide,  663 

iodide,  663 

lactate,  663 

nitrate,  664 
diluted,  666 
fused,  665 
mitig.itcd,  666 
mouldccl,  665 
test  solution,  1036,  1050 

oleate,  880 

oxalate,  663 

oxide,  666 

phosphate,  663 

sulphate,  663 

test  solution,  10.36 

sulphethylate,  788 
iSimaruba,  901 

officinalis,  901 
Simple  aqueous  solutions,  279 

cerate,  1257 

elixir,  317,  1282 
Sinalbin,  838 
Sinapine  sulphate,  8.38 
Sinapis  alba,  838,  880 

nigm,  838 
Single  screw  presses,  245 
Sinigrin,  8.39 
Siphon,  201,  202 
Sirop  de  morphine,  1303 

(iibert,  1302 
Sisymbrium  Nasturtium,  840 
Skate  oil,  1017 
Skutterudite,  653 
Slab  and  muller,  186 
Slicing,  168 
Slippery  elm,  748 
Slocum's  lozenge  board,  1202 
Smelling  salts,  571 
Sinilacin.  870 
Smiiax,  870 

medica.  898 

officinalis,  898 

ornata,  898 

papyracea,  898 
Smith's  solution  bromine, 

1298.  1325 
Snakeroot,    compound    syrup, 
1338 

Virgin  ill,  845 
Snull".  bismuth  catarrh,  1298 

catarrh,  \',V.M 

hay-fever,  1  298 
Soap',  883 

bark,  898 

cerate.  1280 

coin)>iiuiid  pills,  1295 

green,  884 
tincture,  323 

liniiiieiit,  323 

ciim]ili<>nitril,  1324 

pl.aster,  1274 

soft,  884 

liniment,  323 

spirit,   13.38 

white  Cii.stile,  883 
Soapstone,  50,S 
Soap  wort,  901 


Socaloin,  908 
Socotra  aloes,  908 
Socotrine  aloes,  908 
Soda,  533 

and  spearmint,  mixture, 

1331 
chlorinated, solution,  487 
cum  calce,  1337 
hyposulphite,  556 
mint,   1298,  1.331 
solution,  534 
with  lime,  1337 
water  syrups,   1  304 
Sodii  acetas,  535 
arsenas,  536,  687 

exsiccatus,  537,  687 
arsenias,  536 
benzoas,  537 
bicarbonas,  538 

saccharatus,  1337 
bisulphis,  539 
boras,  540 

boro-benzoas,  1 337 
bromidum,  541 
carbonas  monohydras,  542 
chloras,  544 
chloridum,  545 
choleas,  1017 
citras,  545 

citro-tartras  effervescens,  533 
et  ammonii  phosphas,  533 
et  argenti  thiosulphas,  533 
et  platini  chloridum.  533 
ethylas,  533 
ethylsulph.as,  533 
hydroxidum,  533 
hypophosphis,  546 
hyposulphis,  556 
iodidum.  547 
nitras,  548 
nitris,  549 
nitro-prussidum,  533 
phenolas.  533 
phenolsulphonas,  549 
phosphas,  550 

effervescens,  551 

exsiccatus,  552 
pyrophosphas,  553 
snlicylas,  553 
silicas,  507,  533 
silico-fluoridum,  533 
stannas,  533,  654 
sulphas,  554 
sulphis.  555 
sulidiiibenzoas,  533 
sulphocarbolos,  549 
tartras,  533 
thiiisiilphas,  556 
valcras,  533 
Sodiobeir/.oato       of      caffeine, 

1310 
Sodiosalicylatc   of  caffeine, 

1310 
Sodium.  532 
acetate,  535 

test  solution,  10.36 
and    iimmonium  phosphate, 

533 
and  ]ilaliiium  chloride,  533 
and  silver  thiosulphatc,  533 
arsenate,  536,  6S7 

exsiccated,  537,  687 

.solution.  687,  1328 
boDzuate,  537 
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Sodium  bicarbonate,  538 

saccharated,  1337 

troches,  1  208 
bisulphite,  539 
bitartrute  test  solution,  1036 
borate,  540 

compound  solution,  1328 

eyewash,  1284 
boro-benzoate,  1337 
bromide,  541 

elixir,  1318 
carbolate  solution,  1328 
carbonate,  monohydrated, 

542 

test  solution,  1036 
chlorate,  544 
chloride,  545 

volumetric  solution,  1051 
choleate,  1017 
citrate,  545 

solution,  1328 
citro-tartrate,      effervescent, 

633,  1365 
cobaltic  nitrite  test  solution, 

1036 
ethylate,  533,  789 
ethylsulphate,  533 
hippurate,  868 
hydrate.  533 
hydroxide,  533 

solution,  534 

test  solution,  1037 

volumetric  solution,  1051 
hypophosphite,  546 

elixir,  1318 

syrup,  1342 
hyposulphite,  556 
iodide,  547 
nitrate,  548 
nitrite,  549 
nitro-prusside,  533 

test  solution,  1037 
oleate,  881 

solution,  1328 
phenolate,  533 
phenolsulphonate,  549 
phosphate,  550 

effervescent.  551 

exsiccated,  552 

solution  compound,  552 

test  solution,  1037 
pyrophosphate,  553 
salicylate,  553 

elixir,  1318 
salU,  532 

tests  for,  532 
santoninate  troches,  1307 
silicate,  507,  533 

solution,  507 
silico-fluoride,  533 
stannate,  533,  654 
sulphate,  554 
sulphite,  555 
Bulphobcnzoate,  533 
sulphovinate,  533 
tartrate,  533 

test  solution,  1037 
thiosulphate,  556 

test  solution,  1037 
volumetric  solution,  1052 
valerate,  533 
Bofl  gelatin  capsules,  12.37 
petrolatum,  886 
petroleum  ointment,  886 


Soft  soap,  884 

liniment,  323 
Sol,  1365 

Solanine,  977.  979 
Solanum  dulcamara,  977,  979 

tuberosum,  744 
Solid  extemporaneous  prepara- 
tions used  externally,  1256 
preparations   made   by   per- 
colation, 432 
made  without  percolation, 
460 
handled  spatula,  183,  184 
Solidago  odora,  830 
Solid  opodeldoc,  1.324 
petrox,  13.32 

saponated  petrolatum,  1332 
Soloid,  1365 
Solubility  as  a  test.  192 

of  official  chemicals  in  water 

and  in  alcohol,  192 
of    substances   in    saturated 
solutions,  190 
Soluble  antiseptic  powder,  13.34 
essence  of  ginger,  1329 
ferric  phosphate,  644 
pyrophosphate,  645 
glass,  513 
gun  cotton,  716 
iodide  starch,  1300 
iron    and    quinine    citrate, 

636 
tincture  tolu,  1344 
Solution,  189 
acetate  aluminum,  1325 
ammonium,  concentrated, 
1325 
albuminate  of  iron.  1326 
acid  phosphates,  1327 
aluminum     acetico-tartrate, 

1325 
ammonium  acetate,  568 
arsenate,  1 298 
citrate,  stronsjer,  1325 
v^alerianatc.  1  298 
antiseptic.  505 
antisyphilitique      de      Van 

Swieten.    1300 
arsenate  and  bromide  potas- 
sium. 1328 
ammonium,  1298 
sodium,  Pearson's,  1328 
arsenic  chlorophosphide, 

1298 
arsenite  sodium,  1298 
arsenous  .'iciil,  685 

and     mercuric      iodides, 
688 
Biette's  arsenical,  1298 
bismuth,  1.325 
borate    sodium,    compound, 

1328 
boroglvceride.  307 
Roulton's  1327 
bromide  arsenic,  1  298, 
1328 

Clemens's  1328 
gold  and  arsenic,  1325 
magnpsiiini.  1327 
bromine.  1298,  1.325 

Smith's  1325 
Burrow's.  1298 
butyl-chloral,  1298 
calcium  hydroxide,  589 


Solution    carbolate    sodium, 
1328 
carmine,   132.'> 
Channing's,  1326 
chloride  barium,  1299 
chlorinated  potassa,  1328 

soda,  487 
chlorine   compound, 

485 
citrate  ammonium,  stronger, 
1325 

iron  and  quinine,  1298 

magnesia,  586 

morphine,  1327 
sodium,  l')2H 
citro-tarlrate  sodium,  1328 
CTemens's.  1298.  1.328 
coal  Ur,  1  299 
copper,  alkaline,  1042 
deodorant.  1.329 
Dobell's,  1299,  1328 
Donovan's.  688 
extract  liquorice,  1326 

glycyrrhiza,  1326 
Fehling's,  1042 
ferric  acatate,  624 

chloride.  630 

citrate,  625,  633 

hypophosphite,  1326 

nitrate,  625 

oxychloride,  1326 

Bubsulphate,  648 

sulphate,  650 
basic,  648 
ferrous  chloride,  1326 

iodide,  1326 
formaldehvde,  779 
Fowler's,  686 
gases  in  liquids,  196 
ginger,  1329 
Goadby's,   1365 
gold   and    arsenic    bromide, 

1325 
guttapercha.  1299 
Harle's,  1298 
hydroien    dioxide,    278, 
464 

assay,  465 

peroxiile,  278,  464 
hypophosphite,  iron,  1326 
hypophosphites,    compound, 

1299,  1326 

of  iron,    soda,   lime,    and 
magnesium    compound, 
1299 
iodide,  iron.  1326 

mercury    and    potassium 
1326* 
iodine,  carboliied,  1327 

caustic,  1327 

compound,  491 

Magcndie's,  1299 
io<lohvilrargvrate  potassium, 

1326 
iron  albuminate.  1326 
iron  and  ammonium  acetate, 

648 
iron  hvpophosphite,  1326 

oxychloride,  1326 

peptonnto,  132fi 

with  manganese,  1326 

protoohloride,  1326 
Koppeschaar's,  1042 
Labarraquc's,  487 
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Solution,  lead  subacetate,  657 

diluted.  658 
lime,  589 
LugoIVs  491 
Magendic's,  1299,  1327 
magnesium  acetate,  1 299 

bromide.  l.'?27 

citrate,  586 
bottle,  587 

sulphate,  effervescing, 
1327 
mercuric  nitrate,  680 
Monsel's  648 
morphine,  hypodermic,  1327 

citrate.  1327 
morphine,    Magendie's 

1327 

sulphate.  1299 
nitroglycerin,  315 
oleate  sodium.  1328 
opium  compound,  1299 
oxychloride  of  iron,  1326 
oxysulphate  iron,  1326 
oxysulphuret  calcium,  1325 
pancreatic,  1327 
pepsin,  1  299 

aromatic,  1327 
peptonate  of  iron,  1326 

with  manganese,  1326 
permanganate  potassium, 

1300 
phosphates,  1300 

acid.  1327 

compound,   1300 
phosphorus,  1327 

Thompson's,  1327 
potassa,  514 

potassium  arsenate  and  bro- 
mide. 1328 

arsenite.  686 

citrate.  522 

hj-droxi(k',  514 

iod(>liy(lr;irj:yrate.  1326 
protoohioriilc  iron,  1326 
saccharin.  l.''i2S 
santal,  copaiba,  and  cubcb, 

1300 
soda,  534 
sodium  arsenate.  687,  1328 

arsenite.   1298 

br)riit(!  compomiil,  1328 

cnrliolate.  1328 

citrate,  1328 

citro-tartrate.  1328 

hydroxide.  534 

oiealc.    1328 

phosphate  compnnnd,  552 

silicaio,  507 
solids,  189 

modes  of  effecting,  190 
ptrychninc  acetate,  1328 

Hall's,  1328 
sulphate  of  nior|)hia,  1299 

mori)hinc.  1299 
Magendie's.  1327 
sulphide  of  /.inc.    I)r.   l)uh- 

ring's.  1300 
sulphurated  lime.  1325 
tar,  alkaline,  1300,  1328 
valerinnato   of    ammonium, 

1298 
VanSwieten's,  1300 
Villnte's,  1329 
Vlcminck'd,  1325 


Solution,  VIeminckx's,  1300 
Volhard's,   1049 
Volkman's  antiseptic,  1298 
zinc  and     aluminum,     com- 
pound, 1329 
and  iron,  compound,  1329 
chloride,  607 
Solutions,  279,  1150 
aqueous,  279 

compounding    extemporane- 
ous, 1150 
mixtures  and  emulsions, 

1150 
unofficial,  280 
Solutol,   1.365 

Solvents  used  in  pharmacy,  191 
Solvcol,   1.365 
f?oIvin,  1.365 
Somnal,  789.  1365 
Soothing  ointment,  1345 
Sophora  speciosa.  977,  979 
Sophorine,  977,  979 
Sorbin,  751 
Sorbinose,  751 
Sorbite,   752 

Sore  nipples,  lotion,  1287 
Sorbus  aucuparia,  752 
Sorghum,  753 
Sozal,  789,  1365 
Soziodol,  789 
Sozoiodol.   1365 
mercury,  1365 
zinc,  1.365 
Sozolic  acid,  741 
Spanish  flies,  1014 

white,  1365 
Sparadr.ap,  1365 
Sparrow  mixer,  1155 
SparteiniB  sulphas,  975 
Sparteine,  975 

sulphate,  975 
Spathum  fluoricum,  1305 
Spatula,  all  horn,  1259 

coated  with  hard  rubber,  184 
for  blisters,  1277 
solid  handled,  183,  184 
Spatulas,  183 

balance  handled,  183 
Spearmint,  809 
essence,   316 
oil.  S09 
spirit.   316 
w.nter,  278 
Special  percolators,  262 
Species  ad  infusum  pectorale, 
I3:;7 
ei.ioljient.  13.37 
cinollientes.  1337 
laxantcs,  1337 
laxative,  1.337 
pectoral,  1337 
j)ectoralcs,  1337.  1365 
Siicciflc  gravity.  37 
apparatus,  77 
balance,  74,  85 
heads,  78 
bottle,  75,  77 
liquid.H,  77 
pipette.  86 
rule  for  finding,  74 
tube,  graduated,  75 
volume,  88 
bottle.   89 
Spelter,  1.366 


■  Speltrura,  1.365 
Sperm  oil,  1017 
Sperma  mercurii,  1365 
Spermaceti,  1012 
'  Spermine,  1365 
Sphacelic  acid,  897 
Spice  plaster,  1319 
Spigelia,  974 

fluidextract,  419 

marilandica,  974 
Spigeline,  974 
Spikenard,  American,  849 
Spina  cervina,  1365 

syrup,    1402 
Spiraea,  920 

tomentosa,  920 
Spiral  twist  press,  244 
Spirit,  ammonia,  313,  567 
aromatic,    313,    567, 
1.337 

anise,  31  4 

ants,  1337 

aromatic,  1337 

bitter  almond,  314 

bone,  502 

cajuput.  compound,  1300 

camphor,  314 

cardamom,    compound, 
1.337 

cinnamon,  315 

chloroform,  314 

Columbian,  107 

Curasao,  1337 

ether.  312.  768 

compound,  312,  768 

formic  acid,  1337 

gaultheria,  315 

glonoin,  315.  883 

glyceryl    trinitrate,    315, 
883 

juniper,  316 
compound,  316 

lamj).  107 

lavender.  316 

lemon.  311 

Mindererus.  568 

mustard,  1338 

niyrcia.   311 

nitre,    1366 
sweet,  312 

nitroglycerin.   315,883 

nitrous  ether.  312,  770 
assay.  771 

nutmeg.  311 

ophtlialmic.  1337 

orange.  311 

compound.  314 

peppermint.   316 

perfumed.  1300 

phosphorus,    311,    494, 
1.3.38 

proof,  763 

pyro-acetic,  1366 

salt,  1.366 

soap.  1.338 

spearmint.  316 

turpentine.  1366 

wintergreen,  31  5 
Spirits.  309 

unofficial.  311 

hart.ihorn,  566 

.Inckson's  bathing.  1300 

made  by  chemical  reaction, 
310 
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Spirits,  distillation,  310 

gaseous  solution,  310 
simple  solution,  30y 
solution     with    macera- 
tion, 310 
Spiritus,  309,  1366 
acidi  formioi,  1337 
aetljeris,  312,  768 

compositus,  312,  768 

nitrosi,  312,  770 
ammonia?,  313,  567 

aroinaticus.  313,  567 

fetidus,  311 
amygdalie  amarie,  314 
anini,  314 

armoraciiS  compositu.s,   311 
aromaticus,  1337 
aurantii,  311 

compositus,  314 
cajuputi,  311 
camphoi'ie,  314 
cardamomi  compositus, 

1337 
chloroformi,  314 
cinnamomi,  315 
curassao,  1337 
formicarum,  1337 
frumenti,  315,  760 
gaultheriie,  315 
glonoini,  315,  883 
glycerylis  nitratis,  315,  838 
inflammabili.s,  1366 
juniperi,  316,  1366 

compositus,  316 
lavandulae,  316 
lethalis,  1366 
limonis,  31 1 
menthte  piperitas,  316 

viridis,  316 
mindereri,  136C 
muriatico  aethereus,  136C 

martiatus,  1366 
myrciifi,  311 
myristicae,  311 
nitri  dulcis,  1366 

duplex,   1366 

fumans,  1366 

Glauberi,  1366 
nitrico-asthereus,  1366 
odoratus,  1300,  1366 
ophthalmicus,  1337 
phosphori,  311,  494,  1338 
pyroxylicus,  1366 
rectificatus,  311 
rosmarini,  31 1 
sacchari,  1366 
salis  dulcis,  1366 

fumans,  1366 
saponatus,  1338 
sinapis,  1338 

sulphurico-iethereus,  1366 
veneris,  1366 
vini  gallici,  317,  793 
vitrioli,  1366 

dulcis,  1366 
Spleen  mixture,  1290,  1331 
Splenetic  mixture,  1331 
Spodium,  1366 
Spodumene,  558 
Sponge,  bleached,  1338 
compressed,  1338 
tent,  133S 
Spongia  compressa,  1338 
decoloratu,   1338 


Spontaneous  evaporation,  137 
Spreading  plasters,  1274,  1276 
.Spring  pinchcock,  Mohr'j<,  150 
Springfield  laboratory  burner, 

112 
Sprinkler  controller,  for  perco- 
lators, 262 
Spritz,  1366 

bottle,  198 
Spurred  rye,  897 
Squalis  carcharias,  1017 
Squibb's  coiuj)Ound  solution  of 
opium,  1299 

diarrhuea  mixture,  1  289. 
1330 

pinchcock,  150 

rhubarb  mixture,  1331 
Squill,  893 

compound  svrup,  297 
pills,  1295 

fluidextract,  416 

oxymel,  1332 

syrup,  297 

tincture,  363 

vinegar,  431 
Squire's  glyoerole  subacetate, 
lead,  1285 
infusion  mug,  327 
St.  Germain  tea,  1337,  1366 
St.  Ignatius,  bean,  977 
St.  Jacob's  oil,  1361 
St.     John     Long's     liniment, 

1324 
St.  John's  wort,  857 
Stamps,     rubber     numbering, 

1140 
Stanni  chloridum,  654 

sulphiduin,  654 
Stannic  acid,  654 

chloride,  654 
Stannous    chloride    test   solu- 
tion, 1037 
Stannum  cinereum,  1366 

glaciale,  1.366 

Indicum,  1366 
Staphisagria,  962 

fluidextract,  419 

oil,  879    • 
Staphisagrine,  979 
Staphisain,  962 
Star  ani.>;e,  816,  817 

oil.  816 
Starch,  743 

glycerite,  307 

iodized,  485,  1300 

soluble  iodide,  1300 

test  solution,  1037 
Startin's  mixture,  1290 
Starwort,  900 
Statice,  920 

limonium,  920 
.•^tavesacre,  962 
Steam,  124 

bath,  124 

boiler,   126 

coil,  128 

distributor,  124,   125 

kettle,  126.  128 

under  pressure,  use,  125,  126 

without  pressure,  use,  125 
Steapsin,  1.366 
Stearic  ai-id,  872,  1366 
Stearin.  872,  1366 
Stearoptene,  800 


Steatina,  1.345 
Steiitins,  1.345 
Steel  mixture,  1.366 
Steer's  opodeldoc,  1.361 
Sterculia  acuminata,  977 

fluidextract,  1.322 
Stere,  41 

Sterling  ointment  pot,  1268 
Stevenson's   carboy    rocker, 

467 
Stevens's  still,  153 
Stibio-kali  tartaricum,  1360 
Stibium,  681,  l:'.66 
Stili  dilubile.s,  13.38 
Stilus  acidi  salicylici  dilubilis, 
13.38 

cocainu)  dilubilis,  13.38 
Still,  A.  B.  .Stevens's,  153 

alembic,  151,  152 

automatic  water,  158 

Curtman's,  152 

(iame's,  153 

Herrick's   automatic  water, 
158 

Prenti.ss's,  154 

Remington's,  156,  158 

Rice's,  154,  155 

Whitall  Tatum  Co.'s,  152 

Wiegand's,  152 
Stillingia,  854 

fluidextract,  420 

compound  elixir,  1318 
fluidextract,    1322 
syrup,  i:{42 
Stillingia,  liniment.  1287 

sylvatica,  854,  870 
Stillingin,  870 
.Stills,  pharmaceutical,  151 

retort,  155 
Stilus,  1366 

."^tipites  dulcam.irie,  1366 
Stirrer,  horn,  1.34 
porcelain.  i;i4 
rotary,  134 
Stirrers,  use  of,  1.33,  134 
Stokes'  expectorant,  1331 

gelatin    capsule    apparatus, 
1238 

liniment,  1.324 

suppository  machine,  1251 

wet    granulating    machine, 
12,36 
Stomach  .Irops,    1.342 
Stomachic  tincture.  1342 
Stopper  wrench.  466 
."Stoppered  percolator,  262 
Storax,  S66 

ealamita,  1,366 
Store  furniture,  1065 

location  for.  1U60 
Storesin,  866 
Stoughton's  elixir.  1366 
Stove  hood,  1.39 
Stoves.  109.  112 
Strainer  and  frame,  203 

prescription,  204 

use  of.  203 
Strainers,  cotton  cloth,  203 

cotton  flannel.  203 

felt,  202 

muslin.  203 

woollen,  202 
Straining,  202 

careless,  204 
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Stramonii  folia,  955 

semen,  977 
Stramonium,  955 

a:jsay,  955 

extract,   453 

fluidextract,  420 

oil,  879 

ointment,  1266 

seed,  977 

tincture,  364 
Strasburg  turpentine,  oil,  830 
Strawberry.  799 

syrup,  1304 
Strengthening  plaster,  1271 

syrup,  1  304 
Strong  acids,  handling  of,  466 
Stronger  ammonia  water,  566 

emulsion  of  oil  of  turpentine, 
1319 

infusion      gentian,    com- 
pound, 1324 

laxative  mixture,  Bossu's 
1290 

orange  flower  water,  276 

rose  water,  278 

solution,  citrate    of    ammo- 
nium, 1325 
Strontinnite,  599 
Strontii  bromidum,  599 

carbon  as,  599 

chloridum,  599 

chromas,  599 

hydroxidum,  599 

iodidum,  600 

lactas,  599 

nitras,  599 

oxidum,  599 

salicylas,  599,  601 

sulphas,  599 
Strontium,  599 

bromide,  599 

carbonate,  599 

chloride,  599 

chromate,  599 

hydroxide,  599 

iodide,  600 

lactate,  599 

nitrate,  599 

official  salts,  599 

oxide.  599 

salicylate,  601 

sulphate,  599 

unofficial  salts,  599 
Strophanthin,  895 
Strophanthinum,  895 
Strophantbus,  894 

kombC',  894 

tincture,  364 
Strychnina.  943 
Stryehninip  nitras,  945 

sulphas,  945 
Strychnine,  942.  943 

acetiitc.  solution,  1328 

nitritt)!,  94.') 

solution.  Hall's,  1328 

sulphate,  945 

valcrinnntc  elixir,  1318 
Stryehnos  Fgnatii,  977 

nux  vomica,  942 
Styptic  collodion,  320 

cotton,  1323 

Panooa.'<t's,  1  301 

Warren's,   1329 
Stypteria,  1366 


Styracin,  866 
Styracol,  1366 
Styrax,  866 

benzoin,  865 
Styrol.  866 
Styrolene,  727 
Styrjnc,  1366 
Subacetate  lead,  glyoerole, 
1285 

liniment,  1287 
Subcarbonate,  bismuth,  691 
Subchloride,  mercury,  674 
Subgallate,  bismuth,  693 
Subiodide,  sulphur,  497 
Sublimate,  161 

corrosive,  673 
Sublimation,  122,  129,  161 
Sublimed  sulphur,  494 
Subliming  apparatus,  161 

camphor,  162 
Subnitrate.  bismuth,  694 
Subsalicylate  bismuth,  695 
Subscription,  1088 
Succata,  1366 
Succi  spissati,  432 
Succinic  acid.  741 
Succinum,  869,  1366 
Suceolata.  1366 
Succus  limetta}  cum  pepsino, 

13.38 
Sucrate.  1366 
Sucro  dextrose,  751 

levulose,  751 
Sucrol,  1366 
Sucrose.  751 
Suet,  prepared,  1004 
Suffitus,  1366 
Sugar,  753 

cane,  751,  753 

coating  pill  machine,  1226 

granulated,  753 

grape,  752 

lead,  656 

lozenge.  753 

milk,  751.  1010 

pulverized,  753 

sand,  1366 
Sugars,  ami    saccharine    sub- 
stances, 751 

fermentable,  751 

non-fermentable,  751 

oil,  13.32 
Suint.  511.  1366 
Sulphaminol.  789.  1.366 
Sulphaniliu  acid,  test  solution, 

10.37 
Sulph.as  Araericanus  Auatralis, 

1.366 
Sulphates.  493 

tests  for,  494 
Sulphate    (•<>|)por,    cauterizing 
pencils.  1  293 

in(ir|iliia,  solution,  1299 
Suli)hfthylate,  barium,  786 

calcium.  787 

c(.i)per.  7H7 

]iiitassium,  788 

silver.  7H.S 
Sulphide     of     7.iuc,     solution, 

1300 
Sulphides,  493 
Sulphites.  493 

tests  for,  493 
Sulphocarbolio  acid,  742 


Sulphocj'anic  acid,  727 
Sulphonal,  775.  1366 
Sulphonethylmethane,  776 
Sulphonmethane,  775 
Sulphophenic  acid,  742 
Sulpho-salts,  493 
Sulphovinic  acid,  788 
Sulphur,  493 

and  phosphorus,  493 
antimoniatum     fuscum, 

1366 
auratum,  1366 
flowers,  494 
iodide,  497 

ointment,  1291 
lotum,  495 
milk,  496 
nigrum,  1366 
ointment,  1266 
alkaline,  1292 
compound,  1345 
priKcipitatum,  496 
precipitated,  496 
stibiatum  ruhrum,  1366 
subiodide.  497 
sublimatum,  494 
sublimed,  494 
vivum,  1366 
washed,  495 
Sulphurated  antimony,  682 
lime,  590 

solution,  1325 
oils,  800 
potassa,  512 

zinc  paste,  Unna's,  1332 
Sulphuretted  hydrogen,  1031 
Sulphuric  acid,  476,  493 
aromatic,  478 
diluted,  479 
ethyl,  788 
mixture,  1331 
pure.  1037 
tests  for,  477 
volumetric  solution,  1053 
oxide,  493 
Sulphuris  iodidum.  497 
Sulphurous  acid,  479 
assay,  480 
oxide,  493 
tests  for,  480 
Sulphydrate,  ethyl,  788 
Sumbul,  815 
extract.  454 
fluidextract,  421 
tincture.  342 
Summer  savory,  oil,  831 
Sun  cliolera  mixture,  1290, 

1330 
Superbine,  977 
Superheated  steam,  table  of  th« 

teui|)cratures,  125 
Supi)ositer.  1254 
Suppositoria,  1243 
acidi  earbolici,  1245 

tanniei,  I  245 
boroglycorini,  1338 
belladonna'.   1245 
glycorini.  1245 
iodoformi,  1245 
morphinip,  1245 
plumbi  composita,  1245 
Suppositories,  1184,  1243 
boroglycerini.  1338 
glycerin.  1  245 
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Suppositories,  urethral,  1254 

Wade's,  1301 
Suppository  box,  1254 
capsules,  1254 
machine,  1251 
Archibald's,  1251 
Colton's  power,  1253 
rapid  fire,  1252 
Stokes's,   1251 
mass  dipper,  1248 
moulds,  1248 

Benton,  Myer.*  <t  Co., 

1249 
Blacli  man's,  1249 
Brady's,  125n 
Colton's,  1250 
Gautier's,  1252 
hinged.   ]24<) 
divided,  1248 
individual,  1248 
See's,  1249 
Wirz's,  1249 
Suprarenine,  10(17 
Surface  evaporation,  1?>6 
Susscrofa,  1000,  1005.  1006 
Suspended  percolator,  265 
Swallow  oil,  1434 
Sweet,  almond,  872 
basil,  oil,  831 
birch,  oil,  827 
Cicely,  oil,  831 
fern,  919 
flag,  828 

marjoram,  oil,  831 
oil,  874 
orange  peel,  805 

tincture.  344 
spirit  nitre.  770 
sumach,  920 
violet  oil,  831 
Swertia  chirata,  801 
Swift's,  B  mill,  179 

mill,  177 
Sycocarpus  Rusbyi,  900 
Sydenham's,  antispasmodic 
mixture,  1288 
laudanum,  1366 
Symbolic   characters    used   in 
Latin  prescriptions,  1087 
formulae,  28,  32 
Symphitum  officinale,  750 
Synanthrose,  751 
Synaptase,  889 
Synonym,  28,  32 
Synthesis,  1020 
Synthetic  oil,  wintergreen,  828 
Syphon,  200,  201 

diagram,  200 
Syphons  for  special  purposes, 

201 
Syringa  vulgaris,  831 
Syringe  pipette,  223 
Syrup,  289 
acacia,  289 
actaea,  compound,  1338 
almond,  290 
altha-a,  288 

Araussart's  laxative,  1303 
anthelmintic,  1  301 
anthemis,  1301 
arsenate,  iron,  1339 
asafetida,  1301 
asarum,  compound,  1338 
bayberry,  1301 


Syrup,  blackberry,     aromatic, 
1341 
black  cohosh,  1338 
blood  root,  1341 
bottle,  1066 
bromide,  iron,  1301 

nickel,  1301 
bromides,  1338 
buckthorn  berries,  1341 
calcium    and   sodium 

hypophosphites,  1339 
hydroxide,  291 
hypophosphite,  1339 
iodide,  1339 

lactophosphate,  291,  597 
with  iron,  1339 
Canada    snake-root,    com- 
pound, 1338 
chlorhydrophosphate 
calcium,  1338 
lime,  1338 
chocolate,  1304 
chondrus,  compound,  1339 
cimicifuga,     compound, 

1338 
cinnamon,  1339 
citric  acid, 290 
citro-iodide,  iron,  1339 
codeine,  1339 
coffee,  1304,  1339 
Coxe's  hive,  297 
cubeb,  Mitchell's,  1301 
Cuisinier,  1366 
Dover's  powder,  1340 
Easton's,  292,  638 
eriodictyon,  aromatic.  1339 
ferric,  citro-iodide,  1339 

hypophosphite,  1340 
ferrous  chloride,  1340 
iodide,  292,  643 

and  manganese,  1340 
figs,  1366 

galls,  aromatic,  1301 
garlic.  288 
gillenia.  1302 
ginger.  298,  1302 
glycyrrhiza,  1340 
guaiac,  1302 
hive,  Coxe's.  297 
hydriodic  aci.l.  290,  492 
hydrochlorophosphates, 

compound,  1340 
hypophosphite   calcium, 
1302 
and  sodium,  1339 
iron,  1340 
lime,  1339 

and  soda.  1339 
sodium,  1404 
hypophosphites,  293,  595, 
1302 
compound.    293,    595, 

1302, 
with  iron,  289 
iodide  iron  and  manganese, 
1.340 
tasteless.  1330 
manganese.  1302 
stflTch,  1302 
iodohydrargvrntc    iron, 
1302 

potassium,   1302 
ipecac,  294 

and  opium,  1340 


Syrup,  Irish    moM,  compound, 

1339 
iron,    quinine,    and    strych- 
nine phosphates,  292,  638 
Jackson's  pc<;toral.  1303 
juglans,  comp<jund,  1302 
krameria,  294 
lactophosphate  calcium,  291 
with  iron,  1339 

iron,  1398 
lactucarium.    294,    1302 
laxative,  1303 
lemon.  1303,  1304 
lime.  291,  590 
liquorice.  1 340 

root.  1303 
lobelia,  1303 
manna,  1303,  1340 
morphine,  1303,  1341 

compound,  1.340 

sulphate.  1341 
nectar,  1  304 
orange,  290,  1304 

flowers,  291 
pectoral,  1341 

Jackson's,  1303,  1.^41 
phosphate  calcium.  1303 

manganese,  1  303 
phosphates,    compound, 
1303,  1341 

iron,    quinine,    and 
stryi-linine,  292 
with     quinine    and    strych- 
nine compound.  1.340 
pineapple,  1304 
pipsissewa.  1304 
poppy.  1341 
protochloride  iron,  1.340 
quinidine,  1341 

bitterless.  1341 
ra,spberry.  289,  1  304 
rhamnus  cathartica.  1341 
rhubarb.  295 

and  potns^a  compound, 
1341 

aromatic.  296 
rose.  296 
rubus.  296 
saccharated  oxide,  iron, 

1340 
sanguinaria.  1.341 
sarsaparilla.  1304 

compound.  296 
senega.  298 
senna.  298 

aromatic,  1342 

compound,  1.342 
sherbet,  1304 
sodium  hvpxphosphite,   1342 
soluble  oxide  iron.  1.340 

saechnratcd  iron.  1340 
squill.  297 

compound.  297 
stillingia.  compound,  1.342 
strawberry.  1304 
strengthening.  1304 
Ur.   295 
tolu.  298 
vanilla.  1304 

white  pine,  comimund.   1341 
wild  cherry.  295 
yerba    santa,    aromatic, 

1.3.39 
Syrupi,  284 


1534 


INDEX 


Syrups,  284 

by  percolation,  285 
for  soda  water,  1304 
official,  2S6 
preservation  of,  286 
unofficial.  288 
Syrupu,«,  289 
acaciir,  289 
acidi  eitrici,  290 

hydriodici,  290,  492 
actapa?  conipositus,  1338 
allii,  288 
altha?iv,  288 
amygdiil:v\  287,  290 
antirhachitious,  1302 
aroraaticus.  288 
asari  coinpositus,    1338 
aurantii,  290 

florum.  291 
bromidoruin,  1338 
calcii  chlorhydrophosphatis, 
1338 

et    sodii     hypophosphi- 
tuin,  1339 

hjpophosphitis,  1339 

iodidi.  i:'.39 

lactopluisphatis,  291,597 
cum  fcrro,  1339 
calcis.  288,  291,  590 
cascariv  aromaticus,  288 
chloral,  288 

chondri  coinpositus,  1339 
cimieifugae    compositus, 

1338 
cinnamomi,  1339 
codeina-,  288,  1339 
coffeae,  1339 
communis,  1366 
corrigcns.  1339 
diacodii,  1366 
domesticus,  1366 
empyreumaticus,  1366 
eriodictyi   aromaticus,  1339 
ferri  arsenatis,  1339 

bromidi,  1301 

citro-iodidi,  1339 

et   mangani    iodidi,  1340 

iodidi,  288,  292,  643 

hypophosphitis,   1340 

lactophosphatis,  1340 

oxyilati  solubilis,  1340 

phosphatis,  288 

protochloridi,  1340 

quininie     ct     strychninaj 
ph(.sphatum.292,  638 

saccharati  srilubilis,  1340 
fuscus,  1366 
glucosi,  288 
glycyrrhizii',  1340 
hcmidcsmi,  288 
HollandicuK,  1366 
hydrochlorophosphatuin, 

1340 
hypophosphituin.  293,  595 

coinpo.Mitus,  293,  595 

cum  fcrro,    289 
ipecacuanh;i',  294 

ct  oi>ii.  134(1 
kramerin',  294 
lacturarii.  294 
limoni.s  289,  1303 
manntp,  1340 
morphiniF,  1341 

compo»itU!(,  1340 


Syrupus,  sulphatis,    1341 
papaveris,    1341 
pcctoralis,  1341 
phosphatum    compositus, 

1303,  1341 
picis  liquidic,  288,  295 
pini  strobi  couipositus, 

1341 
pruni  Virginians?,  295 
quinidinae,  1341 
rhamni  catharticae,  1341 
rhei,  295 

aromaticus,  296 

et   potassii   compositus, 
1341 
rhoeados,  289 
rosaj,  296 
rubi,  296 

aromaticus,  1341 

idiffi,  289 
sanguinariip,   1341 
sarsaparillse  compositus, 

288,  296 
scillffi,  288,  297 

compositus,  297 
senegfe,  398 
senn»,  298 

aromijticus,  1342 

compositus,  1342 
sodii  hypophosphitis,  1342 
spinje  eervinac,  1341 
stillingiae  compositus,  1342 
tolutanus,  288,  298 
zingiberis,  288,  298 


Tabacum,  977 
Tabell*,  1199 
Table,  abstracts,  456 

alcoholmetrical,  765 

atomic  weights,  462 

boiling   points    of    official 
substances,  130 
saturated  solutions  of  va- 
rious salts,  123 

exhibiting  tlie  number  of 
drops  in  a  fluidrachm  of 
different  liquids,  with  the 
weight  in  grains  and  in 
grammes,  73 

giving  the  specific  gravities 
of  official  substances  ar- 
ranged in  the  order  of 
their  densities,  86 

melting  points  of  official 
substances,  1 16 

metric  and  old  form  equiva- 
lent weights  and  measures, 
46 

official,    emulsions, 
.301 
extracts,  436 
fluidextraots,   .378 
inorganic  acids,  468 
mixtures,  .304 
oleoresins,  427 
pills,  1219 
resins,  457 
solutions,  279 
syrups,  287 
tinctures,  338 
vinegars,  430 
wine,s,  367 


Table,  showing  the  quantity  of 
official    acids    required   to 
saturate    100    parts    of  an 
official      alkali,      together 
with  the   quantity  of  pro- 
duct, 577 
showing  the  quantity  of  offi- 
cial   alkalies    required    to 
saturate    100    parts   of  an 
official  acid,  together  with 
the    quantity    of  product, 
576 
showing      the     quantity    of 
official    alkalies  and  acids 
required  to  make  100  parts 
of  the  corresponding  salts, 
579 
showing    loss    in   powdering 
medicinal  substances,  167 
solubility   of   official   chemi- 
cals    in     water     and      in 
alcohol,  192 
temperatures  of  superheated 

steam,  125 
unofficial  extracts,  440 
fluidextracts,  381 
mixtures,  304 
ointments,  1261 
solutions,  280 
spirits,  311 
suppositories,  1245 
syrups,  288 
vinegars,  430 
weight     and     volume    rela- 
tions, 90 
Tablespoonful,  41 
Tablet  machine,  1199 
saturates,  1201 
triturate  machine,  1199, 

1200 
triturates,  1199 
Tablets.   1199 
Tabloids,  1366 
Tabular  crystals,  229 
Taffetas,  1366 
Talc,  506,  608 

purified,  506,  508 
Talcum,  506,  508 
powder,  508 
purificatum,  606,  508 
salicylated  powder,    13,36 
Tamarind,  797,  902 

electuary.  Fuller's,  1282 
Tamarindiis.  797,  902 

indica,  797,  902 
Tana<-etum,  8,58, 

vulgare.  831,  858 
Tannalbin.  920 
Tannic  acid.  900,  912 
glycerite,  307 
ointment,  1262 
test  solution,  1037 
troches,  1206 
Tiinnigcn.  920 
Tnniiin,  912 

forriinl.l.hydc,  920 
ointiiu'iit,  I  262 
Tnnnoform,  920 
Tansy,  85S 

oil,"  831 
Tapeworm    remedy,  Soh&f- 

harfs,  1297 
Tapioca,  744 
Tar,  723 
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Tar,  alkaline  solution,   1300, 

1328 

oompound  elixir,  1316 

glycerite,  1323 

infusion,   1286 

mixture,  1330 

oil,  723 

mixture,  1330 

ointment,  1266 
compound,  1345 

plaster,  compound,   1319 

syrup,  295 

water,  1 286 

wine,     134ti 
Taraxacin,   893 
Taraxacum,  892 

compound  elixir,  1318 

extract,  454 

fluidextract,  421 

officinale,  892 
Tare  can,  1135 
Tartar,  517 

cream,  517 

emetic,  682 
Tartarated  antimony,  682 
Tartaric  acid,  794 
saccharated,  1309 
test  solution,  1038 
Tartarus,  1366 

boraxatus,  1366 

natronatus,  1366 

tartarisatus,  1366 

vitriolatus,  1366 
Tartro-citric  lemonade,   1328 
Taste  of  volatile  oils,  801 
Tasteless    syrup  iodide   iron, 
1339 

tincture  iron,  1343 
Taurocholic  acid,  1011 
Taxina,  901 
Taxus,  901 

baccata,  901 
Tea,  breast,  1337 

fluidextract,  1321 

Gerhard's  tonic,  1 304 

oil,  832 

St.  Germain,  1337 

tonic,  1304     . 

worm,  1304 
Teacupful,  41 
Teaspoonful,  41 
Teel  oil,  879 

Tegeneria  domestica,  1018 
Templin  oil,  830 
Tension  of  vapors,  131 
Tent  sponge,  1338 
Tenth    normal   test  solution, 

1021 
Terebene,  860 
Terebenum,  860 
Terebinthina,  859 

canadensis,  862 

cocta,  1366 
Terene,  727 
Terminalia,  920 
Terpenes,  800 
Terpin  hydrate,  861 

elixir,  1318 

with  codeine,  1318 
with  heroine,  1318 
Terpini  hydras,  861 
Terpinol,  869 
Terra  oariosa,  1 366 

foliaU,  1366 


Terra  mineralis,  1366 
tartari,  1366 
fuUonica,  1366 
fullonum,  1366 
japonica,  1366 
ponderosa,  1366 
sigillata,  1366 
Terraline,  1367 
Tents  for, 

ammonium  salts,  564 
arsenic  and  its  salts,  684 
borates  and  boric  acid,  504 
bromides,  489 
cadmium  salts,  618 
carbonates,  502 
cerium  compounds,  616 
chlorides    and   chlorates, 

484 
chromium  salts,  651 

compounds    of,    copper, 
661 

lead,  655 
mercury,  667 
nickel,  653 
tin,  654 
gold  salts,  697 
hypophosphites,  499 
iodine  and  iodides,  490 
iron  salts,  623 
lithium  salts,  558 
methyl  alcohol,  763 
platinum  salts,  697 
phosphates  and  phosphoric 

acid,  499 
potassium  salts,  511 
salts  of,  aluminum,  613 
antimony.  681 
barium,  598 
bismuth,  688 
calcium,  588 
cobalt,  654 
magnesium,  582 
manganese,  619 
strontium,  599 
silicates,  506 
silver  salts,  663 
sodium  salts,  532 
sulphates  and    sulphuric 

acids,  494 
sulphites  and  sulphurous 

acid,  493 
zinc  salts,  602 
Teat  Solutions  : 
Albumin,  1026 
Ammonium   carbonate, 
1027 
chloride,  1027 
molybdate.  1027 
oxalate,  1027 
sulphide,  1028 
Arsenic,  Bettendorf's,  102S 
Gutzeit's,  modified, 
1028 
Barium  chloride,  1029 
hvdroxide,  1029 
nitrate,  10.30 
Brazil-wood,  1039 
Bromine,  1030 

water,  1030 
Calcium  chloride,  1030 
hydroxide,  1030 
sulphate,  1030 
Chlorine,  1030 
water,  1030 


Tett  Solutiotm  : 

Cobaltous  nitrate,  1030 
Cochineal,  1039 
Cupric   ammonium    sul- 
phate, 10.30 

sulphate,  10.30 

tartrate,  10.30 
Diphenylamine,  1030 
Ferric    aiiiinnnium     sul- 
phate, 1031 

chloride,  1031 
Ferrous  sulphate,  1031 
(Jelatin,  1031 
(iol.l  chloride,  1031 
llciiiiitoxylin,  10.3'.) 
llydroguu  sulphide,  1031 
Indigo,  1031 
lodeosin,  1039 
Iodine,  1032 

alcoholic,  1032 
Lead  acetate,  1032 

ba-sic,  1032 
Lime  water,  1030 
Litmus,  10.39 

Magnesium  sulphate,  1032 
Mayer's  reagent,  1033 
Mercuric  chloride,  1032 
alcoholic,  1032 

nitrate,  1033 

potassium  iodide,  1033 
iodide,  alkaline,  1033 
.Mcrcurous  nitrate,  1033 
Methyl-orange,  104(1 
Naphthylamine  acetate, 

1033 
Nessler's  reagent,  1033 
Oxalic  acid,  1033 
Palladous  chloride,  10.33 
Fhenolphthalein,  1040 
Picric  acid,  1033 
Flatinic  chloride,  1034 
Potassio-raereuric  iodide, 

1033,  1034 
Potassium  carbonate,  1034 

chromate,  1034 

cyanide,  1034 

dichromate,  1035 

ferricyanide,  1035 

ferrocyanidc,  1035 

hydroxide,  1035 
alcoholic,  1035 

iodide,  1035 

nitrate,  1035 

permanganate,  1035 

sulphate,  1035 

sul|)hocyanate,  1036 
.Silver  ammonium  nitrate, 
1036 

nitrate,  1036 

sulphate,  10.36 
."^tnlium  acetate,  1036 

bitartrafe,  10.36 

carbonate,  1036 

oobaltic  nitnite,  1036 

hydroxide,  1037 

nitroprusside,  1037 

phosphate,  1037 
Sodium  tartrate.  1037 

thiosulphate.  1037 
Stannous  chloride,  1037 
Starch.  1037 
Sulphanilic  acid,  1037 
Tannic  ju-id.  1037 
TarUric  acid,  1038 
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Test  Sohitiotif  : 

Time-limit  test  for  heavy 
metals',  1038 
Tetnnine,  1017 
Tetrachloride,  carbon,  787 
Tetrachlor-methane,  787 
Tetrahydroethyl  quinoline,  979 
Tetrahydromethyl  quinoline, 

979 
Tetrahydro-^-naphthylamine, 

742 
Tetrahydroparaquinanisol, 

742,  979 
Tetra-iodo-phenolphthalein, 
740 
bismuth,  739 
Tetrii-iodo  pyrrol  786,  1367 
Tetramethylthionine    hydro- 
chloride, 736 
Tetronal,  789,  1367 
Tetter   ointment.     Dr.    S.    G. 

Morton's,  1292 
Teucrium,  858 
marum,  858 
Texas  serpentaria,  846 
Thaleichthys  pacificus,  1017 
Thalline,  742,  979 
Than«.tol,  740 
Thea  sinensis,  832,  972 
Thebaicum,  1367 
Thebaine.  924 
Theine,  972,  979 
Theobroma  cacao,  877,  979 

oil,  877 
Theobromine,  979 
Theory  of  emulsification,  1154 
Theoretical  pharmacy,  25 
Therapeutical  incompatibility, 

1183 
Therapol,  1367 
Theriaca,  1367 

Andromachi,  1367 
Thermine,  1367 
Thermometer,  115 
Thielmann's    diarrhoea     mix- 
ture, 1330 
Thiersch's  salicylic  mixture, 

1290 
Thilanin,  1367 
Thiocol,  742 
Thioform,  1367 
Thiol,  1367 
Thiolin,  1367 
Thiolo,  1367 
Thiosinainine,  840,  1367 
Thioxydi])henylamine,  789 
Third  preparation,  1304 
Thomas's  eyewater,  1284 
mill,  179 

nipple  wash,  1287 
tonic  laxative  pills,   1295 
Thompson's  diarrho-a  pills, 
1294 
solution  phosphorus,   1327 
Thompson's  compound  iron 
pills,  1295 
«alve,  1297 
Thorou^hwort,  851 
Thuja,  832.  H60 

occidnntalis,  832,  850,  890 
oil,  832 
Thujetin.  890 
Thujigenin,  890 
Thujin,  800 


Thymacetin,  789,  1387 
Thyme,  oil,  812 
Thymene,  812 
Thymol,  732,  811 

inhalation,  Warren's,  1286 
iodide,  732 

Lewin's  mixture,  1290 
Thymol  is  iodidum,  732 
Thymolol,  1367 
Thymus  serpyllum,  732 

vulgaris,  732,  812 
Thyroid  glands  desiccated, 

1008 
Thyroidin,  1008 
Tilia,  831,  858 

americana,  858 
Time     limit     test    for    heavy 

metals,  1038 
Tin,  654 

oleatc,  881 
Tincal,  1367 
Tinetura  aconiti,  342 
Fleming's,  1342 
aloes,  343 

et  myrrhae,  343 
amara,  1342 
antacrida,  1342 
antiperiodica,  1342 
arnica;,  343 
florum,  343 
radicis,  341 
aromatica,  1343 
asafoetidac,  344 
aurantii  amari,  344 

dulcis,  344 
bclladonnte    foliorum, 

345 
benzoini,  345 
composita,  346 
bryoniaB,  341 
buchu,  341 
calendula;,  346 
calumbae,  346 
cannabis  Indicae,  347 
cantharidis,  347 
capsici,  347 

et  myrrhiP,  1343 
cardamomi,  348 

composita,  348 
cascarilhp,  341 
castorei,  1305 
catechu  composita,  352 
chirata",  341 
chloroformi  ef  morphinae 

composita,  341 
cimicifuga',  348 
cinchona;,  349 
CDiiiposita,  349 
detannata,  1343 
cinnninoini,  350 
cocci,   341 

colchici  siMiiinis,  350 
c(mii.  341,  1305 
coto,  1343 

cresoli  sn))onata,  1343 
croci,   341 
cubrbir,  341 
digitalis,  351 
episiMipalis,  1282 
ereotir   ainmoniata, 

^41 
ferri  acf'tatis,  1305 
chlori<li,  351,  631 
aetherea,  1343 


Tinetura  citro-chloridi,  1343 
malatis  crudi,  1343 
pomata,  1343 
gallic,  351 

gambir  composita,  352 
gelsemii,  352 
gentianse  composita,  352 
guaiaci,  353 

ammoniata,  353 
composita,  1343 
hamamclidis,  341 
hellebori.  1305 
hiera,  1367 
humuli,  341 
hydrastis,  353 
hyoscyami,  354 
ignatia;,  1305 
iodi,  354,  491 
Churchill,  1343 
decolorata,  1343 
iodinii  composita,  1  306 
ipecacuanhic  et  opii,  355 
jaborandi,  341 
jalapw,  341,  1306,  1343 

composita,  1343 
japonica,  1367 
Icino,  355 

composita,   1344 
krameria;,  355 
lactucarii,  356 
lavandulss  composita,  356 
limonis,  341 

corticis,  357 
lobeline,  357 

aitherea,  341 
lupuliniB,  1306 
matico,  341 
melampodii,  1367 
moschi,  357 
myrrhte,  358 
nucis  vomicae,  358 
opii,  358 

acetata,  1306 
ammoniata,  341 
camphorata,  359 
deodorata,  360 
deodorati,  360 
papaveris,  1.344 
I)ectorali8,  1344 
persionis,  1344 

composita,  1344 
physostigmatis,  360 
piuipinelliu,   1344 
podophylli,  342 
pruni  virginianae,  342 
purgans,  1306 
pyrethri,  361 
quassia-,  361 
([uillaJLC,  361 
quinin.i?,  342 

ammoniata,  342 
rhei,  362 
aquosa,  1344 
aromatica,  362 
dulcis,  342 
et  gentiana>,  1344 
et  sennii',  1  306 
vinosa,  1.344 
sanguinaria\  363 
sapoiiis   viridis,  323 

composita,  1344 
scilliv,  363 
senegas  ^''^ 
sennae  composita,  342 
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Tinctura  serpcntaria,  363 
stniriidiiii,  364 
seininis,  ?A'2 
strophanthi,  364 
Ruinbul,  342 
ttiebaica,  ]  'M\7 
tolutana,  365 
ajtherea,  1344 
solubilis,  1.H44 
Valeriana',  365 

aininoniata,  365 
vanilla;,  366 
vanilliiii  coiiipo.sita,  1;M4 
veratri.  366 
viburni      opnli      composita, 

i;545 
viridis,  366 
zedoariiu  amara,  1345 
isingiberis,  366 
Tincturic,  336, 
iutherea,  1343 
herbarum  rocentiuui,  367 
Tincture  acL-tate  iron,  1305 
aconite,  342 
assav,  343 
Fleiliing's,  1.342 
aloes,  343 

and  niyrrli,  343 
antacrid,  1342,  1367 
antiperi<i(li(;,  1342,  1367 
arnica,  343 
flowers,  343 
root,  341 
aromatic,  1343 
a-saletida,  344 
Asiatic,  1304 
astringent,  1305 
beUadonna  leaves,  345 

assay,  345 
benzoin,  345 

ponii)oiin(l,  346 
BestucbeH's,  1,343,  1367 
bitter,  11542 

orange  peel,  344 
black  li(!ilebore,  1305 
bryonia,  341 
burdock  secil,  1305 
calendula,  346 
caluniba,  346 
cannabis  IndiiM,  347 

ethereal,  1  305 
cantharides,  347 
ethereal,  1305 
capsicum,  347 

and  myrrh,  1343 
cardamom,  348 

comi)oun<l,  348 
castor,  1  305 
catechu,  coiiipouml,  352 
chirata,  341 

chloride    iron,     ethereal, 
1343 
tasteless,  1.343 
ciinicit'uga,  348 
cinchona,  349 
assay,  349 
coin)iouiid,    349 
dc'ainiiitcd,  134.'! 
cinnamon,  350 
citro  chloride  iron.  1343 
colchicuni,   ethereal, 
1305 
seed,  350 
assay,  351 


Tincture  conium,  1305 
coto,  1.343 

cresol,  saponated,  1343 
crude  malate  iron,  1343 
cubeb,  341 

ethereal,  1305 
cudbear,  1.344 

compound,  1344 
deodorized  o])ium,  360 

assay,  360 
di^'italis.  351 
Dobell's  jiur^ativc,  1306 
I'errated     extract   of    apples 

1.543 
ferric  acetate,  1  305 
ferric  chloride,  351,  631 
ethereal,    1.343 
tasteless,  1343 

citro-chloride,  1.343 
j^iills,  351 

aromatic,  1305 
i^ambir  coiniiound.  352 
i^elsciniuin,  352 
gentian,  compound,  352 
i^inj^'cr.  366 
fToMcn.  1305 
(^reen  snap,  323 

compound.  1305,  1344 
with  tar,  1305 
j^u.'iiac,  353 

ammoniated,  353 

coini)ound,  1343 

Ocwees's,  1343 
,       ethereal,  1305 
hoj.s,  341 
lluxham's.  1.367 
liydr.istis.  353 

ass.-.y.  354 
li voscvniiiiis,  354 

M^^s.-iv,  354 
i;,'n;itia,   1305 

comjiound,  1306 
Indian  (•.•innabi<.  347 
iodine,  354,  191 

Churchill's,  i:;i:! 

com))ouiid,  1  306 

.le.M.lorizcd,   1313 

ethereal,   1306 
iodoform,  compound.   1306 
ipe(^ac  and  o])iuin,  355 
iron,  bitter,   1306 

tasteless.  1343 
jalap,  1306,  134.'. 

comiM.und,  1306,  1343 
kino,  355 

comiM.und.  1306,1.344 
kranu;ria,  355 
lactucarium,  356 
lavender,  comiiiuind,  356 
lenu)n  jiecl,  357 
lobelia,  357 
lupulin.  1306 
niatico,  341 
luusk,  357 
myrrh,  358 
nutgiill.    351 
nux   vniiiic:!,  358 

Mss.iy.  358 
o|>iuin.  358 

a.-et.itcd.   1306 

assay,  359 

cani]dioratcil,  359 
pectoral,  1344 
phosphorus,  1338 


Tincture  phy8oeti|;rDa,  360 
assay,  361 
piinpinella,  1.344 
pojipy,  1.341 
pyrethruin,  361 
quassia,  361 
quillaja,  361 
rhubarb,  362 

and  (gentian,    13.44 
and  senna,  I  306 
aqueous,    ll'.M 
aroiiialii-.  362 
sweet,  342 
vinous,  |:;44 
saftVon,  341 
sanguinaria,  363 
serjientaria,  363 
simulo,  1367 
squill,  363 
stomachic,  1342 
stramonium,  364 
assa3',  364 
seed,  342 
stro])hanthus,  364 
sumbul,  342 
sweet  or!in;;e  peel,  344 
tolu.  365 

ethereal,    13,44 
solubl.-,  l;;44 
valerian,  365 

ammoniati'd,  365 
vanilla,  366 
vanillin,    coiujiound, 

I. '.44 
veratrum,  366 

viride,  366 
viburnum  eonip<)un<I, 

1.545 
Warburj,'V,  1.342 
zedoary,  bitter,   i:545 
compounil,   11545 
Tinctures,  336, 
by  dilution,  .337 
by  niaceration,  337 
by  percolation,  337 
by  solution,  337 
ethereal,  1.345 
fresh  herbs,  367 
Tobacco,  977 
ointment,  1292 
wine,  1307 
Todd,  portion  of,  1296 
Tolene,  >s64 
Tolidiite,  1367 
Tolu,  balsam,  864 

cough  mixture,  1290 
e'hereal  tincture,  1.".44 
soluble  tincture,  1344 
syrup,  298 
tincture.  365 
Toluene,  727 
Toluifera  balsainuin,  864 

pereira",  865 
Toluol,  719 
Tolypvrin,  1.367 
Tolysiil.  1367 
Tongaline,  1367 
Tonic,  hair,  (iross's,  1306 
laxative,  Thonuis's,   1295 
pills,  Aiiken's.  1295 
tea,  (MThard's.    1304 
Tonka  bean,  879 
Ton(|uinol,  1.367 
Tonuentil,  920 
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Toruientillii.  920 

crectn,  '.»20 
Torrofaetioii.  121 
Torsion  balances,  fi4 
Toujjheneil  caustic.  665 
Tous-les-inois,  I'M"! 
Townsend's  mixture,  1290 
Toxalbuuiins,  1000 
Toxicology,  25 
Toxiresin,  894 
Trajjacantli,  747 

;;lyceritc.  ]'.i'2.'> 

niueila>;c,  301 
Tragacantlia,  747 
Trailing  arbutus,  919 
Tralle.s's  hydrometer,  82 
vTraumatic  balsam,   1310 
Trauniaticine,  1367 
Treacle,  13(i7 

Venice,  1367 
Trefoil,  shrubby,  850 
Trefusia,  1367 
Trehalose,  751 
Tribrom-hydrin.  840 
Tribromhydrine.  13t')7 
Tribromocarbolate  of  bismuth, 

742 
Tribromphenol,  742 

bismuth,  742 
Trichlorabichvde,  781 
Trichlor-methiine,  782 
Trichlorjihenol,  742 
Trichromie  tetroxido,  C51 
Triclinic  system,  231 
Triethylamine,  1017 
Trifolium  fibrinum,  1367 
Trigonclla  firnum  gra>cum,  750 
Tri-iodi.Us,  llcnrv's.  1367 
Tri-iodo  methane,  784 
Trillin,  870 
Trillium,  858 

erectum,  858 

nuidcxtract,  1322 

])endulum,  870 
Trimethylaminc,   789,    1017, 

1.367 
Trimetric  system,  2.30 
Trimorphous  crystals,  229 
Trinitrinc,  883 
Trional,  776,  1.367 
Tri]..  1367 

Triple    orange    flower     water, 
276 

rose  water,  278 
Triplex  pills,    13.34 
Triplumbic  tetroxido,  655 
Tritiira,  1.367 
Triticin,  758 
Triticuin,  758 

liuidextract.  422 

vulgaro,  714 
Trituratio  ebitcrini,    I  188 
Trituration,  ISI 

clatcrin,  1  I  88 
Triluralions.   I  188 
Troches,  1201 

ammcmiuin  chloride,  1206 

borax,  1307 

cntechu,  1207 

chalk.  1205 

compressed.  1233 

cubeb,  1  207 

garnbir,  1  207 

ginger,  I  206 


Troches,    glycyrrhiza    and 
opium,  1  207 

ipecac.   1  205 

iron.  1205 

krameria.  1  207 

magnesia,  1307 

morphine  and  ipecac,  1 206 

peppermint,  1  205 

potassium  chlorate,  1208 

santonin,  1  208 

santoninate  sodium,  1307 

sodium  bicarbonate,  1208 

tannic  acid,  1  206 
Trochiscation.  187 
Trochiscator,  187 
Trochisci,  1201 

acidi  tannici,    1  206 

ammonii  chloridi,  1206 

catechu.  1207 

cretiu,   1205 

cubebrt\  1207 

ferri,  1205 

gambir,   1  207 

glycj'rrhizie  et  opii,   1207 

ipecacuanhic.  1  205 

krameriic,  1  207 

magnesia',  1307 

mcntha' i)iperitie,  1205 

miirphiniv    et    ipecacuanha', 
1206 

potassii  chloratis,  1208 

santonini,  1208 

sodii  bicarbouatis.  1  208 
santoninatis,  1307 

zingiberis,  1206 
Trochiscus    acidi    benzoic!, 
1205 
carbolici,    1205 

bismuthi  coirijiu-itus.  1205 

eucalypti  gumini.  1205 

ferri  redacti,  1205 

guaiaci  resiniv,  1205 

krameria'  et  cocaina-,  1205 

morphin;e,  1205 

sulphuris,  1205 
Trocmner's  press,  245 
Troemner's  scale  for  weighing 

liquids,  63 
Tropine,  952 
Tropieolin,  742 
Troy  weight,  38 

weights,  67 
Tryjisin,  1367 
Tulie  condenser,    149 
Tuberculin,  13(!7 
Tnberculocidin.  1367 
Tuberose  oil,  831 
Tubes,  collapsible,  1268 

safety.  147 
Tubulated  recl'iver,   146 

retort.  141 
'I'licom  oil.  880 
Tidij)  tree  bark.  900 
Tully's    mixture,     iron     and 
conium.  1  289 
powder,    1187 
Tumblcrlul.   II 
TumciKil.  742.  1367 

powder.  i;!67 
Tunn.'Is.  209 
Tiirbi'lh   mineral,  1.367 
Turiiinis  ])ini.  I  'Mu 
Turkey  ciirn,  976 

com|tound  elixir.  I  28.^ 


TurHngton'f  balsam,  1310 

Turmeric,  744 

l)ai)cr,  1040 

tincture,  1040 
Turnera,  858 

elixir,  1318 

fluidextract,   1323 

microphylla,  858 
Turner's  cerate,  1345 
Turpentine,  859 

Canada,  862 
oil,  8.30 

emulsion,  303,  1  283 
Forbes's,  1 283 

liniment,  323 
acetic,  1324 

oil,  859 

rectified  oil,  860 

white,  859 
Turpeth  mineral,  1367 
Turps,  1367 
Tusche,  1367 
Tushystone,  1367 
Tussol.  742 
Tutia,  1367 
Tutty,  1367 

Twaddell's  hydrometer,  83 
Twine  holder,  1190 

reel,  1190 
Typical  formula  for  an  official 

fluidextract,  372 
Tyrotoxicon,  1017 
Tyson's   antimonial   powder, 
1296 

U. 

Ulmus,  748 

fulva,  748 
Ultimate  analysis,  1022 
Ultramarine,  1367 
Uncaria  gambir,  919 
Unction,  1367 
Unguenta,  1258 

extensa,  1345 
Unguentum,  1  262 

acidi  borici,  1  262 
carbolici,  1  266 
gallici,  1291 
salicylici,   1261 
tannici,   1262 

aconitina*,  1261 

Tl'lgyptiacum,  1367 

antimonii,  1291 

a(iua'  rosa'.  1  262 

atri>))ina',  1  261 

belladonna',  1263 

calaminu',  1.345 

calaminarc,  1345 

cam]ihora',   1345 

cam|>hi>ratum,  1345 

cantharidis,  1261,  1291 

capsici.l  261 

cerussa'  acetata',  1367 

cetacei,  1261 

ehrysarobini,   1263 

cocainu>,  1261 

conii,  1261 

...caM.ti.  1261,   1291 

.liachylon.  661.  1263 

dya)iomphidygos,  1367 

eucalypti.   1201 

fusciim,  1345 

galhe,  1263 


INDEX 


1539 


Ungupntuin,  gallie,  cum  opio, 
1261 
glycerini    plunibi   Bubaceta- 

tis,  1261 
haiuaiiiernli.s,  1261 
hydnirtjyri,    (iVl,  1263 
iiminoniati,  tJT.'i,  1264 
chloridi    oorrosivi    exten- 

8um,  l.''i45 
coiuposituin,  1261 
creoMoti  sal  icy  latum  exten- 

sum,  1.'545 
(lilutmn,  671,  1264 
iodidi  rubri,   1261,  1292 
nitrati-s,  080,  1  264 

dilutuMi,  1261 
oleatu!!,  1261 
oxidi  flavi,  678,  1265 

rubri,  679,  1  265 
subchloridi,  1261 
iodi,  492,  1265 
iodinii  compositiiiu,  1292 
iodoi'uriui,  1265 
matris,  1345 
tuezerei,  1292 
inyrrhae,  1367 
nervinuui,  1367 
ophtbaliuicum,  1367 
parattini,  1261 
phenolic,  1  266 
picis  coiuposituin,  1345 

liquidiu,  1266 
pluuibi  acetati.s,  1261 
carbonati",  1261 
iodidi,  1261 
potas.sii  iodidi,  1266 
quercinuiii,  1367 
resorcini  coiuposituiu,  1345 
salicy latum  extensuiu,  lii45 
scytodepsicum,  1367 
staph  isagriu;,  1  262 
stramonii,   1266 
Hulphuris,  1  266 
alkalinum,   1292 
compositum,  1345 
iodidi,  1262,  1291 
vcratrina;,  1267 
zinui    carbonatis     impuri, 
1,345 
extensuin,  1345 
oxidi,  609,  1267 
stearatis,  611,   1267 
Unit  of  capacity,  metric  system, 
41 
of    length,     metric     system, 

41 
of  weight,  metric  system,  41 
Univalent  substance,  11121 
University  college  pills,   1293 
Unna's  ichthyol  paste,  1332 
pencils,  1338 
soft  zinc  paste,  1332 
sulphurated    zinc   paste, 
13.32 
Unofficial  preparations,  formu- 
lary of.  1279 
solutions,  230 
syrups,  288 
Unona  odoratissima,  831 
Unusual  doses,  1089 
Upright  steam  coil,  128 
Uralin,  1367 
Uralium,  787,  1367 
Urea,  1017, 


Urcthane.  787,  1367 

phenyl,  739,  788 
Urethral  suppositories,  1254 
Urginea  maritima,  893 
Uricedin-Strr)schen,  1.368 
Urinoiiieter,  82 
Uropherin,  1368 
Urotropine,  780 

salicylate,  741 
Urson.  919 

Urtica,  fluidextract.  1323 
VJae  of  blow  pipe,  119 

of  hoods.  1.38 

of  pipette.  223 

of  steam   in    pharmaceutical 
operations,  124 

of  steam  under   pressure, 
125 
without  jiressure,  125 

of  stirrers.  133 
Uses  of  heat.  119 
Ustilago,  901 
Uva  ursi,  889,  919 
extract.  441 
fluidextract,  422 

V. 

Vaccinum  resinosum,  799 
Vacuum  apparatus,  134 

maceration,  375 

percolator.  376 

pump,  217 
Valerate,  ethyl,  788 
Valcrene.  786 
\'alerian.  847 

.imuioniated  tincture,  365 

fluidextract,   423 

tincture,  365 
Valeriana,  847 

officinalis,  847 
Valerianate  of  ammonium  an<l 
of  quinine,  elixir,  1311 
elixir.  1311 
solution,  1  298 

amyl,  786 

strychnine,  elixir,  1318 

zinc,  elixir,  1319 
Valeric  acid.  847 
Vallet's  mass.  628,  1210 
Valoid,  1368 
Valule,  1368 
Vance's   cream  for   chilblains, 

1281 
X'anier's  ci>inpoun<l  syrup  jug- 

lans,  1302 
Vanilla.  822 

planifolia.  822 

syrup.  1304 

tincture.  366 
Vanillin.  822 

eouipound  tincture,  1.344 
X'anillinum.  822 
\'an  Swieten's   solution.  1300 
\'aporization.  129 
Vaporole,  1.368 
Vapors,  tension.  131 
Variable    quality    of   extracts. 

434 
Vaseline.  886 
Vegetable     cathartic     pills. 

1222 
Velpeau's    diarrhoea    mixture. 
1370 


Venice  turpentine,  oil,  830 
Venus,  I36M 

crystals,  1368 
Veratrina,  961 
Veratrinc.  961 
oleatc.  325 
ointment,  1  267 
Vcratroiiline.  979 
Veratrum,  9611 
album.  960 

fluidextract.  423 
tincture,  .366 
viricle,  'J6ll.  •Jl'.t 
flui'lcxtract,  423 
tincture.  366 
white.  960 
Verbascum,  858 
fluidextract,   1.323 
pblomoides,  858 
thapsus.  750 
Verbena,  oil,  831 

fluidextract,  1323 
Verdigris,  662 
\'ermilion.  668 
Veronica  virginica,  906 
Vervain's  balsam,  1.368 
Very  fine  powder.  186 
Vessels  for  evaporating  liquids, 

133 
Virburnin,  848,  870 
Viburnum,  848, 
lent  ago.  848 
opulus,  847,  870 

compound  elixir.  1318 
fluidextract.  423 
prunifolium,  848 
elixir,  1318 
fluidextriict.    424 
tincture,  compound.  irv45 
Vichy  salt,  artificial,  1337 
artificial      effervescent, 
13.36 
with    lithium,  1336 
Vienna  powiler,  1368 
Vigoral.  1.368 
Villate's  solution.  1.329 
Vin  Marian i,  1:568 
Vina  lueilicata,  367 
\'ine;;ar,  721 

aromatic.  1307.  1309 
lobelia,  1307 
of  the  four  thieves.  1368 
opium.  431 
raspberry.   1  307 
saiiguiiiarin,   1307 
squill.  431 
Vinegars.  430 
Vinolia  preparations,  1.368 
Vinous  fermentation.  75tf 
tincture  rhubarb,  1344 
\'inum  adustum.  136s 
album.  3iW.  790 
aloes.  1307 
antimonii.  368.  683 
aromaticum.  1307 
aurantii.  368,  1.345 
compositum.  1345 
carnis.  1346 
et  Icrri.  1346 
ferri  et  cinchona*,  134<! 
cooip.  368 

aromaticum.  1346 
colchici  radicis.  368 
scminis.  360 
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N'inuin  creiiiiitum,  136S 
iTf;(it:v.  369 
ervthroxyli, 

aromatii'Uin,  \M(< 
ferri.  368,  369,  634 
ninaruin,  369,  ti^^T 
citnitis,  369 
fraxini  iimericanse,  134(5 
ipecacuanhii?,  370 
opii.  370 
pepsini,  134() 
piois.  1346 
pruiii  virgini!in;i>,  1346 

ferratuin,  1346 
quinina-,  368 
rhei.  1307 
ruhruiii,  370,  790 
tahaci.  1307 
Vinia  <i(lorata.  831 

tricolor,  ".Mil 
^'i^;^inia  lungwort,  7M) 

snake  root,  84,^) 
Virijin's  bower.  857 

milk,  1368 
Viride  :«ris,  1.368 
Viricline,  727 
ViMuni  album,  86<l,  1368 
Vilcllin.  nils 
Vitcllu.s  IdlS 
Vitis  vinilVra,  790 
X'itriolum  ciijiri,  1368 
Viverra,  lOIC. 
Vleminck's     lotion,      1300, 

1325 
VIeininckx'.s    solution,     1300 

1325 
^'olatil«•  linim.'nt.  322 
lii|uiils.  nitration,  213 

percolator  for,  426 
oil  betula,  827 

mustard,  839 
oils,  8(10 
color,  801 
odor,  801 
prejiaration,  802 
Volharil's  solution,  1049 
A'olkman's  antiseptic  solution, 

1298 
Volume,  specific,  88 

bottle.  89 
Volumetric  iinalysi.<t,  1021 

prescriptions,  1135 
Viihimi'tilc  SohiliiiiiH  : 

Alkaline    cujiric    tartrate, 

1042 
Bromine,  tenth-normal, 

1042 
FchliuK's,  1042 
II  vdrocliloric  iicid,normal, 
1043 
lialf  nornial.  1043 
Iodine,  tenth-normal.  1043 
Koppeschnar's,  1042 
(lxuli(^  acid,  tenth-normal, 

1044 
Pota-'siuni  dichromiito, 
tenth-normal,  1045 
hjilroxide,  normal.  1045 
tenth  normal.  1046 
liftielh  normal.  1017 
hundredth-normal, 

1047 
half'-normn  1.  alcohol  ic 
1047 


Volumelric   Snlutionii  : 

Potassium    permanga- 
nate,   tenth-normal, 
1048 
sulphocyanate,  tenth- 
normiil.  1049 
Silver  nitrate,  tenth-nor- 
mal, 1050 
Sodium  chloride,  tenth- 
normal, 1051 
hydroxide,     doublc-nor 
mal.  1051 
normal,  1052 
thiosuljjhatc.  tenth- 
normal, 1052 
Sulphuric  acid,  normal, 
1053 
half-norm.al.  1053 
tcnth-noriiiMJ.  1051 
fiftieth-normal.  1055 
Yolhard's,  1049 
Vouacapoua  araroba,  903 

W. 

Wade's  drops,  1 368 

suppositories.  1301 
Wafer  capsules,  1194 

sheet,  1194 
Wahoo,  907 

elixir,    1314 
Wall  fixtures,  section.  1062 
AVallHower,  oil,  840 
Warburg's  pills.  1333 

tincture,   1,342 
Ward's  paste,  1280 
A\'arner's  filter,  212 

gout  cordial,  1306 
Warren's  anlidi|>htheritic 
mixture,  1  288 

styptic,  1329 

thymol  inhalation,  1286 
AVasii,  black,   1329 

bottle,  197 

(Joulard's  1368 

lead  and  opium,  1329 

rag,  1368 

yellow,  1329 
Washed  sulphur,  495 
Washing,  198 

bottles,  1159 

crystals,  235 

precipitates,  228 
AVatcr,  4()3 

ammonia,    565 
stronger,  566 

anise,  275 

as  a  solvent,  191 

ayens,  857 

bath,  123,  215 
brass,  333 
coi)))er  ring,  123 
]>orcelain  dish,  123 

bitter  almond.  275 

c!iiri)>h'ir.  276 

<arbolic  acid.   1307 

chloroform,  276 

cinnamon,  276 

Cologne,    1300 

creosote.  277 

(•rysfalli/.ation.  234 
in   pres<Tiptions.  IISO 

decrei)itation,  235 


Water,  distilled,  277,  464 

fennel.  277,817 

gelatination,  239 

glass,    1,368 

hamamelis,  277,  1311 

heater,  113 

hemlock,  817 

interstitial,  235 

.lavelle's.  1328 

lead,  658 

lily,  920 

lime.  589 

orange  flower,  276 

l)ciipermint,  278 

plantain,  849 
oil,  849 

pumjis,  215,  217 

rose,  278 

sedative,  1.309 

sifting,  187 

spearmint,  278 

stronger  orange  flower,  276 
rose,  278 

tar,  1286 

triple  rose.   278 
Watermelon  seed,  oil,  880 
Waters,  272 
Wax,  white.  1015 

yellow,  1015 
Wedcl'.s    pectoral    powder, 

1297 
Wedge  i)ress,  244.  248 
Weighing,  and  measuring,  56 
Weight,  ;:7 

Weights  used  in  pharmacy,  66 
Weills's    powder    divider, 

1193 
Wcllcome's  suppository,  1247 

urethral,  1254 
Well    tube    percolator,    262, 

264 
Welter's  safety  tube,  147 
Wcstphal  balance,  85 
Whale  oil,  1017 
Wheat,  744 
Whisky,  315,  760 

raw,   761 
White  agaric,  849 

arsenic,  (584 

ash,  wine.  1346 

ca-stile  soap.  883 

coj>peras,  1368 

flake,    1.368 

gentian,  849 

hellebore.  960 

lead,   656 

li<luor,  13(58 

mustard,  83S 
oil,  880 

nix,  1.368 

oak.  916 

of  egg,  1018 

).earl,  1.368 

pcrnnincnt,  1368 

liinc  svru|(,  com)iound, 

i:ur 

prci'ipitate,  672 
lur|>cnline.  s;i'.l 
\  cratrum.  960 
wax,  1015 
wine,  368,  790 
White's  compouiiil  iodoform 
ointment,  1202 
ciibeb  mixture,    1289 
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Whiting,  59.5 

Whitwith's  red  drops,  1  282 

Whoopinj;-cough  remedy, 

1297 
Wickless  oil  stove,  109, 

110 
Wicgand's  still,  152 
syrup  phosphate  calcium, 
1303 
iiianganosc,  1303 
Wigger's  ether,  788 
Wild  basil,  813 
cherry,  837 

ferrateil  wine.    134fi 
fluidextnut,  410 
infusion.  331 
syrup,  295 
wine,  1346 
ferrated,   1346 
Wild  basil,  mustard,  oil,  840 

radi.sh,  oil,  840 
Wilkinson's    ointment, 

1.345 
Willow,  901 

herb,  750,  919 
Wilson's    benzoated     alknlin 

mixture,  1288 
Window  fixtures.  1061 
Wine,  aloes,  1307 
antimony,  368,  683 
aromatic,  1307 
beef,  1346 

and  iron,  1346 

and  cinehoua,  1346 
coca,  368 

aroiiKitic,  1346 
colcliii'iiin  seed,  369 
ergot,  369 
erythroxylon, 

aromatic,  1346 
ferric  citrate,  369 
ipecac,  370 
iron,  369,  634 

bitter,  369 
measure,  40 
opium,  370 
orange,    1345 

compound,  1345 
pepsin,  1346 
red,  370,  790 
rhubarb,  1307 
tar,    1346 
tobacco,  1 307 
white,  368,  790 

B-<h,  1.546 
wild  cherry,  1346 
ferrated,    1346 
Wineglassful,  41 
Wines,  367 
Wintera,  850 
Wintergreen  oil,  827 
synthetic,  828 
spirit,  315 
Winter's  bark,  850 

oil,  850 
Wire  cage,  158 
Wirz'.s  suppository  monld 

1249 
Witchhazel  bark,  918 

leaves,  918 
Wolfram,  1368 
W<.lframate,  1363 
Wollaston's    reflecting    gonio- 
meter, 231 


Wood  fuel,   104 

naphtha,  726 

oil,  869 

spirit, -726 
Wooden  mortars  and  pestles, 

171 
Wool  fat,  1003 

hydrous,  1003 
Woollen  strainers,  202 
Works  of  reference,  27 
Worm,  condensing,   151 
Worm  tea,  1304 
Wormseed,  American,  848, 
849 

Levant,  896 

oil,  American,  848 
Wormwood,  857 

oil,  831 
Wort,  761 

Wound  balsam,  1368 
Wourari,  976 

X. 

Xanthoproteic  acid,  475 
Xanthorhamnin,  890 
Xanthorrhiza,  977 
Xanthoxylum,  855 

Americanuin,  855 

fluidextruct,  424 
Xeroform,  742 
Xvlene,  742 
Xj'lol,  719,  742 


Yarrow,  857 

oil,  857 
Yellow  arsenic,  1368 

dock,  911 

iodide  of  mercury,  675 

lotion,  1329 

mercuric  oxide,  677 

ointment,  67.s,   1  265 

mercurous  iodide,  675 

parilla,  977 

root,  977 

wash,  1329 

wax,  1015 
Yerba  santa,  852 

aromatic  elixir,  1313 
syrup,   1339 
Yew,  901 
Yolk  of  egg,  1018 

glyeerite,  307 

z. 

Zanetti's  hydrometer,  83 
Zea,  854,  1368 

fluidextracf,   1323 

nuiys,  743,  854,  901 
Zedoary,  bitter  tincture,  1.345 

compound  tincture,  1:^5 

oil,  831 
Zigzag  steam  coil,  128 
Ziinmeriuan's  decoction,  1281 
Zinc,  602 

acetate,  603 

aluminum,   cerium,  and 
cadiniutu,  6112 

and  aluminuii)  cduiijouiiiI 
solution,    i:'.29 


Zinc    and    iron    compound 
Kolution,  1329 
and    potuKsium     eynnide, 

603 
bromide,  604 
carbonate  cerate,  1280 

precipitatc'l.  605 
chloride.  606 

Holulioii.  607 
cyaniile,  60;', 
ferrocyanidc,  603 
flowers,   1.368 
ha;mol,  \MS 
iodide,  608 
lactate,  603 
ointment.  1  267 
oleate,  6(13,  1.531 
oxiile,  608 
ointment,  609,  1267 
paste,  I'nna's  soft,  1332 

sulphurated.  1332 
phenolsulphonate,  609 
phosphide,  603 
salicyl     paste,     Lassar, 

1332 
salicylate,  603 
salts,  tests  f.ir,  602 
stearate,  610 

ointment,  611,  1267 
sul]>hute,  61  1 
sulphocarbolute,  60y 
tartrate,  603 
valerate,  611 
elixir,  1319 
valerianate  611 
elixir,  1319 
Zinci  acelas,  6(13 
bromidum,  604 
carboniui  pra'cipitatus, 

605 
chloriilum,  606 
cyanidum,  ti03 
et    piitassii    cj'anidum, 

603 
ferrocyanidum,  603 
glycerogelatin,  firm, 
1323 

soft,  1.323 
iodidum.  608 
lactas,  Iill3 
oleo-stearas.  1346 
oleo-stearate.  1346 
oxidum.  608 
phcnolsulplionas,  609 
phosphidum,  603 
salicyhu!,  M'.i 
salvu  mull.  1345 
stearas,  610 
sulphas,  61 1 
sulphocarbolas,  609 
tartras,  603 
valeras,  611 
valcriaiiMs.  Oil 
Zincum,  602 
I  Zingiber,  829 
j       officinale.  829.  '^30 
Zittmann's  deoHtixn.  334, 

335 
Ziiiphus  vulgaris,  750 
I  Zoology,  25 
Zootie  Bcid,  I3«8 
Zooti.-um.  1368 
Zvmine,  1368 
,  /..  Z.,  1368 
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